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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed*for
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

This document establishes requirements for the transport and condition monitoring of agri-food and
perishable goods through the applications, models, processes, and information bundles established
in ISO/IEC 19845. It also focuses on both domestic and cross-border consignments and is mainly
concerned with reliability, safety, and freshness of those goods as they move through the supply chain.

Wh

enever the term “this document” is used, the reference is to ISO 26683-3.

The methods described in ISO/TS 24533 and ISO/TS 17187 are included by reference. Both Technical
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cifications are being revised to international standard status, to be balloted in 2019.

he case of US imported seafood inspection, where they inspected 1 % of the imperted s
ction rate was up to 51 %. The reasons for rejection were disease and insect pest.detectid
micals exceeding acceptable limits, or heavy metal content exceeding permissible leve
ntries, up to 60 % of agricultural and fisheries goods in transport have.to be discar(
ted. Additionally, mislabelling of raw materials is possible and can causéhealth problem

safety and freshness, end users (consumers) want to have a ‘comprehensive rec
Kignment's status and its transportation history, both for the origin of raw material as
| product. Consumers and regulators want to know whether ortot the original produce]
duct may still have other types of contamination or degradation. A transport information|
ted business processes are needed to provide a foundatieito track transport activities.

ervice provider by air, sea, road, and railway. The expectation is that the movement and
-food and perishable goods can be checked for cargo status and condition at any point on
nd destination.

refore, additional features are necessary to ensure reliable food product and tra
fransport processes between transportation events (or transport nodes). Based upo
19845 library of documents (messages) and information elements, this document est

shable goods, including historical'information and transaction information.

basis for this document has'its foundation in ISO/IEC 19845:2015, ISO/TS 24533, ISO/TS
15638-17.

i-food and perishable goods has seen the ratio of rejection at custom inspection increasixlxg recently.

bafood, the
n, residual
[s. In some
ed, lost or
S.

brd of the
well as the
or its final
model and

transport information model prescribed in this decument is focused on the movement of goods

storage of
its path to

nsparency
n the 1SO/
hblishes an

anced model containing status-information for transporting and storing agriculturall food and

17187 and
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Intelligent transport systems — Freight land conveyance
content identification and communication —

Part 3:
Monitoring cargo condition information during transport

1

Thi
con
and|

Scope

5 document establishes requirements for transport and condition monitoring of t
Kignments such as agri-food and perishable goods, through applicatichs; models,
information bundles. This document applies to both domestic and cross-border tr

trapsported consignments, and incorporates the methods described in ISQ/IEC 19845, ISC

and
extq
sub
bun

The
con
und

ISO

For

ISO

3.1
agr
bus

ISO/TS 17187 which are transport domain specific, as discussed_in the Introductid
bnsions include additional actors in the model related to, in partieular, the agriculturg
Ldomain, with extended specific processes, and additional information items and/or i
dles for consignment conditions.

Normative references

following documents are referred to in the text'in such a way that some or all of th
Ktitutes requirements of this document. For dated references, only the edition cited 3
ated references, the latest edition of the referenced document (including any amendmen

IEC 19845:2015, Information technologys— Universal business language version 2.1 (UBL

Terms and definitions
the purposes of this docunient, the following terms and definitions apply.
and IEC maintain terminological databases for use in standardization at the following ad

IEC Electropediasavailable at http://www.electropedia.org/

[SO Online byowsing platform: available at https://www.iso.org/obp

i-foodbusiness
iness of producing food agriculturally

fansported
processes,
ansport of
/TS 24533
n. Specific
transport
hformation

Pir content
pplies. For
[s) applies.

2.1)

dresses:

3.2
agr
agr

oterrorism
iterrorism

malicious attempt to disrupt or destroy the agricultural industry and/or food supply system of a
population through the malicious use of plant or animal pathogens to cause devastating disease in the
agricultural sectors

3.3

business area
category of decomposable business areas or process areas (3.17) (on the lowest level of a business area
hierarchy)

Note 1 to entry: This means that a business area collates either other business areas, process areas, or business
process use cases

© IS0 2019 - All rights reserved


http://www.electropedia.org/
https://www.iso.org/obp
https://standardsiso.com/api/?name=ea2f79792633881392417ceb3e61eb84

ISO 26683-3:2019(E)

3.4

business entity
business significance that is shared amongst two or more business partner types in a collaborative
business process, e.g. product, order, account

[SOURCE: Business Requirements Specifications (BRS) — Documentation Template V2.0.1 — May 2012]

3.5

business process
collection of related, structured activities or tasks that serves a particular business goal

Note 1 to enEry: (Iomplex business processes may mvolve many parE1c1panEs and can be made up Of other busl

processes. T

he simplest business process involving two participants is known as a business transaction.

