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MANAGEMENT DEVICE, MANAGEMENT METHOD, AND MANAGEMENT

SYSTEM

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present disclosure relates to a management device, a management
method, and a management system.
2. Description of Related Art

[0002] With growing awareness of environmental issues, there is growing interest
in an emission amount of carbon dioxide emitted for manufacturing products that are
distributed on the market. An upstream company in a supply chain may be requested by a
downstream company to which products are supplied to disclose the emission amount of
carbon dioxide emitted for manufacturing the products. The upstream company calculates
the emission amount of carbon dioxide emitted for manufacturing the products and discloses
the emission amount of carbon dioxide to the downstream company. For example, Japanese
Unexamined Patent Application Publication No. 2016-126372 (JP 2016-126372 A) discloses
a method of calculating an emission amount of carbon dioxide in a transportation process of

products (including materials and components).

SUMMARY OF THE INVENTION

[0003] Here, the emission amount of carbon dioxide may differ for each supply
unit. Therefore, in JP 2016-126372 A, a downstream company needs to request an upstream
company to disclose information on the emission amount of carbon dioxide of supplied
products each time the products are supplied. The request for disclosure of the information
on the emission amount of carbon dioxide to the upstream company is made, for example,
by manually inputting a delivery number into a system or making a phone call, and a
relatively large amount of man-hours are required. Therefore, it is desirable to suppress an
increase in man-hours in the downstream company.

[0004] The present disclosure provides a management device, a management

method, and a management system capable of suppressing an increase in man-hours in a
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downstream company.

[0005] A first aspect of the present disclosure relates to a management device
configured to manage a product to be delivered from a first company to a second company
provided downstream of the first company. The management device is provided in the first
company. The management device includes a communication unit and a processor. The
communication unit is configured to acquire position information of a transport vehicle when
the product is transported to the second company by the transport vehicle. The processor is
configured to perform control to notify the second company of information including an
amount of carbon dioxide emitted by manufacturing the product, in a case where detection
is made that the transport vehicle has entered premises of the second company based on the
acquired position information.

[0006] In the management device according to the first aspect of the present
disclosure, as described above, in a case where the first company provided upstream detects
that the transport vehicle has entered the premises of the second company provided
downstream, the second company is notified of the information including the amount of
carbon dioxide. With this, the second company does not need to request the first company
to disclose information on an emission amount of carbon dioxide of supplied products each
time the products are supplied. As a result, an increase in man-hours at the second company
(downstream company) can be suppressed.

[0007] In the management device according to the first aspect, the communication
unit may be configured to acquire the position information based on global positioning
system information of the transport vehicle. With this configuration, the position
information of the transport vehicle can be easily acquired based on the global positioning
system information.

[0008] In the management device according to the first aspect, the processor may
be configured to perform control to notify the second company of the information including
the amount of carbon dioxide together with delivery information including information
regarding delivery of the product. With this configuration, the second company to which the
product is delivered can perform management by easily linking the product and the amount
of carbon dioxide corresponding to the product.

[0009] In the management device according to the first aspect, a basic product

constituting the product may be supplied to the first company from a third company provided
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upstream of the first company. The processor may be configured to perform control to notify
the second company of information based on the amount of carbon dioxide emitted by
manufacturing the product at the first company and an amount of carbon dioxide emitted by
manufacturing the basic product at the third company. With this configuration, the second
company also does not need to request disclosure of information on the amount of carbon
dioxide emitted by the third company in addition to the amount of carbon dioxide emitted
by manufacturing the product at the first company. As a result, an increase in man-hours at
the second company (downstream company) can be further suppressed.

[0010] A second aspect of the present disclosure relates to a management method
of managing a product to be delivered from a first company to a second company provided
downstream of the first company. The management method includes acquiring position
information of a transport vehicle when the product is transported to the second company by
the transport vehicle, detecting that the transport vehicle has entered premises of the second
company based on the acquired position information, and notifying the second company of
information including an amount of carbon dioxide emitted by manufacturing the product,
in a case where detection is made that the transport vehicle has entered the premises of the
second company.

[0011] In the management method according to the second aspect of the present
disclosure, as described above, in a case where the first company detects that the transport
vehicle has entered the premises of the second company, the second company is notified of
the information including the amount of carbon dioxide. As a result, it is possible to provide
a management method capable of suppressing an increase in man-hours in the second
company (downstream company).

