AUTHENTICATION METHOD, AUTHENTICATION SYSTEM, AND PROGRAM
Technical Field

[0001] The present invention relates to an authentication method, an authentication

system, and a program.
Background Art

[0002]In recent years, there has been great interest in recycling. Particularly,
interest in circular economy representing the way of economy to circulate resources
to repeatedly use the same is increasing. Patent Document 1 discloses a

technology to assist the operation of circular economy with a computer system.
Citation List

Patent Document

[0003] Patent Document 1: Patent Publication JP-A-2019-3429

Summary

Technical Problem

[0004] With an increase in interest in circular economy, a new technology to assist

the recycling of resources has been demanded.

[0005] The present invention has been made in view of the above and has an object

of providing a new technology to assist the recycling of resources.
Solution to Problem
[0006] The present invention includes the following embodiments.

[1] An authentication method for a recycled product performed by a computer

system, the authentication method including:



a first acquisition step of acquiring information on an inflow amount (a

receiving amount) of a recycled resin in a manufacturing entity of a resin product;

a second acquisition step of acquiring information on an outflow amount (a
sending amount) of a resin product using the recycled resin in the manufacturing

entity or a different manufacturing entity; and

an authentication step of giving authentication to the resin product when an
authentication condition based on the information on the inflow amount (the sending

amount) and the outflow amount (the receiving amount) is satisfied.
[2] The authentication method according to [1], wherein

the authentication condition includes a condition that the inflow amount (the

sending amount) does not exceed the receiving amount.
[3] The authentication method according to [1] or [2], including:

a third acquisition step of acquiring information on a recycling ratio about the

resin product, wherein
the authentication condition includes a condition that

relational expression (A1): the inflow amount (the receiving amount) = the

outflow amount (the sending amount) x the recycling ratio
is satisfied.
[4] The authentication method according to [1] or [2], wherein

the inflow amount (the receiving amount) includes a delivery amount of the
recycled resin in a manufacturing company of the resin product, and the outflow
amount (the sending amount) includes a shipment amount of the resin product using

the recycled resin.



[5] The authentication method according to [4], wherein

the authentication condition includes a condition that the delivery amount

does not exceed the shipment amount.
[6] The authentication method according to [4] or [5], wherein

the inflow amount (the receiving amount) further includes a use amount of a

recycled resin used in processing of the recycled resin, and

the authentication condition includes a condition that the use amount does not

exceed the delivery amount.
[7] The authentication method according to [6], wherein

in the first acquisition step, information on a use amount of a recycled resin is
acquired as the inflow amount (the receiving amount) from a manufacturing

apparatus that processes the recycled resin to obtain a resin product.
[8] The authentication method according to [6] or [7], wherein

the outflow amount (the sending amount) further includes a manufacturing

amount of a processed resin product, and

the authentication condition includes a condition that the manufacturing

amount does not exceed the use amount.
[9] The authentication method according to [8], wherein

in the second acquisition step, information on a manufacturing amount of a
resin product is acquired from a manufacturing apparatus that processes a recycled

resin to obtain the resin product.

[10] The authentication method according to [8] or [9], including:



a product stock amount acquisition step of acquiring information on a stock

amount after manufacturing about the resin product; and

a shipment amount acquisition step of acquiring a shipment amount of the

resin product, wherein

the authentication condition further includes a condition that a sum total of the
stock amount after manufacturing and the shipment amount does not exceed the

manufacturing amount.

[11] The authentication method according to any one of [6] to [10], further

including:

a raw material stock amount acquisition step of acquiring information on a raw
material stock amount that is a stock amount of a recycled resin in a manufacturing

entity of the resin product, wherein

the authentication condition further includes a condition that a sum total of the
use amount and the raw material stock amount does not exceed the delivery

amount.
[12] The authentication method according to any one of [4] to [11], including:

a third acquisition step of acquiring information on a recycling ratio about the

resin product, wherein
the authentication condition includes a condition that

relational expression (A2): the delivery amount = the shipment amount x the

recycling ratio
is satisfied.

[13] The authentication method according to any one of [4] to [12], including:



a fourth acquisition step of acquiring information on a stock amount after

manufacturing about the resin product, wherein
the authentication condition includes a condition that

relational expression (A3): the delivery amount = the shipment amount + the

stock amount after manufacturing
is satisfied.
[14] The authentication method according to any one of [4] to [13], including:

a third acquisition step of acquiring information on a recycling ratio about the

resin product; and

a fourth acquisition step of acquiring information on a stock amount after

processing about the resin product, wherein
the authentication condition includes a condition that

relational expression (A3-1): the delivery amount = (the shipment amount +

the stock amount after manufacturing) x the recycling ratio
is satisfied.
[15] The authentication method according to any one of [4] to [14], including:

a fifth acquisition step of acquiring information on a discard amount about the

resin product, wherein
the authentication condition includes a condition that

relational expression (A4): the delivery amount = the shipment amount + the

discard amount

is satisfied.



[16] The authentication method according to any one of [4] to [15], including:

a third acquisition step of acquiring information on a recycling ratio about the

resin product; and

a fifth acquisition step of acquiring information on a discard amount about the

resin product, wherein
the authentication condition includes a condition that

relational expression (A4-1): the delivery amount = (the shipment amount +

the discard amount) x the recycling ratio
is satisfied.
[17] The authentication method according to any one of [4] to [16], including:

a sixth acquisition step of acquiring information on a transfer amount of the

recycled resin transferred from a first company to a second company, wherein

the inflow amount (the receiving amount) is a delivery amount of the recycled

resin delivered from the first company to the second company, and

the authentication condition includes a condition that the delivery amount of
the recycled resin delivered from the first company to the second company does not

exceed the transfer amount.
[18] The authentication method according to any one of [4] to [17], wherein

the delivery amount is an accumulated delivery amount of the recycled resin
associated with same identification information for identifying the recycled resin of a

prescribed unit.

[19] The authentication method according to any one of [4] to [18], wherein



the shipment amount is an accumulated shipment amount of the resin product
associated with same identification information for identifying the recycled resin of a

prescribed unit.
[20] The authentication method according to [17], wherein

the transfer amount is an accumulated transfer amount of the recycled resin
associated with same identification information for identifying the recycled resin of a

prescribed unit.
[21] The authentication method according to any one of [1] to [20], wherein

acquisition of the information includes acquiring the information from a

terminal apparatus communicable with the computer system.
[22] The authentication method according to any one of [1] to [21], wherein

the inflow amount (the receiving amount) is a use amount of the recycled
resin that is used, and the outflow amount (the sending amount) is a manufacturing

amount of a resin product using the recycled resin.
[23] The authentication method according to [22], wherein

the authentication condition includes a condition that the use amount does not

exceed the manufacturing amount.
[24] The authentication method according to [22] or [23], including:

a third acquisition step of acquiring information on a recycling ratio about the

resin product, wherein
the authentication condition includes a condition that

relational expression (B1): the use amount = the manufacturing amount x the

recycling ratio



is satisfied.
[25] The authentication method according to any one of [22] to [24], including:

a fifth acquisition step of acquiring information on a discard amount about the

resin product, wherein
the authentication condition includes a condition that

relational expression (B2): the use amount = the manufacturing amount + the

discard amount
is satisfied.
[26] The authentication method according to any one of [22] to [25], including:

a third acquisition step of acquiring information on a recycling ratio about the

resin product; and

a fifth acquisition step of acquiring information on a discard amount about the

resin product, wherein
the authentication condition includes a condition that

relational expression (B2-1): the use amount = (the manufacturing amount +

the discard amount) x the recycling ratio
is satisfied.
[27] The authentication method according to any one of [22] to [26], including:

a sixth acquisition step of acquiring information on a transfer amount of the

recycled resin transferred from the first company to the second company, wherein

the inflow amount (the receiving amount) is a use amount of the recycled

resin that is delivered from the first company to the second company and used, and



the authentication condition includes a condition that the use amount of the
recycled resin delivered from the first company to the second company does not

exceed the transfer amount.
[28] The authentication method according to any one of [22] to [27], wherein

the use amount is an accumulated use amount of the recycled resin
associated with same identification information for identifying the recycled resin of a

prescribed unit.
[29] The authentication method according to [28], wherein

the manufacturing amount is an accumulated manufacturing amount of the

resin product associated with the same identification information.
[30] The authentication method according to [27], wherein

the transfer amount is an accumulated transfer amount of the recycled resin
associated with same identification information for identifying the recycled resin of a

prescribed unit.
[31] The authentication method according to any one of [22] to [30], wherein

acquisition of the information includes acquiring the information from a

terminal apparatus communicable with the computer system.

[32] The authentication method according to any one of [1] to [31], wherein
the computer system includes a plurality of node apparatuses, and
each of the plurality of node apparatuses includes

performing, with a control unit, consensus building processing to share the

information with another of the node apparatuses, and



storing, in a storage unit, the information for which a consensus has been built

by the consensus building processing.
[33] The authentication method according to [32], wherein

the acquisition of the information includes acquiring the information from the

storage unit of at least a part of the plurality of node apparatuses.
[34] The authentication method according to [32] or [33], wherein
at least the part of the plurality of node apparatuses includes

performing, with the control unit, the consensus building processing on
authentication information showing that the resin product authenticated as a recycled

product is the recycled product, and

storing, in the storage unit, the authentication information having been

subjected to the consensus building processing.

[35] The authentication method according to any one of [1] to [34], wherein
the computer system includes a blockchain network.

[36] An authentication system including a processor, wherein
the processor is configured to perform:

a first acquisition step of acquiring information on an inflow amount (a

receiving amount) of a recycled resin in a manufacturing entity of a resin product;

a second acquisition step of acquiring information on an outflow amount (a
sending amount) of a resin product using the recycled resin in the manufacturing

entity or a different manufacturing entity; and
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an authentication step of giving authentication to the resin product when an
authentication condition based on the information on the outflow amount (the

sending amount) and the inflow amount (the receiving amount) is satisfied.
[37] The authentication system according to [36], wherein

the authentication system further includes a manufacturing apparatus that

processes a recycled resin to obtain a resin product, and
the processor is configured to perform, as the first acquisition step,

a delivery amount acquisition step of acquiring information on a delivery

amount of a recycled resin in a manufacturing company of the resin product, and

a use amount acquisition step of acquiring information on a use amount of a

recycled resin used in the processing from the manufacturing apparatus,
perform, as the second acquisition step,

a shipment amount acquisition step of acquiring information on a shipment

amount of the resin product in a manufacturing company of the resin product, and
perform, as the authentication step,

an authentication step of determining on, a basis of the information on the
delivery amount, the use amount, and the shipment amount, that the resin product
satisfies an authentication condition when the authentication condition including a
condition that the use amount does not exceed the delivery amount and the

shipment amount does not exceed the delivery amount is satisfied.
[38] The authentication system according to [37], wherein

the processor is configured to
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perform a raw material stock amount acquisition step of acquiring a raw
material stock amount that is a stock amount of a recycled resin in a manufacturing

entity of the resin product, and

the authentication condition further includes a condition that a sum total of the
use amount and the raw material stock amount does not exceed the delivery

amount.
[39] The authentication system according to [37] or [38], wherein
the processor is configured to perform

a manufacturing amount acquisition step of acquiring a manufacturing amount

of a resin product in a manufacturing entity of the resin product,

a product stock amount acquisition step of acquiring a stock amount after
manufacturing that is a stock amount of a resin product in a manufacturing entity of

the resin product, and

a shipment amount acquisition step of acquiring a shipment amount of the

resin product, and

the authentication condition further includes a condition that a sum total of the
stock amount after manufacturing and the shipment amount does not exceed the

manufacturing amount.

[40] The authentication system according to any one of [37] to [39], further

including:

a sharing step of transmitting, on a premise that the authentication condition is
satisfied, target data from a first node apparatus among a plurality of node
apparatuses to another of the node apparatuses to share the target data showing

that the resin product satisfies the authentication condition.
12



[41] The authentication system according to any one of [37] to [40], further

including:
a plurality of node apparatuses, wherein

a processor of a first node apparatus among the plurality of node apparatuses

is configured to perform
the delivery amount acquisition step,
the use amount acquisition step,
the shipment amount acquisition step,
the authentication step, and

a sharing step of transmitting, on a premise that the resin product is
determined to satisfy the authentication condition, target data to the other node
apparatus to share the target data showing that the resin product satisfies the

authentication condition with the other node apparatus.
[42] The authentication system according to any one of [37] to [41], wherein

the manufacturing apparatus includes a weighing unit provided to be able to

weigh the use amount of the recycled resin, and

in the use amount acquisition step, the use amount is acquired on a basis of a

weighing result by the weighing unit.
[43] The authentication system according to any one of [37] to [42], including:
a first reading device that reads a delivery form of the recycled resin, wherein

in the delivery amount acquisition step, information on the delivery amount

based on a reading result of the delivery form by the first reading device is acquired.

[44] The authentication system according to any one of [37] to [43], including:
13



a second reading device that reads a shipment form of a shipment amount of

the resin product, wherein

in the shipment amount acquisition step, information on the shipment amount
based on a reading result of the shipment form by the second reading device is

acquired.

[45] An authentication application system including a processor, wherein the

processor is configured to perform:

a first acquisition step of acquiring information on an inflow amount (a

receiving amount) of a recycled resin in a manufacturing entity of a resin product;

a second acquisition step of acquiring information on an outflow amount (a
sending amount) of a resin product using the recycled resin in the manufacturing

entity or a different manufacturing entity;

an authentication application step of transmitting authentication target data
including the outflow amount (the sending amount) and the inflow amount (the

receiving amount); and

a receiving step of receiving an authentication result showing whether an
authentication condition based on the information on the outflow amount (the

sending amount) and the inflow amount (the receiving amount) is satisfied.
[46] The authentication application system according to [45], wherein

the authentication application system further includes a manufacturing

apparatus that processes a recycled resin to obtain a resin product, and

the processor is configured to perform, as the first acquisition step,
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a delivery amount acquisition step of acquiring information on a delivery

amount of a recycled resin in a manufacturing company of the resin product, and

a use amount acquisition step of acquiring information on a use amount of a

recycled resin used in the processing from the manufacturing apparatus, and
perform, as the second acquisition step,

a shipment amount acquisition step of acquiring information on a shipment

amount of the resin product in a manufacturing company of the resin product.
[47] The authentication application system according to [46], wherein

the manufacturing apparatus includes a weighing unit provided to be able to

weigh the use amount of the recycled resin, and

in the use amount acquisition step, the use amount is acquired on a basis of a

weighing result by the weighing unit.

[48] The authentication application system according to any one of [46] and [47],

including:
a first reading device that reads a delivery form of the recycled resin, and

in the delivery amount acquisition step, information on the delivery amount

based on a reading result of the delivery form by the first reading device is acquired.

[49] The authentication application system according to any one of [46] to [48],

including:

a second reading device that reads a shipment form of a shipment amount of

the resin product, wherein
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in the shipment amount acquisition step, information on the shipment amount
based on a reading result of the shipment form by the second reading device is

acquired.
[50] A program for causing a computer system to perform:

a first acquisition step of acquiring information on an inflow amount (a

receiving amount) of a recycled resin in a manufacturing entity of a resin product;

a second acquisition step of acquiring information on an outflow amount (a
sending amount) of a resin product using the recycled resin in the manufacturing

entity; and

an authentication step of giving authentication to the resin product when an
authentication condition based on the information on an outflow amount (the sending

amount) and the inflow amount (the receiving amount) is satisfied.

[51] An authentication method for a recycled product performed by a computer

system, the authentication method including:

acquiring supply information showing information on a supply chain of a resin

product;

determining whether a recycled resin is used in the resin product on a basis of

the supply information; and

giving authentication to the resin product when an authentication condition

including a condition that the recycled resin is used is satisfied.

[52] The authentication method according to any one of [1] to [35], further

including:
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acquiring supply information showing information on a supply chain of a resin

product;

determining whether a recycled resin is used in the resin product on a basis of

the supply information; and

giving authentication to the resin product when an authentication condition

including a condition that the recycled resin is used is satisfied.
[53] The authentication method according to [51] or [52], wherein

the determination includes determining whether authentication by a third party
organization on a raw material resin of the resin product is obtained on a basis of the

supply information, and

the authentication condition includes a condition that authentication by a third
party organization on at least one raw material resin in the supply chain of the resin

product is obtained.
[54] The authentication method according to [53], wherein

the authentication condition includes a condition that the authentication by the
third party organization is obtained in a recycled resin manufactured from a collected

used resin product.
[55] The authentication method according to any one of [51] to [54], wherein

the supply information is information on a supply chain of a resin product
using the recycled resin associated with same identification information for

identifying the recycled resin of a prescribed unit.
[56] The authentication method according to any one of [51] to [55], wherein

the computer system includes a plurality of node apparatuses, and
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each of the plurality of node apparatuses includes

performing, with a control unit, consensus building processing to share the

supply information with another of the node apparatuses, and

storing, in a storage unit, the supply information for which a consensus has

been built by the consensus building processing.
[57] The authentication method according to [56], wherein

the acquisition of the supply information includes acquiring the supply
information from the storage unit of at least a part of the plurality of node

apparatuses.
[58] The authentication method according to [56] or [57], wherein
at least the part of the plurality of node apparatuses includes

performing, with the control unit, the consensus building processing on

authentication information for the resin product, and

storing, in the storage unit, the authentication information having been

subjected to the consensus building processing.
[59] The authentication method according to any one of [51] to [58], wherein

the acquisition of the supply information includes acquiring the supply

information from a terminal apparatus communicable with the computer system.
[60] An authentication system including a processor, wherein
the processor is configured to perform:

acquiring supply information showing information on a supply chain of a resin

product;
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determining whether a recycled resin is used in the resin product on a basis of

the supply information; and

giving authentication to the resin product when an authentication condition

including a condition that the recycled resin is used is satisfied.
[61] The authentication system according to any one of [36] to [44], wherein
the authentication system is configured to further perform:

acquiring supply information showing information on a supply chain of a resin

product;

determining whether a recycled resin is used in the resin product on a basis of

the supply information; and

giving authentication to the resin product when an authentication condition

including a condition that the recycled resin is used is satisfied.
[62] A program for causing a computer system to perform:

acquiring supply information showing information on a supply chain of a resin

product;

determining whether a recycled resin is used in the resin product on a basis of

the supply information; and

authenticating the resin product as a recycled product when a recycled resin

is determined to be used.