[SOURCE: Business Requirements Specifications (BRS) — Documentation Template V2.0.1 — May 2(

3.6
carrier
public or 7
through th

Note 1 to
accommoda

rivately-owned firm or corporation that transports the goods of othérs’over land, seg
e air, for a stated freight rate

entry: By government regulation, a common carrier is required ‘to“carry all goods offere
tions are available and the established rate is paid.

[SOURCE: Exel Glossary International Freight Terms]

3.7
cold chain
temperatu

Note 1toen

Fe-controlled supply chain

[ry: An uninterrupted series of storage and distribution activities which maintain a given tempera

range. It is @ised to help extend and ensure the shelf life of\products such as fresh agricultural produce, seaf

frozen food

3.8

photographic film, chemicals, and pharmageutical drugs.

export consignor

person wh

b consigns goods himself or te another party in a bill of lading or equivalent document

Note 1 to entry: A consignor can be the-ewner of the goods, or a freight forwarder (3.9)who consigns good

behalf of hid

3.9
freight for
arrangeme

principal as presented-in ISO/IEC 19845:2015 (reformatted).

warder
nt of transparto6f goods on behalf of either the seller or buyer

Note 1 to enftry: In many cases the freight forwarder will also consolidate several small shipments into one la|

one to take
of acting as

hdvantage of better freight rates. In most cases the freight forwarder will assume the legal liabil
Q cdrrier.

1€SS

12]

, Or

d if

fure
bod,

Fger
ties

[SOURCE: GIossary of International Shipping Terms]

3.10

import consignee
person bringing overseas cargo to a country through a contract with transporters, e.g. shipping

companies

, forwarders

Note 1 to entry: See export consignor (3.8).
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3.11

information model

abstract, formal representation of many kinds of real-world objects, e.g. business documents, orders,
transportation mechanisms, e.g. trucks, containers, ship bays, and/or abstract objects, e.g. for the
entities used in a billing system

Note 1 to entry: The objects have a name, properties and relationships to other objects. An information model
provides a means to describe the information in a domain of interest without constraining how that description
is mapped to an actual implementation in software.

[SOURCE: Business Requirements Specifications (BRS) — Documentation Template V2.0.1 — May 2012]

ection service provider
on who does counting and status checking against cargo when cargos are loaded to of unloaded
transport means

ection and quarantine agency
nization that brings overseas cargo to a country through a contract with transporters, elg. shipping

conjpany that conducts loading or unloading of cargos on _behalf of importers, exporters and shipping

Notg¢ 1 to entry: Logistics can be classified intatransport route, end point and point; logistics points are points

[SOPRCE: Business\Requirements Specifications (BRS) — Documentation Template V2.0.1 — May 2012]

perfonscompany, or country that makes, grows, or supplies goods or commodities for sale

3.19
service repository

person or organization making the information regarding the web service available to any potential
requester

Note 1 to entry: Whoever implements the broker decides the scope of the broker. Public brokers are widely
available, but private brokers are only available in limited amounts to the public.

3.20
shed
place for temporary storage of cargo including terminal and bonded warehouses

© IS0 2019 - All rights reserved 3
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3.21

shipping agent

independent person or corporation acting as a representative, usually in a foreign market, who attempts
to sell products for an overseas seller (principal) and earns a commission on successful sales

Note 1 to entry: Agents are not normally involved in delivery or servicing of product.

3.22

shipping company

company that regularly runs ships between ports and provides shipping services for cargo transport in
return for fees

3.23

transportfservice provider

carrier (3.4) (domestic or cross-border)

3.24

transportfservice user

producer, [consignor, consignee, warehouse, terminal, CFS/CY, inspection service provider (3.[12),
manufacturers or another individual or legal entity making use of serwices (works) provided
(performedl) by transport enterprises

4 Abbreviated terms

BC Business Collaboration

BP Business Process

BT Business Transaction

CFS Container Freight Station

cY Container Yard

EA Enterprise Architecture

HTTP Hyper Text TransportProtocol

IEC International Electrotechnical Committee

IEEE Institute of Electrical and Electronics Engineers
ISO Internatignal Organization for Standardization
IT Information Technology

SMTP Simple Mail Transport Protocol

TCP/IP Transmission Control Protocol/Internet Protocol
UML Unified Modelling Language

WEB World Wide Web

XML Extensible Markup Language

4 © IS0 2019 - All rights reserved
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5 General requirements

5.1 Supply chain scenario

Figure 1 shows cargo movements transported by domestic carriers and includes cross-border. These
carriers deliver consignments from producer (farmer or fisheries) or manufacturer to customer side
through a logistics base in the global supply chain. The boundary of this document encompasses from
producer or manufacturer through customer, origin to destination.