[0012] A third aspect of the present disclosure relates to a management system.
The management system includes a first management device and a second management
device. The first management device is provided in a first company. The second
management device is provided in a second company to which a product is delivered from
the first company. The second company is provided downstream of the first company. The
first management device includes a communication unit and a processor. The
communication unit is configured to acquire position information of a transport vehicle when
the product is transported to the second company by the transport vehicle. The processor is

configured to perform control to notify the second company of information including an
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amount of carbon dioxide emitted by manufacturing the product, in a case where detection
is made that the transport vehicle has entered premises of the second company based on the
acquired position information. The second management device performs management by
linking the product and the amount of carbon dioxide with each other based on the
information including the amount of carbon dioxide provided through notification.

[0013] In the management system according to the third aspect of the present
disclosure, as described above, in a case where the first company detects that the transport
vehicle has entered the premises of the second company, the second company is notified of
the information including the amount of carbon dioxide. As a result, it is possible to provide
a management system capable of suppressing an increase in man-hours in the second
company (downstream company).

[0014] According to the present disclosure, it is possible to suppress an increase in

man-hours in the downstream company.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015]  Features, advantages, and technical and industrial significance of exemplary
embodiments of the invention will be described below with reference to the accompanying
drawings, in which like signs denote like elements, and wherein:

FIG. 1 is a diagram showing a configuration of a management system according to one
embodiment;

FIG. 2 is a diagram showing a packing box packed with a product according to a first
embodiment;

FIG. 3 is a sequence diagram of the management system according to the first
embodiment;

FIG. 4 is a diagram showing a management table managed in a company provided
downstream; and

FIG. 5 is a diagram showing a configuration of a management system according to a

modification example of the first embodiment.

DETAILED DESCRIPTION OF EMBODIMENTS
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[0016] Hereinafter, an embodiment of the present disclosure will be described in
detail with reference to the drawings. In the drawings, the same or corresponding parts are
denoted by the same reference numerals, and the description thereof will not be repeated.

[0017]  FIG. 1 is a diagram showing a configuration of a management system 1
according to the present embodiment. The management system 1 includes a management
device 100 provided in a company 101, a management device 200 provided in a company
201, a management device 300 provided in a company 301, and a server 400 provided in a
transport company 401. The company 101 and the company 201 are examples of a “second
company” and a “first company” of the present disclosure, respectively. The company 301
is an example of a “third company” of the present disclosure. The management device 100
is an example of a “second management device” of the present disclosure. The management
device 200 is an example of a “management device” and a “first management device” of the
present disclosure.

[0018] The company 101 is provided downstream of the company 201.
Specifically, a product 202 is delivered from the company 201 to the company 101. In
addition, the company 201 is provided downstream of the company 301. Specifically, a
product 302 on which the product 202 is based is delivered from the company 301 to the
company 201. The product on which the product 202 is based also includes a component
that is combined with other components to constitute the product 202. In addition, a new
product 102 manufactured by the company 101 using the product 202 may be delivered to a
company provided downstream of the company 101. The product 302 is an example of a
“basic product” of the present disclosure.

[0019] In addition, the product 202 is manufactured by the company 201 and then
is transported to the company 101 by a transport vehicle 402. The transport vehicle 402 is a
vehicle managed by the transport company 401.

[0020] The transport vehicle 402 is equipped with a global positioning system
(GPS) 402a. The server 400 of the transport company 401 acquires a signal (GPS
information) from the GPS 402a. The transport company 401 notifies the management
device 200 (a communication unit 230) of position information of the transport vehicle 402
based on the GPS information acquired by the server 400.

[0021]  Further, the product 302 is manufactured by the company 301 and then is
transported to the company 201 by a transport vehicle 303.
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[0022] The management device 200 includes a processor 210, a storage unit 220,

and the communication unit 230. The processor 210 controls the communication unit 230.
The storage unit 220 stores a program to be executed by the processor 210 as well as
information (for example, maps, mathematical expressions, and various parameters) used in
the program.

[0023] The communication unit 230 communicates with each of the management
device 100, the server 400, and the management device 300. The communication unit 230
includes various communication I/Fs.

[0024]  The transport vehicle 402 transports a packing box 204 (see FIG. 2) packed
with a plurality of the products 202 to the company 101. A barcode 205 (see FIG. 2) is
attached to the packing box 204. The company 101 (management device 100) can acquire
delivery information by reading (scanning) the barcode 205. The delivery information
includes a delivery number, delivery date and time, information on a supplier company (in
this case, the company 201), information on the number of products 202 in the packing box
204, and the like.