[63] A determination method that is performed by a computer system and relates
to a transaction of at least a resin product or a resin including a recycled resin in a
supply chain in which a plurality of companies participate, the determination method
including:
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receiving, from a first company via a first terminal apparatus, shipment
information including at least a part of identification information on the resin shipped
by the first company, shipment destination information on the resin, shipment

amount information on the resin, and shipment timing information on the resin;

receiving, from a second company via a second terminal apparatus, delivery

information on the resin delivered to the second company; and

making a transaction determination that is a determination as to validity of the

transaction on a basis of the shipment information and the delivery information.
[64] The determination method according to [63], wherein

the transaction determination includes a determination as to whether the

shipment information and the delivery information match to each other.
[65] The determination method according to [63] or [64], wherein

the delivery information includes approval information showing whether the

shipment information is approved, and

the transaction determination includes determining validity of shipment of the
resin on a basis of the approval information corresponding to the delivery

information.
[66] The determination method according to any one of [63] to [65], wherein

the transaction determination includes making a determination as to validity of
a plurality of transactions accompanied by circulation of the resin occurring between

the first company and the second company in the supply chain.
[67] The determination method according to any one of [63] to [66], wherein

the computer system includes a plurality of node apparatuses, and
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each of the plurality of node apparatuses includes

performing, with a control unit, consensus building processing to share the
shipment information and the delivery information with another of the node

apparatuses, and

storing, in a storage unit, the shipment information and the delivery
information for which a consensus has been built by the consensus building

processing.

[68] The determination method according to any one of [63] to [67], wherein
the computer system includes a plurality of node apparatuses, and
each of the plurality of node apparatuses includes

performing, with the control unit, consensus building processing to share
transaction validity information showing a result of the transaction determination with

another of the node apparatuses, and

storing, in the storage unit, the transaction validity information for which a

consensus has been built by the consensus building processing.

[69] A determination system including a processor for performing a determination
method that relates to a transaction of at least a resin product or a resin including a

recycled resin in a supply chain in which a plurality of companies participate, wherein
the determination system is configured to perform:

receiving, from a first company via a first terminal apparatus, shipment
information including at least a part of identification information on the resin shipped
by the first company, shipment destination information on the resin, shipment

amount information on the resin, and shipment timing information on the resin;
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receiving, from a second company via a second terminal apparatus, delivery

information on the resin delivered to the second company; and

making a transaction determination that is a determination as to validity of the

transaction on a basis of the shipment information and the delivery information.

[70] A program for causing a computer to perform, in order to perform a
determination method that relates to a transaction of at least a resin product or a
resin including a recycled resin in a supply chain in which a plurality of companies

participate:

receiving, from a first company via a first terminal apparatus, shipment
information including at least a part of identification information on the resin shipped
by the first company, shipment destination information on the resin, shipment

amount information on the resin, and shipment timing information on the resin;

receiving, from a second company via a second terminal apparatus, delivery

information on the resin delivered to the second company; and

making a transaction determination that is a determination as to validity of the

transaction on a basis of the shipment information and the delivery information.
Advantageous Effects of Invention

[0007]According to the present invention, a new technology to assist the recycling of

resins can be provided.
Brief Description of Drawings

[0008]Fig. 1 is a conceptual diagram showing an example of the configuration of an

information processing system according to an embodiment.
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Fig. 2 is a block diagram showing the hardware configurations of the

computer system according to an embodiment.

Fig. 3 is a conceptual diagram for describing the outline of the recycling of

resins according to an embodiment.

Fig. 4A is a conceptual diagram for describing the outline of the recycling of

resins according to an embodiment.

Fig. 4B is a conceptual diagram for describing the outline of the recycling of

resins according to an embodiment.

Fig. 4C is a conceptual diagram for describing the outline of the recycling of

resins according to an embodiment.

Fig. 5A is a block diagram showing an example of the function configurations

of a blockchain network according to a first embodiment.

Fig. 5B is a conceptual diagram showing an example of a data structure

stored in the blockchain network according to an embodiment.

Fig. 5C is a conceptual diagram showing an example of the structure of a

block according to an embodiment.

Fig. 5D is a conceptual diagram showing an example of a resin product

information database according to an embodiment.

Fig. 6 is a flowchart showing an example of a processing flow according to the

first embodiment.

Fig. 7 is a block diagram showing an example of the function configurations of

a blockchain network according to a second embodiment.
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Fig. 8 is a conceptual diagram showing an example of an image displayed on

a terminal apparatus according to the second embodiment.

Fig. 9 is a flowchart showing an example of a processing flow according to the

second embodiment.

Fig. 10 is a block diagram showing an example of the function configurations

of a blockchain network according to a third embodiment.

Fig. 11 is a flowchart showing an example of a processing flow according to

the third embodiment.

Fig. 12 is a conceptual diagram showing an example of the configurations of

an information processing system according to a fourth embodiment.

Fig. 13 is a conceptual diagram for describing the configurations of a

manufacturing apparatus according to an embodiment.

Fig. 14 is a conceptual diagram for describing processing according to an

embodiment.

Fig. 15 is a sequence diagram showing an example of a processing flow

according to the fourth embodiment.

Fig. 16 is a diagram for describing the outline of a manufacturing step for resin

products according to an embodiment.
Description of Embodiments

[0009] Hereinafter, an information processing system according to an embodiment of
the present invention will described in detail with reference to the drawings.
However, the following embodiment is merely given as an example and does not

intend to exclude various modifications or the application of technologies not
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explicitly pointed out below. That is, the present invention can be variously modified
without departing from its gist or can be implemented by the combination of
respective Examples or the like. Further, in the following descriptions of the
drawings, the same or similar portions will be denoted by the same or similar

symbols.
[0010]<System Configuration>

An example of the configuration of an information processing system
according to an embodiment will be described with reference to Fig. 1. An
information processing system 1 is a system for assisting the recycling of resources.
The information processing system 1 stores and manages, for example, information
on any product or material such as a resin product or a resin material and
determines whether to give authentication showing a recycled product to the product
or determines whether a recycled resin has been moved (for example, transferred).
The information processing system 1 includes terminal apparatuses 10a, 10b, and
10c and a blockchain network 20. The terminal apparatuses 10a, 10b, and 10c and
the blockchain network 20 are communicable with each other via a network N. In
the example shown in Fig. 1, the information processing system 1 includes the three
terminal apparatuses. However, the number of the terminal apparatuses is
arbitrarily set and may be two or less or four or more. Each of the terminal
apparatuses 10a, 10b, and 10c may have the same configurations or different
configurations. In an embodiment, the terminal apparatuses 10a, 10b, and 10c are,
when referred to without being distinguished from each other, generically called

terminal apparatuses 10.

[0011] The terminal apparatuses 10 are information processing apparatuses used by

users who use services offered by the information processing system 1. The
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terminal apparatuses 10 may be, for example, personal computers, smart phones,
tablet terminals, PDAs (Personal Digital Assistants), or dedicated information

processing apparatuses.

[0012] The blockchain network 20 is a platform used to use a blockchain technology.
The blockchain network 20 has a distributed system processed by a plurality of
computers (hereinafter called “node apparatuses”) existing on a network. The
communication between the node apparatuses is typically performed by P2P (Peer
to Peer). With the employment of the P2P, the whole system is not likely to go
down even if trouble occurs in a part of the node apparatuses, and the continuity of
the system is maintained. In a blockchain, the transaction information between
participants is handled as transactions in units of blocks. Respective blocks are
connected to each other in a chain shape and stored and managed in the respective
node apparatuses in a chronological order. The approval of new blocks is formed
by consensus building processing in a distributed network. In the respective blocks
of the blockchain, the hash values of previous blocks are stored. When the
respective blocks are tampered, the hash values are also changed. Therefore, the
hash values of following blocks are also needed to be changed. Therefore, the
employment of the blockchain technology enables the construction of a high-safety

system that is hardly tampered.

[0013] The blockchain network 20 is configured to include node apparatuses 200a,
200b, 200c, and 200d. In the example shown in Fig. 1, the four node apparatuses
are shown as node apparatuses included in the blockchain network 20. However,
the number of the node apparatuses is arbitrarily set and may be three or less or five
of more. Each of the node apparatuses 200a, 200b, 200c, and 200d has the same

configurations. In an embodiment, the node apparatuses 200a, 200b, 200c, and
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200d are, when referred to without being distinguished from each other, generically

called node apparatuses 200.

[0014] As a modified example, the blockchain network 20 may be replaced by
another configuration such as a server apparatus, cloud computing, and edge
computing that stores data and perform processing. Further, instead of
independently using the blockchain network 20, any of the blockchain network 20, a
server apparatus, cloud computing, and edge computing may be used in

combination.

[0015] The network N is constituted by a wireless network and a wired network. An
example of a network is the Internet, a LAN (Local Area Network), a WAN (Wide
Area Network), a mobile telephone network, a wireless LAN, 5G (5rd Generation),
4G (4th Generation), LTE (Long Term Evolution), WiMax (TM), infrared
communication, Bluetooth (TM), a wired LAN, a telephone line, an electric lamp line

network, or a network complying with IEEE1394 or the like.
[0016] <Hardware Configurations>

An example of the hardware configurations of a computer 100 used to realize
information processing apparatuses such as terminal apparatuses 10 and the node
apparatuses 200 included in the information processing system 1 according to an
embodiment will be described with reference to Fig. 2. Note that the functions of

the respective apparatuses by a plurality of computers 100 may be realized.

[0017]As shown in Fig. 2, the computer 100 includes a processor 101, a memory
103, a storage device 105, an input I/F 107, a communication I/F 109, and a display
device 111. The computer 100 may not include a part of the above configurations

or may include other configurations in addition to the above configurations.
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[0018] The processor 101 is a control unit that performs various processing in the
computer 100 and controls the respective configurations in the computer 100 by

running a program stored in the memory 103.

[0019] The memory 103 is, for example, a storage medium such as a RAM (Random
Access Memory). The memory 103 temporarily stores the program code of a

program run by the processor 101 or data needed when the program runs.

[0020] The storage device 105 is, for example, a non-volatile storage medium such
as a hard disk drive (HDD) and a flash memory. The storage device 105 stores an
operating system or various programs used to realize the above respective

configurations.

[0021] The input I/F 107 is a device used to receive input from a user. Specific
examples of the input I/F 107 include a keyboard, a mouse, a touch panel, various
sensors, a wearable device, or the like. The input I/F 107 may be connected to the

computer 100 via, for example, an interface such as a USB (Universal Serial Bus).

[0022] The communication I/F 109 is a device used to perform data communication
with an apparatus outside the computer 100 via the Internet N in a wired or wireless
fashion. The communication I/F 109 is realized by, for example, an NIC (Network

Interface Card) or the like.

[0023] The display device 111 is a device used to display various information.
Specific examples of the display device 111 include a liquid crystal display, an
organic EL (Electro-Luminescence) display, a wearable device display, or the like.
The display device 111 may be provided outside the computer 100. In this case,

the display device 111 is connected to the computer 100 via, for example, a display
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cable or the like. Further, when a touch panel is employed as the input I/F 107, the

display device 111 may be configured to be integrated with the input I/F 107.
[0024] <Outline of Recycling>

The outline of the recycling of resins in an embodiment will be described as
an example of the recycling of resources with reference to Fig. 3. The information
processing system 1 assists the recycling of resources and functions as, for

example, a platform for circulating the resources.

[0025]In the example shown in Fig. 3, a recycling company, a resin maker, a
container manufacturing company, a maker, and general consumers are involved in
the recycling of resins. The recycling company generates recycled resins (for
example, recycled pellets) by performing the pulverization, washing, or the like of
collected used resin products (for example, containers such as plastic bottles). The
resin maker manufactures resin products using the recycled resins obtained from the
recycling company. Examples of the resin products manufactured by the resin
maker include compounds. Here, the compounds indicate resin compositions
including the recycled resins. The container manufacturing company manufactures
new resin products (for example, container molding bodies) using the compounds
obtained from the resin maker. The content maker sells items in which contents are
filled in the container molding bodies obtained from the container manufacturing
company as commercial products. The general consumers buy the commercial
products sold by the content maker. After being consumed or used by the general
consumers, the container molding bodies are collected and subjected to the

processing of the recycling company.

[0026] The meanings or outlines of terms used in the present disclosure will be

described below with reference to Figs. 3 and 4.
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As shown in Fig. 4A, the information processing system 1 manages, for
example, the receiving amount and sending amount of resins handled by a

manufacturing entity.

“Manufacturing Entity”: A manufacturing entity indicates an entity that
manufactures resin products using resins (for example, recycled resins) received as
materials and sends the manufactured resin products. Examples of the
manufacturing entity include an arbitrary entity that manufactures resin products and
include a company that manufactures resin products or a manufacturing apparatus
that manufactures resin products. The manufacturing of resin products also

includes the filling of contents in container molding bodies.

[0027]“Flowing in” (“Receiving”) and “Flowing out” (“Sending”): “Flowing in”
(“Receiving”) indicates resins flowing in (received) by the manufacturing entity.
“Flowing out” (“Sending”) indicates resin products flowing out (sent) from the
manufacturing entity. For example, when the manufacturing entity is a resin maker,
recycled resins are flowing in (received). When the manufacturing entity is a
container manufacturing company, compounds are flowing in (received). Note that
the “flowing in” (“receiving”) and “flowing out” (“sending”) may be flowing in
(receiving) and flowing out (sending) to and from a company (an entity) or may be
“flowing in” (“receiving”) and “flowing out” (“sending”) to and from a manufacturing
apparatus. The unit of an amount in an inflow amount (a receiving amount) and an
outflow amount (a sending amount) may be arbitrarily set. The unit of an “amount”

may be, for example, the unit of mass such as gram, kilogram, and ton.

[0028] “Recycled Resins” and “Resin Products”: “Recycled resins” used as the
materials of resin products and the “resin products” are in a corresponding meaning

relationship. In the example shown in Fig. 3, the recycling company uses collected
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recycled resin products as “recycled resins” and manufactures recycled pellets as
“resin products”. Further, the resin maker uses the recycled pellets manufactured
by the recycling company as “recycled resins” and manufactures compounds as
“resin products”. Further, the container manufacturing company uses the
compounds manufactured by the resin maker as “recycled resins” and manufactures

containers as “resin products”.

[0029]“Company”: A company indicates an entity that manufactures resin products
using delivered resins and ships the manufactured resin products, and indicates a
mode of a manufacturing entity. The recycling company, the resin maker, the
container manufacturing company, or a maker shown in Fig. 3 will be called a
company. However, in the present disclosure, the maker will be called a company
in some cases for convenience. As shown in Fig. 4B, a company stores resin
products before shipment after manufacturing the resin products. The amount of
the resin products will be called a stock amount after manufacturing. Further, the
discard of recycled resins or resin products occurs for any reason during the
manufacturing of the resin products or the like in the company. The amount of the

discard will be called a “discard amount”.

[0030]“Delivery” and “Shipment”: “Receiving” of recycled resins by a company will
be called “delivery” in some cases. Further, “sending” of resin products by a

company will be called “shipment” in some cases.

[0031] “Manufacturing Apparatus”: A manufacturing apparatus indicates an entity
that manufactures resin products using recycled resins as materials, and indicates a
mode of a manufacturing entity. Examples of the manufacturing apparatus include
an apparatus for mixing, an apparatus for molding, an apparatus for decomposing

resins, an apparatus for polymerizing resins, or an apparatus in which the functions
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of these apparatuses are combined together. Examples of these apparatuses for
mixing include an extruder such as a single-screw extruder and a twin-screw
extruder, a mixer that stirs pellets, or the like. Examples of the apparatus for
molding include an injection molding machine, a bottle molding machine (blow
molding machine), a laminator, a film manufacturing apparatus, a biaxial stretching
apparatus, a spinning apparatus, a cutter that cuts off rod-shaped resins into a pellet
shape, or the like. Examples of the apparatus for decomposing resins include a
liquefying apparatus that liquefies recycled resins, a cracker that cracks recycled
resins, or the like. As show in Fig. 4C, the discard of recycled resins occurs for any
reason during the manufacturing of resin products in a manufacturing apparatus.
The amount of the discard will also be called a discard amount. For example, the
manufacturing apparatus may also be an apparatus that manufactures recycled
pellets using collected recycled resin products as materials or may be an apparatus
that manufactures compounds using recycled pellets mainly used by a resin maker
as materials. More specifically, examples of the apparatus that manufactures
recycled pellets include an extruder such as a single-screw extruder and a twin-

screw extruder or the like.