# =y
Farmper  Fisheries

L

E‘:- Fav | ey ‘ H]W

Prpducer or * b5 J * m » » »

Mhnufacture . ) Conslgnee ->

->fonsignor Warehouse Terminal/CY/CFS Cross-Border Carrier Cross-Border Carrier Manufactufer :;::g:tor Customer

I H P
i . " H [
i Domestic Carrier | 1 d
vy v v _¥

Domestic Carrier
=== Cargo Movement
=== Domestic Trpnsportation
===% Cross-Bordey Transportation
e d

Inspection Agency Inspection Agency Inspection Agency

SR | il i IS L

Inspection

Figure 1 — Cargo movement from producer to customer in supply chain

Thip transport information will be shared ahiong the relevant participating business entities (e.g.
inspection service provider). Sharing information such as agricultural certificate of origin, Jgricultural
goods and status, and integrity of produce(regarding agricultural chemicals or radioactive material)
will improve visibility and reliability<efthe goods transported (regarding contained or norn-contained
goods). In contrast to packaged goods, agriculture and perishable goods are transported through non-
stamdardized package units from.consignor to consignee, and freshness and safety for agriculture goods
is the most important factorregarding transportation. At food manufacturing industries, p company
has|to produce food products’using raw agriculture material, e.g. corn or salmon. Consufmers want
to Bnow detailed information about the raw material or product, whether or not residual agriculture
chemicals or radioactive matter, which can remain in agriculture goods, was found in fgriculture
profucts or perishable food products, or are exceeding the acceptable limits. Once a gtandard is
estgblished, the global trade in food products will be enhanced and the logistics service sych as cold-
chajn transportation will have increased value.

A cpld chainris a temperature-controlled supply chain. An unbroken cold chain is an unipterrupted
series af storage and distribution activities which maintain a given temperature range. It is ysed to help
extqind and ensure the shelf life of products such as fresh agricultural produce, seafood, ffozen food,
photographic film, chemicals, and pharmaceutical drugs.

In order to use information across internal systems, and to integrate with systems deployed by trading
partners, that information needs to be semantically coherent and in a format that is recognizable and
usable by all parties. The policy for operating under these rules is that all business entities wishing
to engage with other business partners to facilitate electronic trade using the tools described herein
shall follow certain standards of practice for information interchange. This document is envisioned
to be the core standard for interoperability for all enterprises wishing to benefit from the resulting
efficiencies as a member user. It includes transport data to satisfy the requirements of both businesses
and governmental organizations.

This document does not constrain the requirements of customs, regulatory, and safety bodies at border
crossings but does include the data elements likely to be required by customs authorities, agriculture
organizations, and other involved organizations.

© IS0 2019 - All rights reserved 5
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This document is focused on transport of agriculture products as well as other products, and it is
not intended to be confused with standards related to agriculture standards set by other standards
organizations for regulation of food products. This document only focuses on the monitoring of cargo
conditions of the safeness, freshness and reliability of the agri-food and perishable goods in transport.

5.2 Architectural framework

One of the first requirements for building a system to monitor cargo conditions and associated
information during transportis to establish an architectural framework. The purpose of this framework
is to provide an overall view of the elements that can be employed to evaluate the condition of the agri-

food and p
The requir]

There ne

e
this can b
be horizo

ensure the
of freshnes

The archit
without di

The archit
current ar
future ada

The syster
performan
and will ne

The perfor

el 11 A PRI o) T 1 — —
CLISIIADIC gU0US LIAIISPUTILCU IT UL OT'TgHT LU UCS UITIAUOIL.

ements of the framework for monitoring cargo conditions is illustrated in Table 1, below.

s to be business and technological integration across the entire chain of events. Muc
helped through an enterprise approach to the architecture. Additionally; there need
al and vertical integration to allow all parties access to the common infopmation that
goods get to market in the expected condition, free of infestation and ih‘ah acceptable s
S.

ecture needs to have a flexible structure and allow for integration into legacy syste
bruption to those systems other than interface linkages.

becture needs to adhere to intelligent transportation systems models and be receptiv
Chitecture examples of big data and cloud technologjrto help keep the system viable]
htation.