[0025] Here, in the conventional system, a downstream company (the company
101) needs to request an upstream company (the company 201) to disclose information on
an emission amount of carbon dioxide of supplied products each time products are supplied,
in order to acquire the information. The request for disclosure of the information on the
emission amount of carbon dioxide to the upstream company is made, for example, by
manually inputting a delivery number into the system or making a phone call, and a relatively
large amount of man-hours are required. Therefore, it is desirable to suppress an increase in
man-hours in the downstream company.

[0026] In that respect, in the present embodiment, the processor 210 performs
control to notify the company 101 (management device 100) of information on an amount
of carbon dioxide emitted by manufacturing the product 202, in a case where detection is
made that the transport vehicle 402 has entered premises 101a of the company 101 based on
the position information of the transport vehicle 402 acquired by the communication unit
230. The transport vehicle 402 having entered the premises 101a means that the transport
vehicle 402 has passed through a gate of the company 101. Alternatively, in a case where
detection is made that cargo handling work for the product 202 has started in the company

101 or that the transport vehicle 402 has arrived at a cargo handling work area for the product
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202, detection may be made that the transport vehicle 402 has entered the premises 101a.

[0027] Specifically, the processor 210 provides notification of information of an
amount of carbon dioxide emitted by manufacturing the products 202 packed in the
transported packing box 204 (that is, an emission amount of carbon dioxide for each packing
box 204). The processor 210 performs the notification control through the communication
unit 230.

[0028] In addition, the processor 210 also notifies the company 101 (management
device 100) of information on an amount of carbon dioxide emitted when the transport
vehicle 402 transports the product 202, through the communication unit 230. The transport
company 401 may notify the company 101 of the emission amount of carbon dioxide during
transportation. Alternatively, the processor 210 may notify the company 101 by adding up
the emission amount of carbon dioxide when the product 202 is manufactured and the
emission amount of carbon dioxide when the product 202 is transported.

[0029] In addition, the processor 210 performs control to notify the company 101
of the information on the emission amount of carbon dioxide together with the delivery
information (delivery number, and the like) including information regarding the delivery of
the product 202. In other words, the processor 210 notifies the company 101 of the delivery
information and the information on the emission amount of carbon dioxide as a set through
the communication unit 230.

[0030] Further, the processor 210 also notifies the company 101 (management
device 100) of information on an amount of carbon dioxide emitted when the product 302 is
manufactured and information on an amount of carbon dioxide emitted when the product
302 is transported by the transport vehicle 303. The company 201 (management device 200)
acquires the information on each of the emission amounts of the product 302 from the
company 301, a transport company that manages the transport vehicle 303, or the like.

[0031] Then, the management device 100 calculates an emission amount of carbon
dioxide corresponding to one product 202 based on all the acquired information. Then, the
management device 100 performs management by linking the calculated emission amount
of carbon dioxide of one product 202 and the product 202 with each other. The emission
amount of carbon dioxide of one product 202 may be calculated by the management device
200 (processor 210).

Management Method of Product
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[0032] Next, a management method of the product 202 will be described with

reference to the sequence diagram of FIG. 3. A management method of the emission amount
of carbon dioxide of the product 202 will be described.

[0033]  First, in step S1, the company 301 (management device 300) transmits, to
the company 201, the information on the emission amount of carbon dioxide emitted by
manufacturing the product 302 on a manufacturing line of the company 301. In addition,
the company 301 (management device 300) transmits the information on the amount of
carbon dioxide emitted from the transport vehicle 303 to the company 201 when the product
302 is transported by the transport vehicle 303. The company 301 (management device 300)
may transmit, to the company 201, the total value of the amount of carbon dioxide emitted
during manufacturing and the amount of carbon dioxide emitted during transportation.
Alternatively, the amount of carbon dioxide emitted during transportation may be
transmitted to the company 201 from the company that manages the transport vehicle 303.

[0034] In step S2, the company 201 (management device 200) receives the
information on the emission amount of carbon dioxide transmitted in step S1. In a case
where a company upstream of the company 301 is further provided, the company 201
(management device 200) may also receive information on an amount of carbon dioxide
emitted by the upstream company and an amount of carbon dioxide emitted when a product
is transported from the upstream company to the company 301.

[0035] In step S3, the company 201 transports the products 202 to the company
101 using the transport vehicle 402. The products 202 are transported by being packed in
the packing box 204 (see FIG. 2). In the present embodiment, it is assumed that solely the
packing box 204 is transported by the transport vehicle 402.

[0036] In step S4, the management device 200 (processor 210) of the company 201
detects that the transport vehicle 402 has entered the premises 101a of the company 101
based on the position information of the transport vehicle 402 acquired from the transport
company 401. The transport company 401 acquires the position information of the transport
vehicle 402 based on the signal from the GPS 402a mounted on the transport vehicle 402.