[0032]“Use” and “Manufacturing”: The “receiving” of recycled resins in a
manufacturing apparatus will be called “use” in some cases. Further, the “sending”
of recycled resins in a manufacturing apparatus will be called “manufacturing” in

some cases.

[0033]“Recycling Ratio”: A recycling ratio indicates the ratio of the amount of

recycled resins to the whole amount of resin products.

[0034]“Giving of Authentication”: The giving of authentication indicates the giving of

prescribed information or right when authentication conditions are satisfied. The
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authentication may be recycling authentication that shows recycled products on a
screen and an output destination such as a form or may be right to rewrite

information on a blockchain network.

[0035] “Recycling”: Recycling indicates the use of waste plastic materials. The
recycling may be material recycling in which waste plastic materials are reused as
plastic product materials or may be chemical recycling in which waste plastic

materials are chemically decomposed and reused as chemical product materials.

[0036]In making a determination as to whether authentication conditions are
satisfied, a mass balance approach applied to a biomass field may be employed.
The mass balance approach indicates a method in which the weight portions of input
recycled materials in manufactured resin products are regarded as recycled resins.
For example, when 10% of the raw materials of manufactured resin products are
recycled resins and the other materials are virgin resins or the like, authentication
processing is performed with 10% of the manufactured resin products regarded as
recycling-authenticated resin products which is 100% made of the recycled resins
and the remaining 90% thereof regarded as unauthenticated resin products by the
mass balance approach. In this case, the sending amount of the resin products is
the sending amount of the recycling-authenticated resin products, and the receiving

amount thereof is the receiving amount of the recycled resins.

[0037]Hereinafter, an example of information processing according to respective
embodiments will be described. In the following description, the respective

configurations shown in Figs. 1 to 4 will be appropriately referred to.

[0038]1. First Embodiment
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In the present embodiment, the blockchain network 20 acquires information
on the receiving amount of recycled resins in the manufacturing entity of resin
products and acquires information on the sending amount of resin products using the
recycled resins in the manufacturing entity. When the sending amount of the
recycled resins does not exceed the receiving amount of the resin products, the
blockchain network 20 authenticates the resin products as recycled products. In the
present embodiment, the information processing system 1, the blockchain network
20, or one of the node apparatuses 200 in the blockchain network 20 can be

specified as an authentication system.

[0039] The information processing system 1 of the present embodiment is a system
used to authenticate resin products as recycled products on the basis of information
on the receiving amount of recycled resins in the manufacturing entity of the resin
products and information on the sending amount of the resin products using the
recycled resins in the manufacturing entity. According to the information processing
system 1, resin products can be authenticated as recycled products with a simple
configuration. Further, by referring to authentication information show that resin
products are authenticated as recycled products, the users of the resin products can
confirm whether the resin products are recycled products. That is, users having
keen interest in recycled products can perform the buying or the like of the recycled
products on the basis of highly-reliable information, and the circulation of the

recycled products is promoted consequently.
[0040] <Function Configurations>

An example of the functions of the blockchain network 20 will be described
with reference to Fig. 5A. In the example shown in Fig. 5A, the respective node

apparatuses 200 in the blockchain network 20 include a receiving information
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acquisition unit 202, a sending information acquisition unit 204, a manufacturing
information acquisition unit 206, an authentication unit 208, a consensus building
processing unit 210, and a storage unit 212 as main function configurations. These
functions are realized when the control unit (processor 101) possessed by the
respective node apparatuses 200 reads and runs a computer program stored in the

storage device 105.

[0041]Fig. 5B schematically shows a part of the data structure of transaction
information stored in the storage unit 212. Note that the data structure shown in
Fig. 5B is an example and the transaction information may have an arbitrary data

structure.

[0042] The transaction information includes receiving information and sending
information. In the sending information, a date, a sending amount, identification
information on a resin product (hereinafter also called a “resin product ID”), a
recycling ratio, recycling authentication, and unlocking conditions are, for example,
designated. The unlocking conditions are conditions needed when a resin product
traded this time is used in another transaction information. Further, the transaction
information may include any of a receiving source and a sending destination. As
the receiving source or the sending destination, another company, an apparatus
type, or the like may be included. For example, when storing and processing are
performed in order of a raw material stock, a mixer that mixes a plurality of recycled
resin pellets together, a kneading extruder, and a product stock, the raw material
stock (receiving from a raw material maker and sending to the mixer), the mixer
(receiving from the raw material stock and sending to the kneading extruder), and
the kneading extruder (receiving from the mixer and sending to the product stock

(manufacturing amount)) may be recorded.
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Note that the transaction information may include a plurality of receiving

information and sending information.

[0043] Note that a resin product that has not been referred to in receiving information
on another transaction information among sending information generated in certain

transaction information may be stored as stock or discard.

In the stock, a date, a stock amount after manufacturing, a resin product ID, a
recycling ratio, recycling authentication, and unlocking conditions are, for example,

designated.

In the discard, a date, a stock amount after manufacturing, a resin product ID,
a recycling ratio, recycling authentication, and unlocking conditions are, for example,

designated.

[0044]Here, transaction information TO1 has one receiving information and two
sending information. In the receiving information, identification information
(hereinafter also called a “recycled resin ID”), a date, a receiving amount, recycling
authentication, and unlocking conditions on a recycled resin used in a resin product
traded this time are designated. Further, in the sending information, a resin product
ID, a receiving amount, recycling authentication, and unlocking conditions are
designated. As an unlocking condition, the hash value of the public key of a
transaction partner may be designated. The hash value of the public key
designated as an unlocking condition may be the destination (address) of a resin

product designated in the sending information.

[0045] As will be described in detail later, transaction information is verified in
consensus building processing and stored in a structure called a block when

approved.
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[0046]In transaction information T02, a resin product ID, a date, a receiving amount,

recycling authentication, and unlocking conditions are set in receiving information.

[0047]Note that the structure of transaction information is not limited to the example

of Fig. 4 and the transaction information may have an arbitrary structure.

[0048]Next, Fig. 5C schematically shows a part of the data structure of a blockchain
stored in the storage unit 212. Fig. 5C is a diagram showing the structure of the

N+1-th block among blocks arranged in a chronological order.

[0049]In the “header” of the block, the digest of the N-th block, a time stamp, a

target, and a nonce may be, for example, stored.

[0050]In the “digest of the N-th block,” identification information used by the
respective node apparatuses 200 and the terminals 10 to uniquely identify the N-th
block on the blockchain network is, for example, stored. As the digest of the N-th

block, the hash value of the block can be, for example, used.

[0051]In the “time stamp,” a time stamp added when the block is generated or

information on a block number is stored.

[0052] The “target” and the “nonce” are values used when consensus building
processing is performed using, for example, an algorithm such as PBFT (Practical
Byzantine Fault Tolerance) and Endorsement-Ordering-Validation. The “target” is a
value relating to the difficulty of the consensus building processing. The “nonce” is
an arbitrary value generated in the consensus building processing when the block is

generated.

[0053] The consensus building processing will be specifically described. In the
consensus building processing, a nonce is found on the basis of the digest (hash
value) of the N+1-th block. When the appropriate nonce is found, the found nonce
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is stored to generate the N+1-th block. A blockchain node that performs the
consensus building processing repeatedly calculates the digest of a block header
while changing the value of the nonce for the purpose of finding the appropriate

nonce.

[0054] In addition, when a blockchain is a private type or consortium type, the

consensus building processing may not be performed.

[0055]In the “body” of the block, a plurality of transaction information is stored.
However, one transaction information may be stored in the “body. The transaction

information stored in the block has the same time stamp data.

[0056] Note that the structure of the block is not limited to the example of Fig. 5C and

the block may have an arbitrary structure.
[0057] The recycling authentication will be described below.

[0058] The receiving information acquisition unit 202 acquires information on the
receiving amount of recycled resins in the manufacturing entity of resin products.
The receiving amount of the recycled resins indicates the receiving amount of the
recycled resins as raw materials for manufacturing the resin products by the
manufacturing entity. When the manufacturing entity is a company as described
above, the receiving amount indicates, for example, the receiving amount of the
recycled resins by the company. When the manufacturing entity is a manufacturing
apparatus, the receiving amount indicates, for example, the use amount of the

recycled resins by the manufacturing apparatus.

[0059] The receiving information acquisition unit 202 may acquire information on a
receiving amount transmitted from an apparatus (for example, a terminal apparatus

10) outside the blockchain network 20 or may acquire information on a receiving
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amount stored in advance in the storage unit 212 of at least a part of the plurality of
node apparatuses 200 in the blockchain network 20. The receiving information
acquisition unit 202 may acquire “supply information” in a second embodiment and

process the same as information on a receiving amount.

[0060]For example, a responsible person of a recycling company may operate a
terminal apparatus 10 to input the amount of collected used resin products as the
receiving amount of recycled resins for manufacturing recycled pellets. A
responsible person of a resin maker may operate a terminal apparatus 10 to input
the amount of the recycled pellets delivered from the recycling company as the
receiving amount of recycled resins for manufacturing compounds. A responsible
person of a container manufacturing company may operate a terminal apparatus 10
to input the amount of the compounds delivered from the resin maker as the
receiving amount of recycled resins for manufacturing container molding bodies.
The information on the receiving amounts input via the terminal apparatuses 10 by
the responsible persons of the respective companies as described above is
transmitted to the blockchain network 20 and acquired by the receiving information

acquisition unit 202.

[0061] The information on the recycled resins acquired by the receiving information
acquisition unit 202 may include identification information on the recycled resins
associated with the recycled resins. The identification information on the recycled
resins is, for example, information for identifying the recycled resins of a prescribed
unit. As the identification information on the recycled resins, one identification
information is, for example, associated with one lot of the manufacturing of recycled
products. For example, a recycling company may associate one identification

information with one lot of the manufacturing of recycled pellets. For example, a
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resin maker may associate one identification information with one lot of the
manufacturing of compounds. The identification information on the recycled resins
may be displayed on, for example, the packages or transaction documents of
manufactured resin products. In this case, a seal displaying a code image such as
a two-dimensional code (for example, a QR code (TM)) including the identification
information and information on the amount of the recycled resins may be pasted on
the packages of the resin products. A responsible person of a resin maker who has
bought recycled pellets from a recycling company may be enabled to input
identification information on recycled resins and the receiving amount of the recycled
resins to a terminal apparatus 10 by reading two-dimensional codes displayed on the

packages of the recycled pellets.

[0062] The Information on the receiving amount of the recycled resins acquired by
the receiving information acquisition unit 202 may also be the accumulated receiving
amount (or the accumulated delivery amount or the accumulated use amount) of the
recycled resins associated with the same identification information. For example,
the receiving information acquisition unit 202 may totalize information on receiving
amounts acquired at different timings and calculate (acquire) information on the
accumulated receiving amount of recycled resins associated with the same

identification information.

[0063] The sending information acquisition unit 204 acquires information on the
sending amount of resin products using recycled resins in a manufacturing entity.
When the manufacturing entity is a company, the sending amount of the resin
products is, for example, the shipment amount of the resin products using recycled
resins by the company as described above. Note that the shipment amount of resin

products shipped (transferred) from a first company to a second company may be
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called a transfer amount. When the manufacturing entity is a manufacturing
apparatus, the sending amount is, for example, the manufacturing amount of resin

products using recycled resins by the manufacturing apparatus.

[0064] The sending information acquisition unit 204 may acquire information on a
sending amount transmitted from an apparatus (for example, a terminal apparatus
10) outside the blockchain network 20 or may acquire information on a sending
amount stored in advance in at least a part of the storage units 212 of the plurality of

node apparatuses 200 in the blockchain network 20.

[0065] For example, a responsible person of a recycling company may operate a
terminal apparatus 10 to input the amount of recycled pellets shipped by the
recycling company as the sending amount of resin products. A responsible person
of a resin maker may operate a terminal apparatus 10 to input the amount of
compounds shipped by the resin maker as the sending amount of resin products. A
responsible person of a container manufacturing company may operate a terminal
apparatus 10 to input the amount of container molding bodies shipped by the
container manufacturing company as the shipping amount of resin products. The
information on the sending amounts input via the terminal apparatuses 10 by the
responsible persons of the respective companies as described above is transmitted
to the blockchain network 20 and acquired by the sending information acquisition

unit 204.

[0066] Information on resin products acquired by the sending information acquisition
unit 204 may include identification information on recycled resins associated with the
recycled resins used in the resin products. For example, when shipping
compounds, a responsible person of a resin maker may input the shipment amount

of the compounds to terminal apparatuses 10 in association with identification
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information on recycled resins used in the manufacturing of the compounds and
transmit the same to the blockchain network 20. The sending information
acquisition unit 204 acquires identification information on recycled resins transmitted
from a terminal apparatus 10 and information on the shipment amount of

compounds.

[0067] The information on the sending amount of the resin products acquired by the
sending information acquisition unit 204 may also be the accumulated sending
amount (or the accumulated shipment amount, the accumulated transfer amount, or
the accumulated manufacturing amount) of the resin products using the recycled
resins associated with the same identification information. For example, the
sending information acquisition unit 204 may totalize information on sending
amounts acquired at different timings and calculate (acquire) information on the
accumulated receiving amount of resin products associated with the same

identification information.

[0068] The manufacturing information acquisition unit 206 acquires information on
the manufacturing of resin products by a manufacturing entity. The information on
the manufacturing of the resin products includes, for example, information on a
recycling ratio, information on a stock amount after manufacturing, or information on
a discard amount. The recycling ratio, the stock amount after manufacturing, and

the discard amount are described above.

[0069] Like the receiving information acquisition unit 202 or the sending information
acquisition unit 204, the manufacturing information acquisition unit 206 may acquire
information transmitted from an apparatus (for example, a terminal apparatus 10)

outside the blockchain network 20 or may acquire information stored in advance in at
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least a part of the storage units 212 of the plurality of node apparatuses 200 in the

blockchain network 20.

[0070] Information on the manufacturing of resin products acquired by the
manufacturing information acquisition unit 206 may include identification information

on recycled resins associated with the recycled resins used in the resin products.

[0071] Further, information on a stock amount after manufacturing and information
on a discard amount acquired by the manufacturing information acquisition unit 206
may be a stock amount after manufacturing and a discard amount about recycled
resins associated with the same identification information or about resin products
using the recycled resins. For example, the manufacturing information acquisition
unit 206 may totalize information on stock amounts after manufacturing and discard
amounts acquired at different timings and acquire information on a stock amount
after manufacturing and a discard amount with respect to the same identification

information.

[0072] The blockchain network 20 may have a resin product information database
that stores information acquired from the receiving information acquisition unit 202,
the sending information acquisition unit 204, and the manufacturing information

acquisition unit 206.

As shown in Fig. 5D, the resin product information database may include, for
example, information such as resin product IDs, stock amounts after manufacturing
of resin products, discard amounts, recycling ratios, recycled resin IDs used in the
resin products, authentication information on the recycled resins, the use amounts of
the recycled resins, additive types, and additive amounts. The data shown in Fig.

5D is expressed in a table form but stored according to a blockchain technology.
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When authentication is given on the basis of the resin product information database,

processing is simplified.

[0073] The authentication unit 208 gives authentication to resin products when
authentication conditions based on the information on the sending amount and the
receiving amount are satisfied. The authentication unit 208 gives authentication to
resin products on the basis of, for example, information on the receiving amount of
recycled resins acquired by the receiving information acquisition unit 202 and
information on the sending amount of the resin products using the recycled resins
acquired by the sending information acquisition unit 204 about the resin products to
be authenticated. Further, the authentication unit 208 may give authentication to
resin products on the basis of information on the manufacturing of the resin products
by a manufacturing entity acquired by the manufacturing information acquisition unit
206 about the resin products to be authenticated. The authentication unit 208
generates authentication information showing that resin products authenticated as
recycled products are the recycled products. Hereinafter, an example of conditions
on which resin products are authenticated as recycled products will be shown.
Values used in the following conditions are values shown by information acquired by
the receiving information acquisition unit 202, the sending information acquisition unit
204, or the manufacturing information acquisition unit 206. In order to authenticate
resin products as recycled products, one of the following conditions may be

independently used, or two or more of the conditions may be used.
[0074](1) Conditions on Which Mode of Manufacturing Entity Is Not Specified

A manufacturing entity can include a mode of a company, a manufacturing
apparatus, or another entity, but authentication conditions applicable without

specifying any mode will be shown below. In the case of (Condition 1-1), a sending

44



amount may be determined on the basis of the weight of recycled resins in resin
products or may be determined by the mass balance approach described above.
When the mass balance approach is employed, the sending amount of recycling-
authenticated resin products is assumed as the sending amount of resin products.
In the case of (Condition 1-2), the weight of resin products themselves is assumed
as the sending amount of the resin products and multiplied by a recycling ratio to

determine compatibility with the receiving amount of recycled resins.
[0075] (Condition 1-1)

The sending amount of resin products shown by information acquired by the
sending information acquisition unit 204 does not exceed the receiving amount of
recycled resins shown by information acquired by the receiving information

acquisition unit 202.
[0076] (Condition 1-2)

A receiving amount, a sending amount, and a recycling ratio shown by
information acquired by the receiving information acquisition unit 202, the sending
information acquisition unit 204, and the manufacturing information acquisition unit

206, respectively, satisfy the following relational expression (A1).