h will need the capability to be easily evaluated for performance. This will require
ce measures/indicators for determining the effectiveness of the condition monitoring sys
ed the capability to adjust where needed tomodify system components.

mance indicators will also assist with\monitoring and risk management indicators. Ri

h of
5 to
will
fate

ms,

b to
for

key
Lem

Sks,

such as tainted agri-foods and perishable goods passing inspections will need to be evaluated from a

system pef

spective as well as from a humagi perspective.
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Table 1 — The requirements of framework for monitoring cargo condition information during

transport
Requirements of architecture framework Details of activities on design
Business and |— Functional partitioning of a system into |— Develops Common infrastructure
technological its constituent subsystem components (architecture framework)
integration
across the — Specification of system-componentand |— Horizontal integration through value
entire chain component-component relationships networks
— Specification of component interfaces — End-to-end digital integration of
Cllsillccl ills
— Definition of Enterprise Information
Infrastructure models — Vertical integration and netwoerlked
manufacturing systems
— Communicate between human, machines,
and resources
— Conceptual/information models|of
important information entities gpecified at
transpertation of the supply chalin
Flekible — Specification of the business processat |— Dynamic business and engineerjng process
strjicture the inter-enterprise (e.g., supply chain),
enterprise — <Ad-hoc networking - dynamic
configuration
*— Easily application integration
Kn¢wledge- |— Definition of mechanisms for data — Provides the optimized decisionfmaking
baded intelli- collection, data exchange, and data
gerft system archiving — Through simulation or data ana]ytics
(using big data, cloud technology)
— Definition of mechanisms for defining
the context of, Storing’ accessing’ and — Reduce unnecessary costs by sirthulation
exchanging the results of analyses
about the makeupycapabilities, and/
or operation of the manufacturing
enterprise
Performance |— Definition ofthe properties of and — Resource management
Asdessment interrelationships between enterprise S o
resoutceés to enable enterprise resource |— Sustainability: energy efficiency
management )
— Develops Key Performance Indidators
Rulle-based — Problem detect and alerting
Risk Manage-
meht — Auto detecting and Monitoring
— Build risk repository: categorizg error
(problems, faults) and the reasop

In principle, the architecture framework should be independent of the hardware system, scalable in its
structure, and, to the extent possible, reusable. It must also define all the necessary business processes
and low-level functions as simple service components. These components are stored in a service
repository. They can be used as is or composed (assembled) into more complex services as needed.
Users and other organizations can access this repository using standard communication protocols
such as TCP/IP, HTTP, WEB Service, and SMTP. The set of services needed to process that data, and the
sequence in which they are executed, are determined by additional external logic typically written in
Java or any other object-oriented language. More discussion is provided on the definition of enterprise
architecture in Annex A.

Figure 2 shows an architecture framework that can be helpful in the implementation of this document.
The first column shows the key categories for the architecture. These include Business Processes, Data
Analysis, Resource Data and Communications Infrastructure.

© IS0 2019 - All rights reserved 7
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Across the rows for each of these categories are the key components for each. The business processes
for farm and marine products include and understanding of their histories as well as that of processed
goods, good foods or relieved foods, and the transportation systems needed to deliver the agri-food and
perishable goods.

In order to have the management information to assess performance indicators and other management
tools the architecture needs to include the inspection methodologies as well as how to collect that data
and the history of inspection systems that have been used. Security is a key component of the data
system to help avoid infestations and major population infections.

To identify tainted products will require resource data to quickly pinpoint any step along the supply
chain from|production, retail, inspection, transportation components and the origin of the raw matefial.
These are ¢ritically important in the risk management process.

Since the grchitectural framework should be independent of the hardware system, the Architecfure
Communicption Infrastructure is identified at the high level of communications capabilities. Intefnet
of Things i$ still under development, radio telecommunications are in use for roadway.monitoring, web
service is dtill the communications standard for connectivity of supply chain parthers, and image pnd
voice proc¢ssing are viable options for connectivity as well. Attached devices fitinto the same intefnet
category.

Business Profess . . \ -

& Hlstory. & RIETR7 el Relieve Foo Transportation

. Farm and Marine Product processed goods
Service o~
N\
Inspection of radioactivity, agricultural Hi; System
. Chemical for Raw Material Inspéctio, constituent, etc
Data Analyfis

e N\

Decision Making \
Data Collecting System Data Handling System
S
~N
Resourcq 9 Origin of

Data

Infrastructy

Production

b
Retail
o

Inspection

Transportation

Raw material

~\\

loT Technology

U-IT(RFID/USN)

Communication
(WEB Service, etc)

Image/Voice
Pracessing

Attached Device

Figire 2 — Architectioral framework to monitor cargo conditions during transport

5.3 Business elaberation

As already] mentioned in the Scope, reliability, safety, and freshness during transport are the npost
important
starting fre
information such as temperature, humidity, or whether the cargo package (or box) is opened or not, and
inspection information.