[0037] In step S5, the company 201 (management device 200) aggregates
(calculates) the emission amounts of carbon dioxide of the products 202 of which delivery
to the company 101 has been detected in step S4. Specifically, the management device 200

calculates the amount of carbon dioxide emitted by manufacturing the products 202 based
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on an electricity consumption amount of the manufacturing line of the products 202. In
addition, the management device 200 also calculates the amount of carbon dioxide emitted
by transporting the products 202 based on a fuel consumption amount of the transport vehicle
402 and a fuel emission coefficient. The company 201 acquires information on the fuel
consumption amount of the transport vehicle 402, the fuel emission coefficient, and the like
from the transport company 401. In addition, the calculation method for the emission
amount of carbon dioxide is not limited to the example. The processing of step S5 may be
performed before step S4.

[0038] In step S6, the company 201 (management device 200) transmits, to the
management device 100 of the company 101, information on the amount of carbon dioxide
emitted by each of the manufacturing and the transportation of the products 202 aggregated
(calculated) in step S5. In addition, the management device 200 transmits, to the
management device 100, the information on the amount of carbon dioxide emitted by each
of the manufacturing and the transportation of the product 302 received in step S2. At this
time, the emission amount of carbon dioxide to be transmitted may be appropriately
calculated based on a ratio of the number of transported products 202 to the number of
manufactured products 202, or the like.

[0039]  Further, in step S6, the delivery information corresponding to the products
202 (packing box 204) is transmitted to the company 101 together with the information on
the emission amount of carbon dioxide.

[0040] In step S7, the management device 100 calculates an emission amount of
carbon dioxide per product 202. Specifically, the management device 100 calculates the
emission amount of carbon dioxide per product 202 based on a ratio between the number of
products 202 (302) manufactured by the company 201 (301) and the number of products 202
(302) transported by the transport vehicle 402 (303), or the like. The management device
100 may also take into account the number (quantity) of products 302 used to manufacture
one product 202 to calculate the emission amount of carbon dioxide of one product 202.

[0041] Then, in step S8, the management device 100 performs management by
linking (associating) the emission amount of carbon dioxide per product 202 calculated in
step S7 and the product 202 with each other. For example, the management device 100 may
store a management table 141 (see FIG. 4) in which the product 202 and the emission amount

of carbon dioxide are linked. FIG. 4 shows an example in which the emission amount of



10

15

20

25

30

10
carbon dioxide is linked for each product (each of A, B, and C). In FIG. 4, products A to C

are named to distinguish the products 202.

[0042] In addition, the company 101 (management device 100) links the emission
amount of carbon dioxide to each of the delivered products (see FIG. 4), and manages the
emission amount of carbon dioxide for each component. Then, the emission amount of
carbon dioxide for each component used in the product 102 manufactured by the company
101 and the amount of carbon dioxide emitted in manufacturing the product 102 are added,
thereby calculating an emission amount of carbon dioxide of the product 102.

[0043] As described above, in the present embodiment, in a case where the
company 201 provided upstream detects that the transport vehicle 402 has entered the
premises 101a of the company 101 provided downstream, the company 101 is notified of
the information on the emission amount of carbon dioxide corresponding to the product 202
from the company 201. With this, the company 101 can automatically acquire the
information on the emission amount of carbon dioxide when the transport vehicle 402 has
entered the premises 101a of the company 101. As a result, there is no need to request the
disclosure from the company 201. As a result, an increase in man-hours in the company 101
can be suppressed.

[0044] In the embodiment, an example has been described in which the emission
amount of carbon dioxide per product and the product are linked with each other and
managed, but the present disclosure is not limited thereto. For example, a plurality of
delivered products and the total emission amount of carbon dioxide corresponding to the
products may be linked with each other and managed. In this case, the emission amount of
carbon dioxide may be managed in a unit of the packing box, or the emission amount of
carbon dioxide may be managed in a unit of the transport vehicle.

[0045] In the embodiment, an example has been described in which the emission
amount of carbon dioxide corresponding to the company 301 is transmitted to the company
101, but the present disclosure is not limited thereto. The emission amount of carbon dioxide
corresponding to the company 301 need not be transmitted to the company 101.

[0046] In the embodiment, an example has been described in which the company
201 calculates the emission amount of carbon dioxide and transmits the information on the
emission amount of carbon dioxide to the company 101, but the present disclosure is not

limited thereto. For example, the company 101 (management device 100) may acquire, from
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the company 201, information on a power consumption amount of the manufacturing line of
the company 201 and information on the fuel consumption amount of the transport vehicle
402 and the like, and calculate the emission amount of carbon dioxide by itself based on the
acquired information.