Relational expression (A1): the receiving amount = the sending amount x the

recycling ratio
[0077](2) Conditions Where Manufacturing Entity Is Company

Authentication conditions applicable when the receiving amount is the delivery
amount of recycled resins and the sending amount is the shipment amount of resin
products using the recycled resins where a manufacturing entity is a company will be
shown below. In the case of the following (Condition 2-2) and (Condition 2-4), a
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sending amount may be determined on the basis of the weight of recycled resins in
resin products or may be determined by the mass balance approach described

above.
[0078] (Condition 2-1)
The following relational expression (A2) is satisfied.

Relational expression (A2): the delivery amount = the shipment amount x the
recycling ratio
[0079] (Condition 2-2)

The delivery amount, the shipment amount, and a stock amount after

manufacturing shown by information acquired by the manufacturing information

acquisition unit 206 satisfy the following relational expression (A3).

Relational expression (A3): the delivery amount = the shipment amount + the

stock amount after manufacturing
[0080] (Condition 2-3)

The delivery amount, the shipment amount, the stock amount after

manufacturing, and the recycling ratio satisfy the following relational expression (A3-
1).

Relational expression (A3-1): the delivery amount = (the shipment amount +
the stock amount after manufacturing) x the recycling ratio

[0081] (Condition 2-4)

The delivery amount, the shipment amount, and a discard amount shown by
information acquired by the manufacturing information acquisition unit 206 satisfy the

following relational expression (A4).
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Relational expression (A4): the delivery amount = the shipment amount + the

discard amount
[0082] (Condition 2-5)

The delivery amount, the shipment amount, the discard amount, and the

recycling ratio satisfy the following relational expression (A4-1).

Relational expression (A4-1): the delivery amount = (the shipment amount +

the discard amount) x the recycling ratio
[0083](Condition 2-6)

Among sending amounts shown by information acquired by the sending
information acquisition unit 204, the shipment amount of recycled resins shipped
(transferred) from a first company (for example, a recycling company) to a second
company (for example, a resin maker) is assumed as a first transfer amount.

Further, among receiving amounts shown by information acquired by the receiving
information acquisition unit 202, the delivery amount of recycled resins delivered
from the first company to the second company is assumed as a first delivery amount.

At this time, the first delivery amount does not exceed the first transfer amount.
[0084](3) Conditions Where Manufacturing Entity Is Manufacturing Apparatus

Authentication conditions applicable when the receiving amount shown by
information acquired by the receiving information acquisition unit 202 is the use
amount of recycled resins and the sending amount shown by information acquired by
the sending information acquisition unit 204 is the manufacturing amount of resin
products using the recycled resins where a manufacturing entity is a manufacturing
apparatus will be shown below. In the case of the following (Condition 3-2), the
sending amount may be determined on the basis of the weight of the recycled resins
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in the resin products or may be determined by the mass balance approach described

above.
[0085] (Condition 3-1)

The use amount, the manufacturing amount, and a recycling ratio shown by
information acquired by the manufacturing information acquisition unit 206 satisfy the

following relational expression (B1).

Relational expression (B1): the use amount = the manufacturing amount x the
recycling ratio
[0086] (Condition 3-2)

The use amount, the manufacturing amount, and a discard amount shown by

information acquired by the manufacturing information acquisition unit 206 satisfy the

following relational expression (B2).

Relational expression (B2): the use amount = the manufacturing amount + the

discard amount

[0087] (Condition 3-3)

The use amount, the manufacturing amount, the discard amount, and a
recycling ratio shown by information acquired by the manufacturing information

acquisition unit 206 satisfy the following relational expression (B2-1).

Relational expression (B2-1): the use amount = (the manufacturing amount +

the discard amount) x the recycling ratio
[0088] (Condition 3-4)

Among sending amounts shown by information acquired by the sending

information acquisition unit 204, the shipment amount of recycled resins shipped
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(transferred) from a first company to a second company is assumed as a second
transfer amount. Further, among receiving amounts shown by information acquired
by the receiving information acquisition unit 202, the use amount of recycled resins
delivered from the first company to the second company and used in manufacturing
is assumed as a second use amount. At this time, the second use amount does not

exceed the second transfer amount.

[0089](4) Conditions Where Manufacturing Entity Is Company and Manufacturing

Apparatus

Conditions applicable when the receiving amount is the delivery amount of
recycled resins and the use amount of the recycled resins and the sending amount is
the shipment amount of resin products using the recycled resins where a
manufacturing entity is a company and a manufacturing apparatus will be shown
below. In the case of the following (Condition 4-1) and (Condition 4-2), the sending
amount may be determined on the basis of the weight of the recycled resins in the
resin products or may be determined by the mass balance approach described

above.
[0090] (Condition 4-1)

The delivery amount and the use amount satisfy the following relational

expression (C1).
Relational expression (C1): the delivery amount = the use amount
[0091] (Condition 4-2)

The delivery amount and the accumulated use amount satisfy the following

relational expression (C’1).
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Relational expression (C’1): the delivery amount = the accumulated use

amount
[0092] (Condition 4-3)

The use amount, the shipment amount, the stock amount after manufacturing,
the discard amount, and the recycling ratio satisfy the following relational expression

(C2).

Relational expression (C2): (the shipment amount + the stock amount after

manufacturing + the discard amount) x the recycling ratio = the use amount
[0093] (Condition 4-4)

When the authentication unit 208 authenticates resin products using two or
more recycled resins to which different identification numbers are assigned, all the
recycled resins satisfy Condition 4-1 or Condition 4-2 described above and the use
amount, the shipment amount, the stock amount after manufacturing, the discard

amount, and the recycling ratio satisfy the following relational expression (C3).

Relational expression (C3): (the shipment amount + the stock amount after
manufacturing + the discard amount) x the recycling ratio = the total use amount of

all the recycled resins

[0094] The consensus building processing unit 210 transmits target data to another
node apparatus 200 to be shared and performs prescribed consensus building
processing. As a consensus building algorithm in the consensus building
processing, an arbitrary algorithm in a blockchain such as PBFT and Endorsement-
Ordering-Validation is employable. The consensus building processing unit 210
verifies the validity of target data in the consensus building processing. When a
consensus is built in the consensus building processing by the consensus building
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processing unit 210, target data is transmitted to another node apparatus 200 and
stored in the respective storage units 212 of the own machine and the other node
apparatus 200. As a result, the consensus data is shared and separately stored in

the plurality of node apparatuses 200.

[0095] For example, when a consensus is built after the consensus building
processing unit 210 performs consensus building processing on information acquired
by the receiving information acquisition unit 202, the sending information acquisition
unit 204, and the manufacturing information acquisition unit 206, the consensus
building processing unit 210 may perform control to store the information in the
storage units 212 of the own machine and another node apparatus 200. Further,
when a consensus is built after the consensus building processing unit 210 performs
consensus building processing on authentication information generated by the
authentication unit 208, the consensus building processing unit 210 may perform
control to store the information in the storage units 212 of the own machine and

another node apparatus 200.

[0096] The storage unit 212 stores data for which a consensus has been built by the
consensus building processing unit 210. The storage unit 212 stores, for example,
information for which a consensus has been built among information acquired by the
receiving information acquisition unit 202, the sending information acquisition unit
204, and the manufacturing information acquisition unit 206 and authentication

information generated by the authentication unit 208.
[0097]<Processing Flow>

An example of a processing flow performed by the blockchain network 20 will
be described with reference to Fig. 6. The processing is realized when the

processor 101 of a node apparatus 200 reads and runs a computer program stored
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in the storage device 105. Note that the detailed descriptions of processing steps
that have been described in detail above among respective processing steps in the

processing will be omitted here.

[0098]First, in step S101, the processor 101 acquires information on the receiving
amount of recycled resins in a manufacturing entity about target resin products.
The information on the receiving amount is acquired from the storage device 105 in
which the information is stored in advance or information received from the terminal

apparatus 10. Information acquired in the following steps is also similarly acquired.

[0099]In step S102, the processor 101 acquires information on the sending amount
of resin products using the recycled resins in a manufacturing entity about the target

resin products.

[0100]In step S103, the processor 101 determines whether the target resin products
satisfy authentication conditions on the basis of the information on the receiving

amount and the sending amount acquired in steps S101 and S102.

[0101] The processing shown in Fig. 6 ends when it is determined in step S103 that
the authentication conditions are not satisfied (No in step S104), and proceeds to
step S105 when it is determined that the authentication conditions are satisfied (Yes

in step S104).

[0102]In step S105, the processor 101 authenticates the target resin products as
recycled products and generates authentication information showing that the target

resin products are the recycled products.

[0103]In step S106, the processor 101 performs consensus building processing for
the authentication information generated in step S105. The contents of the

consensus building processing are described above.
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[0104]In step S107, the processor 101 stores the authentication information for
which the consensus has been built in the consensus building processing of step

S106 in the storage device 105, and ends the processing shown in Fig. 6.
[0105] <Modified Examples>

A program for implementing the information processing system 1 (or the
terminal apparatuses 10, the blockchain network 20, and the node apparatuses 200)
in the present embodiment can be installed or loaded into a computer via various
recording media such as an optical disk, a magnetic disk, and a semiconductor

memory or by being downloaded via a communication network or the like.

[0106] Further, the blockchain network 20 in the present embodiment may be
replaced by another configuration such as a server apparatus, cloud computing, and
edge computing that stores data and performs processing. In this case, the server
apparatus, the cloud computing, or the edge computing (hereinafter called “the
server apparatus or the like”) has configurations like the receiving information
acquisition unit 202, the sending information acquisition unit 204, the manufacturing
information acquisition unit 206, the authentication unit 208, and the storage unit 212
shown in Fig. 5A. Note that information for which a consensus has been built by
the consensus building processing unit 210 is stored in the storage unit 212 in the
present embodiment, but information for which a consensus has not been built is

stored in the storage unit 212 in the present modified example.
[0107]2. Second Embodiment

In the present embodiment, a blockchain network 20 determines whether
recycled resins are used in target resin products on the basis of information on the

supply chain of the target resin products. When authentication conditions including
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a condition that the recycled resins are used are satisfied, authentication is given to

the target resin products.

[0108] According to the present embodiment, target resin products can be
authenticated as recycled products on the basis of information on the supply chain of

the target resin products.

[0109] The contents of the present embodiment that will be described below are
appropriately applicable to other respective embodiments. In the present
embodiment, the same configurations as those of the first embodiment will be
appropriately denoted by the same symbols, and their descriptions will be omitted or

simplified.
[0110] <Function Configurations>

An example of the functions of the blockchain network 20 in the present
embodiment will be described with reference to Fig. 7. The blockchain network 20
in the present embodiment is configured to include node apparatuses 220a, 220b,
220c, and 220d. Each of the node apparatuses 220a, 220b, 220c, and 220d has
the same configurations. In the present embodiment, the node apparatuses 220a,
220b, 220c, and 220d are, when referred to without being distinguished from each
other, generically called node apparatuses 220. In the example shown in Fig. 7, the
respective node apparatuses 220 in the blockchain network 20 include a supply
information acquisition unit 222, a use determination unit 224, an authentication unit
226, a consensus building processing unit 228, and a storage unit 230 as main
function configurations. These functions are realized when a control unit (processor
101) possessed by the respective node apparatuses 220 reads and runs a computer

program stored in a storage device 105.
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[0111] The supply information acquisition unit 222 acquires supply information
showing information on the supply chain of resin products. The supply chain of the
resin products indicates a series of processes including the procurement of raw
materials, manufacturing, stock management, physical distribution, and sales about
the resin products. Particularly in the present embodiment, the supply chain of the
resin products indicates a series of processes performed when collected used resin
products are procured by a recycling company and then resins are supplied to a
resin maker, a container manufacturing company, a maker, and general consumers

as shown in Fig. 3.

[0112] The supply information showing the information on the supply chain of the
resin products includes, for example, information on resin products manufactured by
respective companies such as a recycling company, a resin maker, and a container
manufacturing company as shown in Fig. 3. Specifically, the supply information
showing the information on the supply chain of the resin products may include, about
the resin products manufactured by the above respective companies, information
such as identification information on the resin products, identification information on
raw material resins, the authentication or non-authentication of the resin products as
recycled products, company names that have manufactured the resin products, the
recycling ratios of the resin products, satisfied authentication conditions, and the

compositions of recycled resins.

[0113] The identification information on the resin products is, for example,
information for identifying the resin products of a prescribed unit. For example, one
identification information is associated with one lot of the manufacturing of resin

products.
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[0114] The identification information on the raw material resins (identification
information on recycled resins where resin products are recycled pellets, the same
applies hereinafter) is, for example, information for identifying the raw material resins
of a prescribed unit. For example, one identification information is associated with
one lot of the manufacturing of raw material resins. The identification information
on the raw material resins may be displayed on, for example, the packages or
transaction documents of manufactured resin products. In this case, a seal
displaying a code image such as a two-dimensional code including the identification
information and other supply information may be pasted on the packages of the resin
products. For example, a responsible person of a resin maker who has bought
recycled pellets from a recycling company may be enabled to input supply
information including identification information on material resins to a terminal
apparatus 10 by reading a two-dimensional code or the like displayed on the

packages of the recycled pellets.

[0115] The authentication or non-authentication of the resin products as recycled
products indicates information showing whether target resin products are
authenticated by an authentication method that will be described later in the present
embodiment, authentication methods described in other embodiments, or other

methods such as authentication by a third party organization.

[0116] The satisfied authentication conditions indicate information that, when target
resin products are authenticated as recycled products, shows authentication
conditions satisfied in the authentication. The authentication conditions include
authentication conditions that will be described later in the present embodiment,

authentication conditions described in other embodiments (for example, the
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authentication conditions shown in the description of the authentication unit 208 in

the first embodiment), or other authentication conditions.

[0117] The composition of recycled resins indicates information showing the
composition of recycled resins included in target resin products. The composition of
recycled resins is shown by, for example, the name of the recycled resins included in

target resin products and the proportion of the included recycled resins.

[0118] The supply information acquisition unit 222 is able to acquire supply
information showing information on the supply chain of resin products from an
arbitrary place. The supply information acquisition unit 222 may acquire the supply
information from an apparatus (for example, a terminal apparatus 10) outside the
blockchain network 20 or may acquire the above supply information stored in
advance in at least a part of storage units 230 of the plurality of node apparatuses
220 in the blockchain network 20. When the supply information is acquired from the
storage units 230 of the blockchain network 20, it is possible to acquire information
of which the reliability is secured by a blockchain technology. Further, when the
supply information is acquired from the terminal apparatuses 10, it is also possible to
acquire information of which the reliability is further secured by the acquisition of
information obtained by performing the scanning or the like of transaction documents

serving as the source of the supply information.

[0119] The supply information showing information on the supply chain of resin
products acquired by the supply information acquisition unit 222 may include
identification information on raw material resins associated with raw material resins
used in the resin products. The identification information on the raw material resins
is, for example, information for identifying the raw material resins of a prescribed

unit. For example, one identification information is associated with one lot of the
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manufacturing of raw material resins. The identification information on the raw
material resins may be displayed on, for example, the packages of manufactured
resin products. In this case, a seal displaying a code image such as a two-
dimensional code including the identification information and the amount of the raw
material resins may be pasted on the packages of the resin products. For example,
a responsible person of a resin maker who has bought pellets from a recycling
company may be enabled to input supply information including identification
information on recycled resin to a terminal apparatus 10 by reading a two-

dimensional code or the like displayed on the packages of the pellets.

[0120] The use determination unit 224 determines whether recycled resins are used
in resin products on the basis of supply information acquired by the supply
information acquisition unit 222. For example, when the supply information includes
information showing the use of recycled resins or information suggesting the use of
the recycled resins, the use determination unit 224 may determine that the recycled
resins are used in resin products. Since the use determination unit 224 determines
whether recycled resins are used in resin products on the basis of highly-reliable
supply information acquired by the supply information acquisition unit 222, it is

possible to make a highly-reliable determination.

[0121] Further, the use determination unit 224 may determine whether authentication
by a third party organization on the raw material resins of resin products has been
obtained on the basis of supply information acquired by the supply information
acquisition unit 222. The authentication by a third party organization on the raw
material resins of resin products indicates authentication by a third party organization
to show that the raw material resins are recycled resins. For example, raw material

resins manufactured by a company authenticated by a third party organization may
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be regarded as being authenticated by the third party organization. When supply
information on product resins includes information on the obtaining of authentication
by a third party organization showing that the raw material resins are recycled resins,
the use determination unit 224 may determine that authentication by the third party
organization on the raw material resins of the resin products is obtained. When
determining that the authentication by the third party organization is obtained on the
basis of supply information, the use determination unit 224 may determine that

recycled resins are used in resin products.

[0122] The authentication unit 226 gives authentication to resin products when it is
determined by the use determination unit 224 that authentication conditions including
the use of recycled resins are satisfied. That is, the authentication unit 226
authenticates target resin products as recycled products on the basis of a highly-
reliable determination result by the use determination unit 224. The authentication
unit 226 generates authentication information showing that resin products

authenticated as recycled products are the recycled products.

[0123] Further, the authentication conditions may include, on the basis of supply
information acquired by the supply information acquisition unit 222, the obtaining of
authentication by a third party organization on at least one raw material resin in the
supply chain of resin products and may include the obtaining of the authentication by
the third party organization for recycled resins manufactured from collected used
resin products. The authentication by the third party organization on the raw
material resins indicates authentication by a third party organization to show that the
raw material resins are recycled resins. Note that recycled pellets manufactured

from used resin products collected by a recycling company authenticated by a third
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party organization may be designated as raw material resins authenticated by the

third party organization.

[0124] The consensus building processing unit 228 transmits target data to another
node apparatus 220 to be shared and performs prescribed consensus building
processing. As a consensus building algorithm in the consensus building
processing, an arbitrary algorithm in a blockchain such as PBFT and Endorsement-
Ordering-Validation is employable. The consensus building processing unit 228
verifies the validity of target data in the consensus building processing. When a
consensus is built in the consensus building processing by the consensus building
processing unit 228, target data is transmitted to another node apparatus 220 and
stored in the respective storage units 230 of the own machine and the other node
apparatus 220. As a result, the consensus data is shared and separately stored in

the plurality of node apparatuses 220.

[0125]For example, when a consensus is built after the consensus building
processing unit 228 performs consensus building processing on information acquired
by the supply information acquisition unit 222 and authentication information
generated by the authentication unit 226, the consensus building processing unit 228
may perform control to store the information in the storage units 230 of the own

machine and another node apparatus 220.

[0126] The storage unit 230 stores data for which a consensus has been built by the
consensus building processing unit 228. The storage unit 230 stores, for example,
information for which a consensus has been built among the above supply
information acquired by the supply information acquisition unit 222 and

authentication information generated by the authentication unit 226.
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[0127] The supply information showing information on the supply chain of resin
products may be, every time recycled resins or resin products are traded or
transferred between the companies shown in Fig. 3, stored in the storage unit 230
according to input to terminal apparatuses 10 by the companies. Further, the
supply information is stored in the storage unit 230 so that the supply chain of resin
products is traceable. For example, the supply information is stored in the storage
unit 230 so that the trade or transfer of recycled resins or resin products between the
companies is traceable by identification information on the recycled resins. In this
case, the supply information acquisition unit 222 is able to acquire the supply
information that is information on the supply chain of the resin products using the
recycled resins associated with the same identification information from the storage
unit 230. The supply information acquired from the storage unit 230 by the supply
information acquisition unit 222 may be transmitted to and displayed on the terminal

apparatuses 10.

[0128] An example of supply information showing information on the supply chain of
resin products displayed on a terminal apparatus 10 will be described with reference
to Fig. 8. Animage 80 shown in Fig. 8 is an image showing supply information
displayed on the display device of the terminal apparatus 10. The image 80 shows
resin product information 81, raw material resin information 82, and supply chain

information 83.

[0129] The resin product information 81 includes information on a product ID
(identification information on a resin product), general authentication (showing
whether the resin product is authenticated), and a resin composition (the
composition of the resin product). The raw material resin information 82 is

information on a raw material resin shown by the resin composition included in the
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resin product information 81. The raw material resin information 82 may include a
resin ID (identification information on the raw material resin), authentication
(information showing whether the raw material resin is authenticated), a resin maker
(the maker of the raw material resin), a recycling ratio (the ratio of a recycled resin
included in the raw material resin), the authentication conditions of a recycled
product satisfied by the raw material resin, information on the composition of a
recycled pellet of the raw material resin, and authentication by a third party
organization (information showing whether the recycled pellet is authenticated by the
third party organization). The supply chain information 83 shows the supply chain
of the resin product (resin 1). The supply chain information 83 shows that a resin
maker B has manufactured the resin product using raw material resins delivered
from recycling companies A1 and A2 and has shipped the resin product to a finished
product maker C. The supply chain information 83 may also show authentication

situations in respective supply chains.

[0130]In order to refer to a screen like one as shown in Fig. 8, users may be enabled
to acquire an address to access the above supply information by reading a code
such as a two-dimensional code displayed on resin products or the packages of the
resin products via the cameras (not shown) of the terminal apparatuses 10 or the

like.

[0131]Since information on the supply chain of resin products is confirmable via the
terminal apparatuses 10 according to the present embodiment, the users are
enabled to easily confirm whether the resin products are recycled products and

confirm information on recycled resins.

[0132] <Processing Flow>
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An example of a processing flow performed by the blockchain network 20
according to the present embodiment will be described with reference to Fig. 9.
The processing is realized when the processor 101 of a node apparatus 220 reads
and runs a computer program stored in the storage device 105. Note that the
detailed descriptions of processing steps that have been described in detail above

among respective processing steps in the processing will be omitted here.

[0133]First, in step S201, the processor 101 acquires supply information showing
information on the supply chain of target resin products. The supply information is
acquired from the storage device 105 in which the information is stored in advance

or information received from the terminal apparatus 10.

[0134]In step S202, the processor 101 determines whether recycled resins are used
in the target resin products on the basis of the supply information acquired in step
S201. For example, when the supply information includes information showing the
use of the recycled resins or information suggesting the use of the recycled resins,

the processor 101 determines that the recycled resins are used in the resin products.

[0135] The processing proceeds to step S204 when it is determined in step S202
that the recycled resins are used (Yes in step S203). Otherwise, the processing

shown in Fig. 9 ends.

[0136]In step S204, the processor 101 authenticates the target resin products as
recycled products and generates authentication information showing that the target

resin products are recycled products.

[0137]In step S205, the processor 101 performs consensus building processing for
the authentication information generated in step S204. The contents of the

consensus building processing are described above.
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[0138]In step S206, the processor 101 stores the authentication information for
which the consensus has been built in the consensus building processing of step

S205 in the storage device 105, and ends the processing shown in Fig. 9.
[0139] <Modified Examples>

A program for implementing the information processing system 1 (or the
terminal apparatuses 10, the blockchain network 20, and the node apparatuses 220)
in the present embodiment can be installed or loaded into a computer via various
recording media such as an optical disk, a magnetic disk, and a semiconductor

memory or by being downloaded via a communication network or the like.

[0140] Further, the blockchain network 20 in the present embodiment may be
replaced by another configuration such as a server apparatus, cloud computing, and
edge computing that stores data and performs processing. In this case, the server
apparatus, the cloud computing, or the edge computing (hereinafter called “the
server apparatus or the like”) has configurations like the supply information
acquisition unit 222, the use determination unit 224, the authentication unit 226, and
the storage unit 230 shown in Fig. 7. Note that information for which a consensus
has been built by the consensus building processing unit 228 is stored in the storage
unit 230 in the present embodiment, but information for which a consensus has not

been built is stored in the storage unit 230 in the present modified example.
[0141]3. Third Embodiment

In the present embodiment, a blockchain network 20 makes a determination
as to the transaction of at least resin products or resins including recycled resins
(hereinafter, the resin products or the raw material resins will also be called “resins”)

in a supply chain to which a plurality of companies participate. More specifically,
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shipment information on resins shipped by a first company (for example, information
including at least a part of identification information on the resins, shipment
destination information on the resins, shipment amount information on the resins,
and shipment timing information on the resins) is received from the first company,
and delivery information on the resins delivered to a second company is received
from the second company. On the basis of the above shipment information and the

above delivery information, a determination as to the validity of transaction is made.

[0142] According to the present embodiment, it is possible to make a determination
with higher reliability since the validity of transaction is determined on the basis of
information from a plurality of companies. As a result, it is possible to prevent the

reception of false information on transactions from companies.

[0143] The contents of the present embodiment that will be described below are
appropriately applicable to other respective embodiments. In the present
embodiment, the same configurations as those of other embodiments will be
appropriately denoted by the same symbols, and their descriptions will be omitted or

simplified.
[0144] <Function Configurations>

An example of the functions of the blockchain network 20 in the present
embodiment will be described with reference to Fig. 10. The blockchain network 20
in the present embodiment is configured to include node apparatuses 240a, 240b,
240c, and 240d. Each of the node apparatuses 240a, 240b, 240c, and 240d has
the same configurations. In the present embodiment, the node apparatuses 240a,
240b, 240c, and 240d are, when referred to without being distinguished from each
other, generically called node apparatuses 240. In the example shown in Fig. 10,

the respective node apparatuses 240 in the blockchain network 20 include a
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shipment information acquisition unit 242, a delivery information acquisition unit 244,
a transaction determination unit 246, a consensus building processing unit 248, and
a storage unit 250 as main function configurations. These functions are realized
when a control unit (processor 101) possessed by the respective node apparatuses

240 reads and runs a computer program stored in a storage device 105.

[0145]In a supply chain in which a plurality of companies participate, the shipment
information acquisition unit 242 receives, from the first company via a first terminal
apparatus, shipment information including at least a part of identification information
on resins (including resin products or raw material resins as described above)
shipped by the first company, shipment destination information on the resins,
shipment amount information on the resins, shipment timing information on the
resins, and identification information on a transaction about the shipment of the
resins. The shipment information may be stored in the storage unit 250 after being

subjected to consensus building processing that will be described later.

[0146]In the present embodiment, the supply chain in which a plurality of companies
participate indicates a series of processes including the procurement of raw
materials, manufacturing, stock management, physical distribution, and sales about
resins in which the plurality of companies participate. Particularly in the present
embodiment, the supply chain in which a plurality of companies participate indicates
a series of processes performed when collected used resin products are procured by
a recycling company and then resins are supplied to a resin maker, a container

manufacturing company, a maker, and general consumers as shown in Fig. 3.

[0147]In the present embodiment, the resins shipped by the first company indicate,

for example, resins (for example, pellets) shipped to another company (for example,
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the resin maker) by any of the plurality of companies (for example, the recycling

company) shown in Fig. 3.

[0148] The first terminal apparatus indicates a terminal apparatus 10 (for example, a
terminal apparatus 10a) usable by a responsible person of the first company. For
example, the responsible person of the first company operates the terminal
apparatus 10a to input shipment information including identification information on
target resins shipped by the first company, shipment destination information on the
resins (for example, information for identifying a shipment destination company),
shipment amount information on the resins, or shipment timing information on the
resins (for example, dates and times at which the resins were shipped) and transmit
the shipment information to the blockchain network 20. As an example of a method
for inputting the shipment information, the responsible person of the first company
may be enabled to input the shipment information to the terminal apparatus 10a by
reading, using the terminal apparatus 10a, an image code such as a two-
dimensional code displayed on the packages or transaction documents of the
shipped resins. Alternatively, shipment information stored in the storage unit of the
terminal apparatus 10a may be transmitted to the blockchain network 20 according
to the operation of the responsible person of the first company. The shipment
information transmitted to the blockchain network 20 is acquired by the shipment

information acquisition unit 242.

[0149] The delivery information acquisition unit 244 receives, from the second
company via a second terminal apparatus, the delivery information on the resins
delivered to the second company. The delivery information may be stored in the
storage unit 250 after being subjected to consensus building processing that will be

described later. The resins delivered to the second company indicate, for example,
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resins (for example, recycled pellets) delivered from another company (for example,
a recycling company) to a company (for example, a resin maker) different from the

first company among the plurality of companies shown in Fig. 3.

[0150] The second terminal apparatus indicates a terminal apparatus 10 (for
example, a terminal apparatus 10b) usable by a responsible person of the second
company. For example, the responsible person of the second company operates
the terminal apparatus 10b to input delivery information on resins delivered to the

second company.

[0151] The delivery information on the resins delivered to the second company is, for
example, information including at least a part of identification information on the
resins delivered to the second company, shipment source information on the resins
(information on a company that has shipped the resins delivered to the second
company), delivery amount information on the resins, delivery timing information on
the resins, and identification information on a transaction about the delivery of the
resins. Since the information is information corresponding to shipment information
acquired by the shipment information acquisition unit 242, the information will also be
called “corresponding information” in the following description. For example, the
responsible person of the second company operates the terminal apparatus 10b to
input the above corresponding information on the target resins delivered to the
second company as delivery information and transmit the delivery information to the
blockchain network 20. As an example of a method for inputting the corresponding
information, the responsible person of the first company may input the corresponding
information to the terminal apparatus 10b as delivery information by reading, using
the terminal apparatus 10b, an image code such as a two-dimensional code

displayed on the packages or the like of the delivered resins. The delivery
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information transmitted to the blockchain network 20 is received by the delivery

information acquisition unit 244.

[0152] Further, the delivery information on the resins delivered to the second
company includes, as another example, information showing whether shipment
information on the first company acquired by the shipment information acquisition
unit 242 is approved. The information will also be called “approval information” in
the following description. For example, according to the operation of the
responsible person of the second company, the terminal apparatus 10b receives the
shipment information on the first company acquired by the delivery information
acquisition unit 244 from the blockchain network 20 and displays the same on its
display unit. The responsible person of the second company confirms the shipment
information displayed on the display unit, determines whether the shipment
information is valid in comparison with the delivery information delivered to the
second company, and transmits approval information showing whether the shipment
information is approved to the blockchain network 20 via the terminal apparatus 10b.
The approval information transmitted to the blockchain network 20 is received by the

delivery information acquisition unit 244 as delivery information.

[0153]When the delivery information on the second company received by the
delivery information acquisition unit 244 shows that the shipment information on the
first company is not approved, the blockchain network 20 notifies the first company
of the fact via the terminal apparatus 10. The first company is able to correct the
shipment information on the first company and transmit the corrected shipment
information to the blockchain network 20 according to the notification. The
corrected shipment information is acquired by the shipment information acquisition

unit 242.
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[0154] The transaction determination unit 246 makes a transaction determination that
is a determination as to the validity of a transaction on the basis of shipment
information received from a first company by the shipment information acquisition
unit 242 and delivery information received from a second company by the delivery
information acquisition unit 244. The determination as to the validity of a
transaction includes, for example, a determination as to whether shipment
information and delivery information match (or correspond) to each other or a
determination as to whether a transaction actually occurs. Further, the transaction
determination unit 246 generates transaction validity information showing the result
of a transaction determination. Shipment information and delivery information used
in making a transaction determination may be acquired from the storage unit 250 in

which the shipment information and the delivery information are stored in advance.

[0155] When the delivery information acquisition unit 244 receives the above
corresponding information as delivery information, the transaction determination unit
246 first determines whether the shipment information received by the shipment
information acquisition unit 242 and the delivery information received by the delivery
information acquisition unit 244 match to each other. For example, it is assumed
that the following information is received as the shipment information and the

delivery information.

-Shipment Information

a1: identification information on resins shipped by first company (Identification

information on resin products or raw material resins)
a2: shipment destination information on resins
a3: shipment amount information on resins
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a4: shipment timing information on resins
ab: identification information on transaction about shipment of resins

-Delivery Information

b1: identification information on resins delivered to second company

(identification information on resin products or raw material resins)

b2: shipment source information on resins (information on company that has

shipped resins delivered to second company)
b3: delivery amount information on resins
b4: delivery timing information on resins
b5: identification information on transaction about delivery of resins

[0156]When a transaction determination about the transaction between the recycling
company (first company) and the resin maker (second company) in Fig. 3 is made in
this example, the transaction determination unit 246 determines the match between
the shipment information a1 to a4 and the delivery information b1 tob4. Asa
specific example, the transaction determination unit 246 determines the match on
the basis of the following determination results. A determination is made as to
whether the identification information (a1) on shipped resins and the identification
information (b1) on delivered resins correspond to each other. A determination is
made as to whether the shipment destination information (a2) and the shipment
source information (b2) on resins correspond to each other. A determination is
made as to whether the shipment amount information (a3) and the delivery amount
information (b3) correspond to each other. A determination is made as to whether
the shipment timing information (a4) and the delivery timing information (b4)

correspond to each other or their difference falls within an allowable range in
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consideration of a distribution period or the like. A determination is made as to
whether the identification information (a5) on a transaction about shipment and the
identification information (b5) on a transaction about delivery correspond to each
other. When determining that the shipment information and the delivery information
match to each other, the transaction determination unit 246 determines that the

transaction is valid.

[0157]When the delivery information acquisition unit 244 receives the above
approval information as delivery information, the transaction determination unit 246
determines that, if it is indicated that shipment information acquired by the shipment
information acquisition unit 242 is approved, a transaction corresponding to the

shipment information is valid.

[0158] Shipment information and delivery information used in making a determination
by the transaction determination unit 246 may not be shipment information and
delivery information on companies that perform a direct transaction with each other
(for example, shipment information on the recycling company and delivery
information on the resin maker in Fig. 3) in a supply chain. The transaction
determination unit 246 also makes it possible to determine, using shipment
information and delivery information on two companies that do not perform a direct
transaction with each other (for example, shipment information on the recycling
company and delivery information on the container manufacturing company in Fig.
3), the validity of a plurality of transactions associated with the circulation of resins
occurring between the two companies that do not perform a direct transaction with
each other. In this case, for example, by comparing shipment amount information
on the resins (a3) shown by shipment information on a first company (the recycling

company) with delivery amount information on the resins (b3) shown by delivery
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information on a second company (the container manufacturing company), the
transaction determination unit 246 may determine that, when the delivery amount
information on the resins (b3) does not exceed the shipment amount information on
the resins (a3), the transaction of resins occurring between the first company (the
recycling company) and the second company (the container manufacturing
company) (that is, the transaction between the recycling company and the resin
maker and the transaction between the resin maker and the container manufacturing
company) is valid in the supply chain. Further, when using the above approval
information, the transaction determination unit 246 may determine, on the basis of
shipment information and delivery information on two companies that do not perform
a direct transaction with each other, the validity of a plurality of transactions
associated with the circulation of resins occurring between the two companies in the

supply chain.