[0047] In the embodiment, an example has been described in which the company
101 (management device 100) acquires, from the company 201, the information on the
amount of carbon dioxide emitted in manufacturing and transporting the product 302, but
the present disclosure is not limited thereto. The company 101 (management device 100)
may acquire, from the company 301, the information on the amount of carbon dioxide
emitted in manufacturing and transporting the product 302.

[0048] In a case where a plurality of types of products is transported at the same
time, the amount of carbon dioxide emitted for transporting the products may be calculated
based on a weight of the products. For example, an amount of carbon dioxide emitted for
transporting one product may be calculated based on a ratio of a weight per product to the
total weight of products loaded on the transport vehicle and the total amount of carbon
dioxide emitted during transportation.

[0049]  Further, a history of the emission amount of carbon dioxide corresponding
to the product may be managed between a plurality of companies by blockchain.

[0050] In the embodiment, an example has been described in which the company
201 (management device 200) acquires the position information of the transport vehicle 402
based on the notification from the transport company 401, but the present disclosure is not
limited thereto. The company 201 (management device 200) may receive the signal of the
GPS 402a of the transport vehicle 402 (see FIG. 5) and acquire the position information.

[0051] Further, in the embodiment, an example has been described in which the
company 201 (management device 200) acquires the position information of the transport
vehicle 402 based on the information of the GPS 402a, but the present disclosure is not
limited thereto. The transport vehicle 402 need not be equipped with the GPS 402a. For
example, the transport company 401 may grasp that the transport vehicle 402 has entered the
premises 101a of the company 101 through communication with a driver of the transport
vehicle 402 or the like. Alternatively, detection may be made that the transport vehicle 402
has entered the premises 101a of the company 101 based on the date and time when the

transport vehicle 402 is scheduled to arrive at the company 101.
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[0052] The embodiment disclosed this time should be considered illustrative and
not restrictive in all respects. The scope of the present disclosure is indicated by the scope
of claims rather than by the description of the above-described embodiment, and is intended
to include all modifications within the scope and meaning equivalent to the scope of the

claims.
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CLAIMS

1. A management device configured to manage a product to be delivered from a first company to

a second company provided downstream of the first company, the management device being provided
in the first company, the management device characterized by comprising:

a communication unit configured to acquire position information of a transport vehicle when the
product is transported to the second company by the transport vehicle; and

a processor configured to perform control to notify the second company of information
including an amount of carbon dioxide emitted by manufacturing the product, in a case where detection
is made that the transport vehicle has entered premises of the second company based on the acquired
position information;

wherein the communication unit is configured to acquire the position information based on

global positioning system information of the transport vehicle.

2. The management device according to claim 1, wherein the processor is configured to perform
control to notify the second company of the information including the amount of carbon dioxide

together with delivery information including information regarding delivery of the product.

3. The management device according to claim 1, wherein:
a basic product constituting the product is supplied to the first company from a third company
provided upstream of the first company; and
the processor is configured to perform control to notify the second company of information
based on the amount of carbon dioxide emitted by manufacturing the product at the first company and
an amount of carbon dioxide emitted by manufacturing the basic product at the third company.

4. A management method of managing a product to be delivered from a first company to a second
company provided downstream of the first company performed by the management device provided in
the first company according to claim 1, the management method
characterized by comprising:

acquiring position information of a transport vehicle when the product is transported
to the second company by the transport vehicle;

detecting that the transport vehicle has entered premises of the second company
based on the acquired position information; and
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notifying the second company of information including an amount of carbon dioxide
emitted by manufacturing the product, in a case where detection is made that the transport
vehicle has entered the premises of the second company;

acquiring the position information based on global positioning system information of the
transport vehicle.

5. A management system characterized by comprising:

a first management device provided in a first company; and

a second management device provided in a second company to which a product is delivered
from the first company, the second company being provided downstream of the first company,
wherein:

the first management device includes a communication unit configured to acquire position
information of a transport vehicle when the product is transported to the second company by the transport
vehicle, and a processor configured to perform control to notify the second company of information
including an amount of carbon dioxide emitted by manufacturing the product, in a case where detection
is made that the transport vehicle has entered premises of the second company based on the acquired
position information; and

the second management device is configured to perform management by linking the product
and the amount of carbon dioxide with each other based on the information including the amount of
carbon dioxide provided through notification;

wherein the communication unit is configured to acquire the position information based on
global positioning system information of the transport vehicle.