[0159] A determination (first determination) as to the validity of a transaction on the
basis of shipment information and delivery information on companies that perform a
direct transaction with each other and a determination (second determination) as to
the validity of a transaction on the basis of shipment information and delivery
information on two companies that do not perform a direct transaction with each
other in a supply chain are described above. The transaction determination unit
246 may determine, instead of determining the validity of a plurality of transactions
associated with the circulation of resins occurring between two companies that do
not perform a direct transaction with each other on the basis of only a second
determination, determine the validity of a transaction on the basis of a first
determination for each of a plurality of transactions associated with the circulation of

the resins occurring between the two companies that do not perform a direct
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transaction with each other in addition to the second determination. In this case,
the transaction determination unit 246 may determine that, when the determination
results of the first determination and the second determination show the validity of
the transactions, the plurality of transactions associated with the circulation of the
resins occurring between the two companies that do not perform a direct transaction

are valid as a whole.

[0160] The consensus building processing unit 248 transmits target data to another
node apparatus 240 to be shared and performs prescribed consensus building
processing. As a consensus building algorithm in the consensus building
processing, an arbitrary algorithm in a blockchain such as PBFT and Endorsement-
Ordering-Validation is employable. The consensus building processing unit 248
verifies the validity of target data in the consensus building processing. When a
consensus is built in the consensus building processing by the consensus building
processing unit 248, target data is transmitted to another node apparatus 240 and
stored in the respective storage units 250 of the own machine and the other node
apparatus 240. As a result, the consensus data is shared and separately stored in

the plurality of node apparatuses 240.

[0161]For example, when a consensus is built after the consensus building
processing unit 248 performs consensus building processing on shipment
information received by the shipment information acquisition unit 242, delivery
information received by the delivery information acquisition unit 244, and transaction
validity information generated by the transaction determination unit 246, the
consensus building processing unit 248 may perform control to store the information

in the storage units 250 of the own machine and another node apparatus 220.
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[0162] The storage unit 250 stores data for which a consensus has been built by the
consensus building processing unit 248. The storage unit 250 stores, for example,
information for which a consensus has been built among shipment information,

delivery information, and transaction validity information.

[0163] The shipment information, the delivery information, and the transaction validity
information may be, every time recycled resins or resin products are traded or
transferred between the companies shown in Fig. 3, stored in the storage unit 250
according to input to terminal apparatuses 10 by the companies. Further, the
information stored in the storage unit 250 is stored in the storage unit 250 so that the
supply chain of raw material resins or resin products is traceable. For example, the
shipment information, the delivery information, and the transaction validity
information are stored in the storage unit 250 so that the trade or transfer of the
recycled resins or resin products between the companies is traceable by
identification information on the recycled resins. In this case, the supply information
that is information on the supply chain of the resin products using the recycled resins
associated with the same identification information may be acquired from the storage

unit 250 and transmitted to and displayed on the terminal apparatus 10.
[0164] <Processing Flow>

An example of a processing flow performed by the blockchain network 20 in
the present embodiment will be described with reference to Fig. 11. The processing
is realized when the processor 101 of a node apparatus 240 reads and runs a
computer program stored in the storage device 105. Note that the detailed
descriptions of processing steps that have been described in detail above among

respective processing steps in the processing will be omitted here.
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[0165] First, in step S301, the processor 101 receives, from a first company via a first
terminal apparatus, shipment information with respect to the transaction of at least
resin products or resins including raw material resins in a supply chain in which a
plurality of companies participate, the shipment information including at least a part
of identification information on resins shipped by the first company, shipment
destination information on the resins, shipment amount information on the resins,

and shipment timing information on the resins.

[0166]In step S302, the processor 101 receives, from a second company via a
second terminal apparatus, delivery information corresponding to the shipment
information on the first company received in step S301 among delivery information

on resins delivered to the second company.

[0167]In step S303, the processor 101 makes a transaction determination that is a
determination as to the validity of a transaction on the basis of the shipment

information and the delivery information received in steps S301 and S302.

[0168] The processing proceeds to step S305 when it is determined that the
transaction is valid (Yes in step S304). Otherwise (No in step S304), the

processing shown in Fig. 11 ends.

[0169]In step S305, the processor 101 generates transaction validity information

showing the result of the transaction determination in step S303.

[0170]In step S306, the processor 101 performs consensus building processing for
the transaction validity information generated in step S305. The contents of the

consensus building processing are described above.
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[0171]In step S307, the processor 101 stores the transaction validity information for
which the consensus has been built in the consensus building processing of step

S306 in the storage device 105, and ends the processing shown in Fig. 11.

[0172] Note that the transaction validity information is stored in the storage device
105 only when it is determined in step S303 that the transaction is valid in the
processing shown in Fig. 11. However, even when it is determined that the
transaction is not valid, transaction validity information showing the fact may be

stored in the storage device 105.
[0173] <Modified Examples>

A program for implementing the information processing system 1 (or the
terminal apparatuses 10, the blockchain network 20, and the node apparatuses 240)
in the present embodiment can be installed or loaded into a computer via various
recording media such as an optical disk, a magnetic disk, and a semiconductor

memory or by being downloaded via a communication network or the like.

[0174] Further, the blockchain network 20 in the present embodiment may be
replaced by another configuration such as a server apparatus, cloud computing, and
edge computing that stores data and performs processing. In this case, the server
apparatus or the like has configurations like the shipment information acquisition unit
242, the delivery information acquisition unit 244, the transaction determination unit
246, and the storage unit 250 shown in Fig. 10. Note that information for which a
consensus has been built by the consensus building processing unit 248 is stored in
the storage unit 250 in the present embodiment, but information for which a
consensus has not been built is stored in the storage unit 250 in the present modified

example.
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[0175]4. Fourth Embodiment

The present embodiment is an embodiment associated with the first
embodiment and realized in combination with the first embodiment. In the present
embodiment, other authentication conditions are applied in addition to or instead of
the authentication conditions described in the first embodiment for the authentication

of recycled products.

[0176] The contents of the present embodiment that will be described below are
appropriately applicable to other respective embodiments. In the present
embodiment, the same configurations as those of other embodiments will be
appropriately denoted by the same symbols, and their descriptions will be omitted or

simplified.

[0177] The information processing system described above with reference to Fig. 1
may be applied to the present embodiment, but an information processing system
according to the present embodiment may include a manufacturing apparatus used

to manufacture resin products.

[0178] An information processing system 2 applicable to the present embodiment will
be described with reference to Fig. 12. As shown in Fig. 12, the information
processing system 2 includes terminal apparatuses 10a, 10b, and 10c, a blockchain
network 20, a manufacturing apparatus 30, and a storage 190. That is, the
information processing system 2 includes the manufacturing apparatus 30 in addition
to the configurations of the information processing system 1 shown in Fig. 1. The
terminal apparatuses 10a, 10b, and 10c and the blockchain network 20 are
communicable with each other via a network N. The terminal apparatus 10a, the
manufacturing apparatus 30, and the storage 190 are communicable with each other

via the network N. Further, it is also possible to perform communication between
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the blockchain network 20 and the manufacturing apparatuses 30 without the

terminal apparatuses 10.

[0179] The manufacturing apparatus 30 is an apparatus used to manufacture resin
products from raw materials including recycled resins. A method for manufacturing
resin products using the manufacturing apparatus 30 has, for example, the step of
kneading and extruding raw materials including recycled resins. The raw materials

may include virgin resins besides the recycled resins.

[0180]An example of the schematic configuration of the manufacturing apparatus 30
will be described with reference to Fig. 13. The manufacturing apparatus 30
includes a mixer 150, an extruder 160, a cutter 170, and a product container 180.
The manufacturing apparatus 30 is communicably connected to the storage 190.

As a modified example, the manufacturing apparatus 30 may include the storage

190.

[0181] The mixer 150 includes a stirring blade 151 and a weighing sensor 152 not
shown inside its housing. The weighing sensor 152 is provided in the
manufacturing apparatus 30 to be able to weigh the weight of recycled resins (that is,
the use amount of the recycled resins used to manufacture resin products) put into
the mixer 150. The manufacturing apparatus 30 transmits information on the use
amount of the recycled resins weighed by the weighing sensor 152 to the storage
190. The recycled resins used to manufacture the resin products may be recycled
resins of one lot or recycled resins of a plurality of lots. When the recycled resins of
a plurality of lots are put and used, the total weight of the put recycled resins is
weighed after putting the recycled resins of the respective lots and information on the
weight is transmitted to the storage 190. The storage 190 stores the received

information on the weight of the recycled resins in association with lot information on
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the recycled resins (or other identification information for identifying the recycled
resins). The storage 190 is a storage apparatus configured to include a storage

medium such as a hard disk.

[0182] The extruder 160 includes a housing 161, a screw 162, and a hopper 163.
The screw 162 is provided inside the housing 161. The hopper 163 is provided to
be able to introduce raw materials into the housing 161 from the outside. A heater
(not shown) is provided in the housing 161 and configured to be able to increase the
temperature inside the housing 161 to dissolve recycled resins. The hopper 163
includes a weighing sensor 1631 (not shown) that weighs raw materials introduced
into the housing 161. The extruder 160 includes a die 164 that processes kneaded
resins into a rod shape. Recycled resins stirred by the mixer 150 described above
are put into the hopper 163, and the amount of the recycled resins put into the
hopper 163 is measured by the weighing sensor 1631. Information on the
measurement amount is transmitted to the storage 190. The storage 190 stores the
received information on the measurement amount in association with identification

information on recycled resins such as lot numbers of corresponding recycled resins.

[0183]Recycled resins introduced into the housing 161 are kneaded by the screw
162, extruded by the die 164, and processed into a rod shape. The recycled resins
processed into a rod shape are delivered to the cutter 170 that will be described

later.

[0184] The cutter 170 includes a cutting blade (not shown) that cuts off rod-shaped
recycled resins. The rod-shaped recycled resins are cut off short and formed into a
pellet shape. Recycled resin pellets obtained through the above steps are

accommodated in the product container 180 as resin products.
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[0185] The storage 190 may store information on the manufacturing amount of resin
products and information on the discard amount of recycled resins during the
manufacturing of the resin products in addition to the putting amount (use amount) of

the recycled resins into the mixer 150 and the hopper 163.

[0186]In this case, the manufacturing amount of resin products accommodated in
the product container 180 may be measured by the weighing sensor 1801 (not
shown) provided in the product container 180. Information on the measured
manufacturing amount may be transmitted from the weighing sensor 1801 to the
storage 190 and stored in the storage 190 together with identification information on

recycled resins serving as the raw materials of the resin products.

[0187]Further, in the manufacturing apparatus 30, a weighing sensor 1801 (not
shown) may be provided at a position such as the product container 180 at which it
is possible to measure the discard amount of recycled resins during the
manufacturing of resin products by the manufacturing apparatus 30, and the discard
amount of the recycled resins may be measured by the weighing sensor 1801.
Information on the measured discard amount may be transmitted from the weighing
sensor 1801 to the storage 190 and stored in the storage 190 together with
identification information on the recycled resins serving as the raw materials of the
resin products. As the discarded recycled resins, resin products that are out of
specifications or resins remaining inside the housing 161 when the manufacturing

apparatus 30 is suspended are assumed.

[0188] Information stored in the storage 190 or the node apparatuses 200 is, for
example, used to determine whether authentication conditions that will be described

later are satisfied. The information stored in the storage 190 may be transmitted to
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the blockchain network 20 from the storage 190 or the manufacturing apparatus 30

and stored in a storage unit 212 of any of the node apparatuses 200.

[0189]Here, in the present embodiment, authentication is given to resin products in
the same manner as the first embodiment. For example, in the information
processing system 2, a receiving information acquisition unit 202 acquires
information on the receiving amount of recycled resins in the manufacturing entity of
resin products, and a sending information acquisition unit 204 acquires information
on the sending amount of resin products using recycled resins in the above
manufacturing entity or a different manufacturing entity from the storage 190. When
target resin products satisfy authentication conditions based on the above acquired
information on the receiving amount and the sending amount, the authentication unit
208 gives authentication to the resin products. Further, a method for authenticating
recycled products in the present embodiment includes processing steps by
respective function configurations including the receiving information acquisition unit

202, the sending information acquisition unit 204, and the authentication unit 208.

[0190] Further, a receiving amount acquired by the receiving information acquisition
unit 202 includes the delivery amount of recycled resins in the manufacturing
company of resin products, and a sending amount acquired by the sending
information acquisition unit 204 includes the shipment amount of resin products

using the recycled resins.
[0191] <Outline from Delivery of Recycled Resins to Shipment of Resin Products>

An example of a flow from the delivery of recycled resins to the shipment of
resin products in a company that manufactures the resin products in the present
embodiment will be schematically described with reference to Fig. 14. Recycled

resins used to manufacture resin products are delivered to a company A. The
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delivered recycled resins are put into a manufacturing apparatus 30 and used to
manufacture resin products. Among the delivered recycled resins, recycled resins
that are not used are managed as stock. The manufactured resin products are
shipped. Among the manufactured resin products, resin products that are not

shipped are managed as stock after manufacturing (stock of resin products).

[0192] Information on the above respective amounts of the above delivery, stock,
use, manufacturing, stock after manufacturing, and shipment is stored and managed
in the storage 190 or the node apparatuses 200 in the units of lots of corresponding
recycled resins (or in the units of other identification information for identifying
recycled resins or resin products, the same applies to other descriptions in the
present disclosure). That is, the information on the respective amounts of the
delivery, stock, use, stock after manufacturing, and shipment is stored and managed
in the storage 190 or the node apparatuses 200 as a delivery amount, a stock
amount, a use amount, a manufacturing amount, a stock amount after

manufacturing, and a shipment amount in the units of lots.

[0193] Further, the discard of recycled resins sometimes occurs for any reason until
the shipment of resin products after the delivery of the recycled resins. For
example, some recycled resins are discarded without being used for manufacturing
after being delivered. Further, some raw materials including recycled resins put into
the manufacturing apparatus 30 to be used are discarded during the manufacturing
of resin products. In addition, after resin products are manufactured, a part of the
resin products is discarded without being shipped. The amount of the above
discard is stored and managed in the storage 190 or the node apparatuses 200 in
the units of lots of corresponding recycled resins (or in the units of identification

information on other recycled resins) as information on a discard amount. When
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discarded recycled resins or resin products described above are recycled (reworked)
and used as the raw materials of resin products, the receiving information acquisition
unit 202 may acquire the amount of the recycled resins delivered or used as the raw

materials in the discard amount as a receiving amount.

[0194]For example, information on the discard amount of recycled resins discarded
before the manufacturing of resin products after delivery may be input via input I/Fs
107 or the like of the terminal apparatuses 10 and transmitted from the terminal
apparatuses 10 to the node apparatus 200 to be stored and managed. Raw
materials including recycled resins discarded during the manufacturing of resin
products by the manufacturing apparatus 30 may be measured by a weighing sensor
in the manufacturing apparatus 30, and information on the specified weight may be
transmitted to the node apparatuses 200 to be stored and managed. After the
delivery, information on the discard amount of resin products discarded after being
manufactured may be input via the input I/Fs 107 or the like of the terminal
apparatuses 10 and transmitted from the terminal apparatuses 10 to the node

apparatuses 200 to be stored and managed.

[0195]In the present embodiment, the above receiving amount, the stock amount,
the use amount, the manufacturing amount, the stock amount after manufacturing,
the shipment amount, or the discard amount may be the accumulated delivery
amount of recycled resins, the accumulated stock amount, the accumulated use
amount, the accumulated manufacturing amount, the accumulated stock amount
after manufacturing, the accumulated shipment amount, or the accumulate discard
amount of recycled resins associated with the same identification information for
identifying the recycled resins of a prescribed unit.

[0196] <Authentication Conditions>
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An example of conditions (authentication conditions) for authenticating resin
products as recycled products in the present embodiment and their preconditions will
be described below. The authentication conditions in the present embodiment are
independently employable for the authentication and also employable in combination

with the authentication conditions described in other embodiments.

[0197]Information on the receiving amount of recycled resins in the manufacturing
entity of resin products acquired by the receiving information acquisition unit 202
may include information on the use amount of recycled resins used in the processing
of the recycled resins. The information on the use amount of the recycled resins
acquired by the receiving information acquisition unit 202 may be based on a
weighing result by the above weighing sensor provided in the manufacturing
apparatus 30 to be able to weigh the use amount of the recycled resins. The above
authentication conditions may include a condition that the above use amount does
not exceed the above delivery amount. The use amount of the recycled resins used
in the processing of the recycled resins includes, for example, the amount of putting
the recycled resins into the manufacturing apparatus 30 to manufacture resin

products.

[0198] The receiving information acquisition unit 202 may acquire, as the above
information on the receiving amount, the above information on the use amount of
recycled resins for manufacturing resin products from the manufacturing apparatus
30. As described above, the manufacturing apparatus 30 is an apparatus that
processes recycled resins to obtain resin products. For example, the receiving
information acquisition unit 202 acquires the above information on the use amount
directly transmitted to the blockchain network 20 from the manufacturing apparatus

30 via the storage 190 or the storage unit 212 as the above receiving amount.
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[0199] Information on the sending amount of resin products using recycled resins in
a manufacturing entity acquired by the sending information acquisition unit 204 may
include information on the manufacturing amount of processed resin products. The
manufacturing amount of the processed resin products may indicate the
manufacturing amount of resin products manufactured when recycled resins are
processed in the manufacturing apparatus 30. The above authentication conditions
may include a condition that the above manufacturing amount does not exceed the

above use amount.

[0200] The sending information acquisition unit 204 may acquire, as the above
sending amount, information on the manufacturing amount of resin products from the
manufacturing apparatus 30. As described above, the manufacturing apparatus 30
is an apparatus that processes recycled resins to obtain resin products. For
example, the sending information acquisition unit 204 acquires the above information
on the manufacturing amount directly transmitted to the blockchain network 20 from
the manufacturing apparatus 30 via the storage 190 or the storage unit 212 as the

above sending amount.

[0201] The information on the receiving amount of recycled resins in the
manufacturing entity of resin products acquired by the receiving information
acquisition unit 202 may include information on a raw material stock amount that is
the stock amount of recycled resins. The stock amount of recycled resins is, for
example, the stock amount of recycled resins used in the manufacturing of resin
products. The above authentication conditions may include a condition that the
sum total of the above use amount and the above raw material stock amount does

not exceed the above delivery amount of the recycled resins.
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[0202] The Information on the sending amount of resin products using recycled
resins in the manufacturing entity acquired by the sending information acquisition
unit 204 may include information on a stock amount after manufacturing about resin
products. Further, the information on the sending amount acquired by the sending
information acquisition unit 204 may include information on the manufacturing
amount of resin products in a manufacturing entity. Further, the information on the
sending amount acquired by the sending information acquisition unit 204 may
include information on the shipment amount of resin products. The above
authentication conditions may include a condition that the sum total of the above
stock amount after manufacturing and the above shipment amount does not exceed

the manufacturing amount.

[0203] The information on the receiving amount of recycled resins in the
manufacturing entity of resin products acquired by the receiving information
acquisition unit 202 may include, instead of the delivery amount of recycled resins,
information on a shipment amount in a manufacturing entity that has shipped the
recycled resins. Note that a value stored in the blockchain network may be used as
the shipment amount. Since a shipment amount from another manufacturing entity
is handled as a delivery amount, the invalid input of a delivery amount can be

prevented.

[0204] When the above authentication conditions are applied in combination, the
following combinations may be employed. As preconditions, the receiving
information acquisition unit 202 acquires information on the delivery amount of
recycled resins in a company that manufactures resin products and information on
the use amount of recycled resins used in processing to manufacture resin products

from the manufacturing apparatus 30. The sending information acquisition unit 204
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acquires information on the shipment amount of resin products in the manufacturing
company of the resin products. The authentication unit 208 may determine whether
resin products satisfy authentication conditions on the basis of information on the
above delivery amount, the above use amount, and the above shipment amount.
When determining that the authentication conditions are satisfied, the authentication
unit 208 gives authentication to target resin products (for example, shipped resin
products). For example, when authentication is given to target resin products by
the authentication unit 208, information showing that the target resin products are

authenticated as recycled products is stored in the storage unit 212.

[0205] The above authentication conditions may include at least one of the following

conditions or a combination of at least a part of these conditions.

(Condition A) The above delivery amount = the above shipment amount + the above
raw material stock amount + the above discard amount before manufacturing, during

manufacturing, and after manufacturing

(Condition B) The above use amount = the above manufacturing amount + the above

discard amount during manufacturing

(Condition C) The above delivery amount = the above use amount + the above raw

material stock amount + the above discard amount before manufacturing

(Condition D) The above manufacturing amount = the above shipment amount + the
above stock amount after manufacturing + the above discard amount after

manufacturing
[0206] <Processing Flow>

An example of a processing flow that is performed in the information
processing system 2 in a period from the delivery of recycled resins to the
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authentication of resin products in the present embodiment will be described with
reference to Fig. 15. The processing is realized when the processors of the
respective apparatuses included in the information processing system 2 read and
run a computer program stored in the storage unit. Note that the detailed
descriptions of processing steps that have been described in detail above among

respective processing steps in the processing will be omitted here.

[0207]In step S401, a terminal apparatus 10 performs processing for the delivery of
recycled resins. For example, by reading delivery forms attached to the packages
or the like of delivered recycled resins, the terminal apparatus 10 acquires
information on the delivery amount of the recycled resins together with identification
information (for example, lot information) on the recycled resins. For example, by
reading delivery forms attached to the packages or the like of delivered recycled
resins, the terminal apparatus 10 acquires information on the delivery amount of the
recycled resins together with identification information on the recycled resins (for
example, lot information on the recycled resins). The terminal apparatus 10 may
include a reading device such as an image sensor and a signal sensor and acquire
the information on the delivery amount and the identification information on the
recycled resins from the delivery forms with the reading device. The reading of the
reading device may be automatically performed or may be performed according to
user operation. The terminal apparatus 10 transmits the acquired information on
the delivery amount and the identification information on the recycled resins to the
storage 190. The acquired information on the delivery amount is used in the

authentication processing of the blockchain network 20 that will be described later.
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[0208]In step S402, the storage 190 stores the information on the delivery amount
and the identification information on the recycled resins received from the terminal

apparatus 10 in association with each other.

[0209]In step 403, the manufacturing apparatus 30 measures the amount of the
recycled resins put into the manufacturing apparatus 30 as a use amount by a
weighing sensor and transmits the information on the use amount to the storage 190.
Further, the manufacturing apparatus 30 measures the amount of resin products
manufactured by the manufacturing apparatus 30 as a manufacturing amount by a
weighing sensor and transmits information on the manufacturing amount to the

storage 190.

[0210]In step S404, the storage 190 stores the information on the use amount and

the manufacturing amount received from the manufacturing apparatus 30.

[0211]In step S405, the terminal apparatus 10 performs processing for the shipment
of the resin products. For example, by reading shipment forms attached to the
packages or the like of the resin products manufactured by the manufacturing
apparatus 30 and shipped, the terminal apparatus 10 acquires the information on the
shipment amount of the resin products together with identification information on the
resin products (for example, lot information on the resin products). For example, by
reading shipment forms attached to the packages or the like of the shipped resin
products, the terminal apparatus 10 acquires information on the shipment amount of
the resin products together with identification information on the resin products. As
described above, the terminal apparatus 10 may include a reading device such as an
image sensor and a signal sensor and acquire the information on the shipment
amount and the identification information on the resin products from the delivery

forms. The reading of the reading device may be automatically performed or may
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be performed according to user operation. The terminal apparatus 10 transmits the
acquired information on the shipment amount and the identification information on
the resin products to the storage 190. The acquired information on the shipment
amount is used in the authentication processing of the blockchain network 20 that

will be described later

[0212]In step S406, the storage 190 specifies information including the information
on the shipment amount and the identification information on the resin products as
product-relating amount data on the basis of the information received from the
terminal apparatus 10. The storage 190 stores the received information on the
shipment amount and the identification information on the resin products in
association with each other. Further, the storage 190 stores the identification
information on the recycled resins used in the manufacturing of the resin products in
association with the identification information on the resin products. The
specification of the recycled resins used in the manufacturing of the resin products is
performed by an arbitrary method. For example, in the shipment processing of step
S405, the corresponding relationship between the identification information on the
resin products and the identification information on the recycled resins may be
specified on the basis of information acquired from the shipment forms, and

information on the corresponding relationship may be transmitted to the storage 190.

[0213]In step S407, the storage 190 transmits information necessary for the
authentication of the resin products to the terminal apparatus 10 as the product-
relating amount data. The information necessary for the authentication of the resin
products includes, for example, information used in the determination of
authentication conditions as to whether the resin products are authenticated as
recycled products. The product-relating amount data transmitted in step S407
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includes, for example, information on the use amount of the recycled resins and the
manufacturing amount of the resin products stored in the storage 190 and the

identification information on the resin products.

[0214]In step S408, the terminal apparatus 10 generates authentication target data
on the basis of the product-relating amount data received from the storage 190.

The authentication target data is data relating to the resin products that is a target for
which a determination is made as to whether the resin products are recycled
products. The authentication target data includes, for example, the identification
information on the resin products and information (for example, the information on
the delivery amount, the use amount, and the shipment amount) for determining

whether the resin products satisfy the authentication conditions.

[0215]In step S409, the terminal apparatus 10 transmits the authentication target
data generated in step S408 to the blockchain network 20. The transmission is

performed according to, for example, user operation on the terminal apparatus 10.

[0216]In step S410, the blockchain network 20 performs authentication processing
on the basis of the authentication target data. The authentication processing is
performed by the node apparatuses 200 included in the blockchain network 20. For

example, the authentication processing is performed as follows.

[0217] Among the plurality of node apparatuses 200, a node apparatus 200a
acquires information (for example, information on the delivery amount of recycled
resins, the use amount of the recycled resins, and the shipment amount of the resin
products) included in authentication data received from the terminal apparatus 10.
By determining whether target resin products satisfy prescribed authentication
conditions on the basis of the acquired information, the node apparatus 200a

performs authentication processing for the target resin products. On the premise
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that the resin products satisfy the authentication conditions, the node apparatus
200a transmits target data to another node apparatus 200 in order to share the data
(target data) showing that the resin products satisfy the authentication conditions
with the other node apparatus 200. Since consensus building processing to share

the target data has been described above, its description will be omitted here.

[0218]In step 411, the blockchain network 20 transmits the result of the
authentication processing in step S410 to the terminal apparatus 10. The result of
the authentication processing includes information showing whether the target resin

products satisfy the authentication conditions.

[0219]In step S412, the terminal apparatus 10 receives the result of the
authentication processing transmitted from the blockchain network 20 (that is, the

node apparatuses 200).

[0220]In step S413, the terminal apparatus 10 outputs the received result of the
authentication processing. The output of the result of the authentication processing
includes, for example, the output of display to a display device 111 or the output of

transmission to an external device.

[0221] The result of the authentication processing or data showing that the resin
products satisfy the authentication conditions may be issued as a token, may be
output as a hash value, or may be output as an image (badge) showing that the resin
products are authenticated. Further, the result of the authentication processing or
the data showing that the resin products satisfy the authentication conditions may be
printed and output as an authentication mark or the like on documents relating to the
resin products such as the delivery notes, the forms, and the labels of the resin
products to enable the understanding of the result of the authentication processing.

Further, the result of the authentication processing or the data showing that the resin
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products satisfy the authentication conditions may be electronically output to an
RFID tag, an e-mail, a code image (for example, a barcode), or the like to enable the

understanding of the result of the authentication processing.

[0222] According to the processing shown in Fig. 15 as described above, the system
including the terminal apparatus 10 functions as an authentication application
system. Specifically, the terminal apparatus 10 acquires, as information on the
receiving amount of recycled resins in the manufacturing entity of resin products,
information on the delivery amount of the recycled resins (S401) and information on
the use amount of the recycled resins (S408). The terminal apparatus 10 acquires,
as information on the sending amount of the resin products using the recycled resins
in the above manufacturing entity (company), information on the shipment amount of
the resin products (S405). The terminal apparatus 10 acquires, as information on
the sending amount of the resin products using the recycled resins in a
manufacturing entity (for example, the manufacturing apparatus 30) different from
the above manufacturing entity, information on the manufacturing amount of the
resin products (S407). The terminal apparatus 10 transmits authentication target
data including the above sending amount and the above receiving amount to the
blockchain network 20 (S409). The terminal apparatus 10 receives an
authentication result showing whether authentication conditions based on the
information on the sending amount and the receiving amount are satisfied from the

blockchain network 20 (S412).
[0223] <Modified Examples>

A program for implementing the information processing system 1 or 2 in the
present embodiment or the apparatuses included in the system can be installed or

loaded into a computer via various recording media such as an optical disk, a
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magnetic disk, and a semiconductor memory or by being downloaded via a

communication network or the like.

[0224] Further, an example of a case in which resin products are manufactured by
one manufacturing apparatus is described above in the present embodiment.
However, the information processing system 2 may include a plurality of
manufacturing apparatuses 30, and resin products may be manufactured by the

plurality of manufacturing apparatuses 30.

[0225] A receiving amount and a sending amount in a case in which resin products
are manufactured by a plurality of manufacturing apparatuses 30 will be described
with reference to Fig. 16. Fig. 16 shows an example of a manufacturing process in
a case in which raw materials X1, X2, Y1, Y2, and Z1 are put and resin products Z

are manufactured by manufacturing apparatuses 30a, 30b, and 30c.

[0226] At least a part of the raw materials X1, X2, Y1, Y2, and Z1 includes recycled
resins. A part of the raw materials X1, X2, Y1, Y2, and Z1 may include virgin resins
or additives. In the example shown in Fig. 16, the putting amount of the recycled
resins included in the raw materials X1, X2, Y1, Y2, and Z1 put into the
manufacturing apparatuses 30a, 30b, and 30c is the use amount of the recycled
resins for manufacturing the resin products Z. The use amount of the recycled
resins is calculated on the basis of the use amounts of the respective raw materials
and the contents of the recycled resins in the respective raw materials. The amount
of the resin products Z manufactured by the manufacturing apparatus 30c is the
manufacturing amount of the resin products. That is, in this example, the total
amount of the recycled resins of the raw materials put into the respective

manufacturing apparatuses is specified as the use amount of the recycled resins,
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and the amount of the totally-manufactured resin products is specified as the

manufacturing amount in the manufacturing process of the resin products.

[0227]In the example shown in Fig. 16, the raw materials X1 and X2 are put into the
manufacturing apparatus 30a to produce resins X'. Next, the resins X’ and the raw
materials Y1 an Y2 are put into the manufacturing apparatus 30b to produce resins
Y’. Then, the resins Y’ and the raw material Z1 are put into the manufacturing
apparatus 30c to produce resins Z. In this example, the raw materials X1 and X2
may be resins, the raw materials Y1 and Y2 may be additives, and the raw material
Z1 may be resins. In this case, laminated bodies in which the raw material Z1
showing resins are laminated on the resins Y’ obtained by adding the raw materials

Y1 and Y2 to the resins X’ may be manufactured.

[0228] An example of the authentication of recycled products in a case in which the
processing or the like of recycled resins is performed to manufacture resin products
is described in the present embodiment. However, the processing in the present
disclosure may also be applied to the authentication of recycled products in the

manufacturing of chemical recycled products.

For example, a recycling ratio is assumed to be 100% when 100% of recycled
naphtha converted into oil from a waste plastic material in chemical recycling is
used. For example, a recycling ratio is assumed to be 10% when 10% of recycled
naphtha and 90% of petroleum naphtha are used. Further, monomers obtained by
opening polymerization from a raw material of 100% of recycled naphtha or 100% of
a waste recycled material are assumed to be monomers having a recycling ratio of
100%. Note that resins polymerized from monomers having a recycling ratio of

100% are assumed to be recycled resins having a recycling ratio of 100%. Note
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that when a yield during polymerization is not 100%, for example, when a yield is 60

to 70%, a loss of 30 to 40% is handled as a waste.

[0229] The present invention is not limited to the above embodiments but can be
carried out in various forms without departing from its gist. The above
embodiments are only given for illustration in every respect and should not be

construed in a limited way.
Reference Signs List

[0230]

1 Information processing system
10 Terminal apparatus

20 Blockchain network

200 Node apparatus

N Network
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What is claimed is:

1. An authentication method for a recycled product performed by a computer

system, the authentication method comprising:

a first acquisition step of acquiring information on a receiving amount of a

recycled resin in a manufacturing entity of a resin product;

a second acquisition step of acquiring information on a sending amount of a
resin product using the recycled resin in the manufacturing entity or a different

manufacturing entity; and

an authentication step of giving authentication to the resin product when an
authentication condition based on the information on the sending amount and the

receiving amount is satisfied.

2. The authentication method according to claim 1, wherein

the authentication condition includes a condition that the sending amount

does not exceed the receiving amount.

3. The authentication method according to claim 1 or 2, comprising:

a third acquisition step of acquiring information on a recycling ratio about the

resin product, wherein
the authentication condition includes a condition that

relational expression (A1): the receiving amount = the sending amount x the

recycling ratio

is satisfied.
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4, The authentication method according to claim 1 or 2, wherein

the receiving amount includes a delivery amount of the recycled resin in a
manufacturing company of the resin product, and the sending amount includes a

shipment amount of the resin product using the recycled resin.

5. The authentication method according to claim 4, wherein

the authentication condition includes a condition that the delivery amount

does not exceed the shipment amount.

6. The authentication method according to claim 4 or 5, wherein

the receiving amount further includes a use amount of a recycled resin used

in processing of the recycled resin, and

the authentication condition includes a condition that the use amount does not

exceed the delivery amount.

7. The authentication method according to claim 6, wherein

in the first acquisition step, information on a use amount of a recycled resin is
acquired as the receiving amount from a manufacturing apparatus that processes

the recycled resin to obtain a resin product.

8. The authentication method according to claim 6 or 7, wherein
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the sending amount further includes a manufacturing amount of a processed

resin product, and

the authentication condition includes a condition that the manufacturing

amount does not exceed the use amount.

9. The authentication method according to claim 8, wherein

in the second acquisition step, information on a manufacturing amount of a
resin product is acquired from a manufacturing apparatus that processes a recycled

resin to obtain the resin product.

10.  The authentication method according to claim 8 or 9, comprising:

a product stock amount acquisition step of acquiring information on a stock

amount after manufacturing about the resin product; and

a shipment amount acquisition step of acquiring a shipment amount of the

resin product, wherein

the authentication condition further includes a condition that a sum total of the
stock amount after manufacturing and the shipment amount does not exceed the

manufacturing amount.

11.  The authentication method according to any one of claims 6 to 10, further

comprising:
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a raw material stock amount acquisition step of acquiring information on a raw
material stock amount that is a stock amount of a recycled resin in a manufacturing

entity of the resin product, wherein

the authentication condition further includes a condition that a sum total of the
use amount and the raw material stock amount does not exceed the delivery

amount.

12.  The authentication method according to any one of claims 4 to 11,

comprising:

a third acquisition step of acquiring information on a recycling ratio about the

resin product, wherein
the authentication condition includes a condition that

relational expression (A2): the delivery amount = the shipment amount x the

recycling ratio

is satisfied.

13.  The authentication method according to any one of claims 4 to 12,

comprising:
a fourth acquisition step of acquiring information on a stock amount after
manufacturing about the resin product, wherein

the authentication condition includes a condition that

relational expression (A3): the delivery amount = the shipment amount + the

stock amount after manufacturing
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is satisfied.

14.  The authentication method according to any one of claims 4 to 13,

comprising:

a third acquisition step of acquiring information on a recycling ratio about the

resin product; and

a fourth acquisition step of acquiring information on a stock amount after

processing about the resin product, wherein
the authentication condition includes a condition that

relational expression (A3-1): the delivery amount = (the shipment amount +

the stock amount after manufacturing) x the recycling ratio

is satisfied.

15.  The authentication method according to any one of claims 4 to 14,

comprising:

a fifth acquisition step of acquiring information on a discard amount about the

resin product, wherein
the authentication condition includes a condition that

relational expression (A4): the delivery amount = the shipment amount + the

discard amount

is satisfied.
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16.  The authentication method according to any one of claims 4 to 15,

comprising:

a third acquisition step of acquiring information on a recycling ratio about the

resin product; and

a fifth acquisition step of acquiring information on a discard amount about the

resin product, wherein
the authentication condition includes a condition that

relational expression (A4-1): the delivery amount = (the shipment amount +

the discard amount) x the recycling ratio

is satisfied.

17.  The authentication method according to any one of claims 4 to 16,

comprising:

a sixth acquisition step of acquiring information on a transfer amount of the

recycled resin transferred from a first company to a second company, wherein

the receiving amount is a delivery amount of the recycled resin delivered from

the first company to the second company, and

the authentication condition includes a condition that the delivery amount of
the recycled resin delivered from the first company to the second company does not

exceed the transfer amount.

18.  The authentication method according to any one of claims 4 to 17, wherein
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the delivery amount is an accumulated delivery amount of the recycled resin
associated with same identification information for identifying the recycled resin of a

prescribed unit.

19.  The authentication method according to any one of claims 4 to 18, wherein

the shipment amount is an accumulated shipment amount of the resin product
associated with same identification information for identifying the recycled resin of a

prescribed unit.

20. The authentication method according to claim 17, wherein

the transfer amount is an accumulated transfer amount of the recycled resin
associated with same identification information for identifying the recycled resin of a

prescribed unit.

21.  The authentication method according to any one of claims 1 to 20, wherein

acquisition of the information includes acquiring the information from a

terminal apparatus communicable with the computer system.

22.  The authentication method according to any one of claims 1 to 21, wherein

the receiving amount is a use amount of the recycled resin that is used, and
the sending amount is a manufacturing amount of a resin product using the recycled

resin.
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23. The authentication method according to claim 22, wherein

the authentication condition includes a condition that the use amount does not

exceed the manufacturing amount.

24.  The authentication method according to claim 22 or 23, comprising:

a third acquisition step of acquiring information on a recycling ratio about the

resin product, wherein
the authentication condition includes a condition that

relational expression (B1): the use amount = the manufacturing amount x the

recycling ratio

is satisfied.

25.  The authentication method according to any one of claims 22 to 24,

comprising:

a fifth acquisition step of acquiring information on a discard amount about the

resin product, wherein
the authentication condition includes a condition that

relational expression (B2): the use amount = the manufacturing amount + the

discard amount

is satisfied.
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26. The authentication method according to any one of claims 22 to 25,

comprising:

a third acquisition step of acquiring information on a recycling ratio about the

resin product; and

a fifth acquisition step of acquiring information on a discard amount about the

resin product, wherein
the authentication condition includes a condition that

relational expression (B2-1): the use amount = (the manufacturing amount +

the discard amount) x the recycling ratio

is satisfied.

27.  The authentication method according to any one of claims 22 to 26,

comprising:

a sixth acquisition step of acquiring information on a transfer amount of the

recycled resin transferred from the first company to the second company, wherein

the receiving amount is a use amount of the recycled resin that is delivered

from the first company to the second company and used, and

the authentication condition includes a condition that the use amount of the
recycled resin delivered from the first company to the second company does not

exceed the transfer amount.

28.  The authentication method according to any one of claims 22 to 27, wherein
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the use amount is an accumulated use amount of the recycled resin
associated with same identification information for identifying the recycled resin of a

prescribed unit.

29.  The authentication method according to claim 28, wherein

the manufacturing amount is an accumulated manufacturing amount of the

resin product associated with the same identification information.

30. The authentication method according to claim 27, wherein

the transfer amount is an accumulated transfer amount of the recycled resin
associated with same identification information for identifying the recycled resin of a

prescribed unit.

31.  The authentication method according to any one of claims 22 to 30, wherein

acquisition of the information includes acquiring the information from a

terminal apparatus communicable with the computer system.

32.  The authentication method according to any one of claims 1 to 31, wherein
the computer system includes a plurality of node apparatuses, and
each of the plurality of node apparatuses includes
performing, with a control unit, consensus building processing to share the

information with another of the node apparatuses, and

107



storing, in a storage unit, the information for which a consensus has been built

by the consensus building processing.

33. The authentication method according to claim 32, wherein

the acquisition of the information includes acquiring the information from the

storage unit of at least a part of the plurality of node apparatuses.

34. The authentication method according to claim 32 or 33, wherein
at least the part of the plurality of node apparatuses includes

performing, with the control unit, the consensus building processing on
authentication information showing that the resin product authenticated as a recycled

product is the recycled product, and

storing, in the storage unit, the authentication information having been

subjected to the consensus building processing.

35.  The authentication method according to any one of claims 1 to 34, wherein

the computer system includes a blockchain network.

36.  An authentication system including a processor, wherein
the processor is configured to perform:

a first acquisition step of acquiring information on a receiving amount of a

recycled resin in a manufacturing entity of a resin product;
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a second acquisition step of acquiring information on a sending amount of a
resin product using the recycled resin in the manufacturing entity or a different

manufacturing entity; and

an authentication step of giving authentication to the resin product when an
authentication condition based on the information on the sending amount and the

receiving amount is satisfied.

37.  The authentication system according to claim 36, wherein

the authentication system further includes a manufacturing apparatus that

processes a recycled resin to obtain a resin product, and
the processor is configured to perform, as the first acquisition step,

a delivery amount acquisition step of acquiring information on a delivery

amount of a recycled resin in a manufacturing company of the resin product, and

a use amount acquisition step of acquiring information on a use amount of a

recycled resin used in the processing from the manufacturing apparatus,
perform, as the second acquisition step,

a shipment amount acquisition step of acquiring information on a shipment

amount of the resin product in a manufacturing company of the resin product, and

perform, as the authentication step,

an authentication step of determining, on a basis of the information on the
delivery amount, the use amount, and the shipment amount, that the resin product

satisfies an authentication condition when the authentication condition including a
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condition that the use amount does not exceed the delivery amount and the

shipment amount does not exceed the delivery amount is satisfied.

38.  The authentication system according to claim 37, wherein
the processor is configured to

perform a raw material stock amount acquisition step of acquiring a raw
material stock amount that is a stock amount of a recycled resin in a manufacturing

entity of the resin product, and

the authentication condition further includes a condition that a sum total of the
use amount and the raw material stock amount does not exceed the delivery

amount.

39.  The authentication system according to claim 37 or 38, wherein
the processor is configured to perform

a manufacturing amount acquisition step of acquiring a manufacturing amount

of a resin product in a manufacturing entity of the resin product,

a product stock amount acquisition step of acquiring a stock amount after
manufacturing that is a stock amount of a resin product in a manufacturing entity of

the resin product, and

a shipment amount acquisition step of acquiring a shipment amount of the

resin product, and
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the authentication condition further includes a condition that a sum total of the
stock amount after manufacturing and the shipment amount does not exceed the

manufacturing amount.

40. The authentication system according to any one of claims 37 to 39, further

comprising:

a sharing step of transmitting, on a premise that the authentication condition is
satisfied, target data from a first node apparatus among a plurality of node
apparatuses to another of the node apparatuses to share the target data showing

that the resin product satisfies the authentication condition.

41.  The authentication system according to any one of claims 37 to 40, further

comprising:
a plurality of node apparatuses, wherein

a processor of a first node apparatus among the plurality of node apparatuses

is configured to perform
the delivery amount acquisition step,
the use amount acquisition step,
the shipment amount acquisition step,
the authentication step, and

a sharing step of transmitting, on a premise that the resin product is

determined to satisfy the authentication condition, target data to the other node
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apparatus to share the target data showing that the resin product satisfies the

authentication condition with the other node apparatus.

42.  The authentication system according to any one of claims 37 to 41, wherein

the manufacturing apparatus includes a weighing unit provided to be able to

weigh the use amount of the recycled resin, and

in the use amount acquisition step, the use amount is acquired on a basis of a

weighing result by the weighing unit.

43. The authentication system according to any one of claims 37 to 42,

comprising:
a first reading device that reads a delivery form of the recycled resin, wherein

in the delivery amount acquisition step, information on the delivery amount

based on a reading result of the delivery form by the first reading device is acquired.

44.  The authentication system according to any one of claims 37 to 43,

comprising:

a second reading device that reads a shipment form of a shipment amount of

the resin product, wherein

in the shipment amount acquisition step, information on the shipment amount
based on a reading result of the shipment form by the second reading device is

acquired.
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45.  An authentication application system including a processor, wherein the

processor is configured to perform:

a first acquisition step of acquiring information on a receiving amount of a

recycled resin in a manufacturing entity of a resin product;

a second acquisition step of acquiring information on a sending amount of a
resin product using the recycled resin in the manufacturing entity or a different

manufacturing entity;

an authentication application step of transmitting authentication target data

including the sending amount and the receiving amount; and

a receiving step of receiving an authentication result showing whether an
authentication condition based on the information on the sending amount and the

receiving amount is satisfied.

46. The authentication application system according to claim 45, wherein

the authentication application system further includes a manufacturing

apparatus that processes a recycled resin to obtain a resin product, and
the processor is configured to perform, as the first acquisition step,

a delivery amount acquisition step of acquiring information on a delivery

amount of a recycled resin in a manufacturing company of the resin product, and

a use amount acquisition step of acquiring information on a use amount of a

recycled resin used in the processing from the manufacturing apparatus, and

perform, as the second acquisition step,
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a shipment amount acquisition step of acquiring information on a shipment

amount of the resin product in a manufacturing company of the resin product.

47.  The authentication application system according to claim 46, wherein

the manufacturing apparatus includes a weighing unit provided to be able to
weigh the use amount of the recycled resin, and

in the use amount acquisition step,

the use amount is acquired on a basis of a weighing result by the weighing

unit.

48. The authentication application system according to any one of claims 46 and

47, comprising:
a first reading device that reads a delivery form of the recycled resin, and

in the delivery amount acquisition step, information on the delivery amount

based on a reading result of the delivery form by the first reading device is acquired.

49.  The authentication application system according to any one of claims 46 to

48, comprising:

a second reading device that reads a shipment form of a shipment amount of

the resin product, wherein

in the shipment amount acquisition step, information on the shipment amount
based on a reading result of the shipment form by the second reading device is

acquired.
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50. A program for causing a computer system to perform:

a first acquisition step of acquiring information on a receiving amount of a

recycled resin in a manufacturing entity of a resin product;

a second acquisition step of acquiring information on a sending amount of a

resin product using the recycled resin in the manufacturing entity; and

an authentication step of giving authentication to the resin product when an
authentication condition based on the information on the sending amount and the

receiving amount is satisfied.

51.  An authentication method for a recycled product performed by a computer

system, the authentication method comprising:

acquiring supply information showing information on a supply chain of a resin

product;

determining whether a recycled resin is used in the resin product on a basis of

the supply information; and

giving authentication to the resin product when an authentication condition

including a condition that the recycled resin is used is satisfied.

52.  The authentication method according to any one of claims 1 to 35, further

comprising:

acquiring supply information showing information on a supply chain of a resin

product;

115



determining whether a recycled resin is used in the resin product on a basis of

the supply information; and

giving authentication to the resin product when an authentication condition

including a condition that the recycled resin is used is satisfied.

53. The authentication method according to claim 51 or 52, wherein

the determination includes determining whether authentication by a third party
organization on a raw material resin of the resin product is obtained on a basis of the

supply information, and

the authentication condition includes a condition that authentication by a third
party organization on at least one raw material resin in the supply chain of the resin

product is obtained.

54.  The authentication method according to claim 53, wherein

the authentication condition includes a condition that the authentication by the
third party organization is obtained in a recycled resin manufactured from a collected

used resin product.

55.  The authentication method according to any one of claims 51 to 54, wherein

the supply information is information on a supply chain of a resin product
using the recycled resin associated with same identification information for

identifying the recycled resin of a prescribed unit.
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56. The authentication method according to any one of claims 51 to 55, wherein
the computer system includes a plurality of node apparatuses, and
each of the plurality of node apparatuses includes

performing, with a control unit, consensus building processing to share the

supply information with another of the node apparatuses, and

storing, in a storage unit, the supply information for which a consensus has

been built by the consensus building processing.

57.  The authentication method according to claim 56, wherein

the acquisition of the supply information includes acquiring the supply
information from the storage unit of at least a part of the plurality of node

apparatuses.

58.  The authentication method according to claim 56 or 57, wherein
at least the part of the plurality of node apparatuses includes

performing, with the control unit, the consensus building processing on

authentication information for the resin product, and

storing, in the storage unit, the authentication information having been

subjected to the consensus building processing.

59.  The authentication method according to any one of claims 51 to 58, wherein
the acquisition of the supply information includes acquiring the supply

information from a terminal apparatus communicable with the computer system.
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60. An authentication system including a processor, wherein
the processor is configured to perform:

acquiring supply information showing information on a supply chain of a resin

product;

determining whether a recycled resin is used in the resin product on a basis of

the supply information; and

giving authentication to the resin product when an authentication condition

including a condition that the recycled resin is used is satisfied.

61. The authentication system according to any one of claims 36 to 44, wherein
the authentication system is configured to further perform:

acquiring supply information showing information on a supply chain of a resin

product;

determining whether a recycled resin is used in the resin product on a basis of

the supply information; and

giving authentication to the resin product when an authentication condition

including a condition that the recycled resin is used is satisfied.

62. A program for causing a computer system to perform:

acquiring supply information showing information on a supply chain of a resin

product;
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determining whether a recycled resin is used in the resin product on a basis of

the supply information; and

authenticating the resin product as a recycled product when a recycled resin

is determined to be used.

63. A determination method that is performed by a computer system and relates
to a transaction of at least a resin product or a resin including a recycled resin in a
supply chain in which a plurality of companies participate, the determination method

comprising:

receiving, from a first company via a first terminal apparatus, shipment
information including at least a part of identification information on the resin shipped
by the first company, shipment destination information on the resin, shipment

amount information on the resin, and shipment timing information on the resin;

receiving, from a second company via a second terminal apparatus, delivery

information on the resin delivered to the second company; and

making a transaction determination that is a determination as to validity of the

transaction on a basis of the shipment information and the delivery information.

64. The determination method according to claim 63, wherein

the transaction determination includes a determination as to whether the

shipment information and the delivery information match to each other.

65. The determination method according to claim 63 or 64, wherein
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the delivery information includes approval information showing whether the

shipment information is approved, and

the transaction determination includes determining validity of shipment of the
resin on a basis of the approval information corresponding to the delivery

information.

66. The determination method according to any one of claims 63 to 65, wherein

the transaction determination includes making a determination as to validity of
a plurality of transactions accompanied by circulation of the resin occurring between

the first company and the second company in the supply chain.

67. The determination method according to any one of claims 63 to 66, wherein
the computer system includes a plurality of node apparatuses, and
each of the plurality of node apparatuses includes

performing, with a control unit, consensus building processing to share the
shipment information and the delivery information with another of the node

apparatuses, and

storing, in a storage unit, the shipment information and the delivery
information for which a consensus has been built by the consensus building

processing.

68. The determination method according to any one of claims 63 to 67, wherein

the computer system includes a plurality of node apparatuses, and
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each of the plurality of node apparatuses includes

performing, with the control unit, consensus building processing to share
transaction validity information showing a result of the transaction determination with

another of the node apparatuses, and

storing, in the storage unit, the transaction validity information for which a

consensus has been built by the consensus building processing.

69. A determination system including a processor for performing a determination
method that relates to a transaction of at least a resin product or a resin including a

recycled resin in a supply chain in which a plurality of companies participate, wherein
the determination system is configured to perform:

receiving, from a first company via a first terminal apparatus, shipment
information including at least a part of identification information on the resin shipped
by the first company, shipment destination information on the resin, shipment

amount information on the resin, and shipment timing information on the resin;

receiving, from a second company via a second terminal apparatus, delivery

information on the resin delivered to the second company; and

making a transaction determination that is a determination as to validity of the

transaction on a basis of the shipment information and the delivery information.

70. A program for causing a computer to perform, in order to perform a

determination method that relates to a transaction of at least a resin product or a
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resin including a recycled resin in a supply chain in which a plurality of companies

participate:

receiving, from a first company via a first terminal apparatus, shipment
information including at least a part of identification information on the resin shipped
by the first company, shipment destination information on the resin, shipment

amount information on the resin, and shipment timing information on the resin;

receiving, from a second company via a second terminal apparatus, delivery

information on the resin delivered to the second company; and

making a transaction determination that is a determination as to validity of the

transaction on a basis of the shipment information and the delivery information.
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