Figure 3 shows the work flow process for monitoring cargo conditions during transport. The goods
start with production at the farm, fishery or manufacturer. From there it begins its process through the
supply chain where it may be held for storage in a warehouse. All along the supply chain its condition
is monitored and will require detailed inspection at least one time through the supply chain process.
Other inspection processes can consist of monitoring the goods while in transport. If any issues related
to the conditions described below are found then the cargo is interrupted for more thorough inspection.

8 © IS0 2019 - All rights reserved
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Producer

(Farmer, Fisher, or Cargo REta'I/
Manufacturer) Condition Customer
Production [ Warehouse

Condition
Inspection
Result
Inspection
Result
Cargo Condition
Importer
Transport
Inspection Cargo Condition

Result

Inspection

Inspection Request of Result P

Sample
(Raw Material or the

Completed product) Exporter

Cargo Inspection Request

Condition ofcargo .
Inspection Request of (Raw Material or the
Sample(Raw Material) Completed product)

Cargo|Condition

Cargo Condition information during transport

Common Interface underlying communicatio, col

Y
Service Layer with Application
y pp \th

Data Layer with Storage or sitory

Business Layer \W)rkﬂow

Figure 3 — Work flow including inspection process to monitor cargo conditions during
transport

Cargo condition information defined by this document shall include following information:

— |who is generating cargo condition information;

— |who is sending or receiving cargo condition information;

— |aunique identifiex’which identifies the cargo;

— |history of cargojcondition during transport;

— |the relevant entities who are involved in the movement of the goods e.g. consignor,|consignee,
forwarder, transport service provider;

— |conisignment information.

This cargo condition information will be generated or managed by the Transport Service Provider or
Transport Service User. Details of cargo condition information is presented in 5.2.2.4.

Table 2 shows the structured contents and relevant business processes according to the ISO/IEC 19845
and UN/CEFACT BRS analysis procedure to help readers’ understanding. The business area is mainly
divided into transport, loading and unloading, inspection, and status for the purpose of minimizing
potential overlap of areas. Transport covers the movement of cargo using a means of transport; it is
divided into cross-border import/export transport, domestic transport, and transhipment. Loading
and unloading covers the processes of loading, unloading, and discharging of transported cargo at
terminal, port, railroad station, etc. In the case of storage, it covers entry and exit of cargo (Gate In/Out)
in terminal, port, shed, etc. for the movement of cargo. Inspection covers processes occurring between
users and government authorities or private Inspection Service Provider; it may vary from country to
country, but the document attempts to cover common processes used in most countries.

© IS0 2019 - All rights reserved 9
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Table 2 — List of business processes

Business area

Process area

Business process

Name

Name

Name

Agriculture Goods Transport

Domestic Transport

Application for Domestic Transport

Export Transport

Application for Export Transport

Import Transport

Application for Import Transport

Transhipment Application for Transhipment
Agriculture Goods Loading & |Unloading Application for Unloading
Unloading Loading Application for Loading
Agricultur¢ Goods Inspection |Inspection Application for Inspection
Status Status Report on Transport Application for Status Report on, Transport
Status Report on Inspection Application for Status Reporten Inspecti¢n
Table 3 lists electronic messages used by each business process. Modelling is done(iti-accordance with
[SO 19845 pnd UN/CEFACT BRS analysis procedure.
Table 3 — Details of business processes
TS £ Business collaboration Business transac@ ISO/IEC 19845
process O
Name Name Name\\\\ Name
Applicatior Process Application for Submit Application for Domestic Transport Executioh
for Domestic Domestic Transport Transport Plans Request
Transport Receive Application for Domestic Transport Executiop
Transport Plans
Notice of the Result
Applicatior for |Process Application for SubmitApplication for Export Transport| Transport Executioh
Exptort Traps- |Export Transport Receive Application for Export Trans- Plans Request
por port Transport Executiop
Notice of the Result Plans
Applicatior] for |Process Application-for Submit Application for Import Transport| Transport Executioh
Imptort Traps- |Import Transport Receive Application for Import Trans- Plans Request
por port Transport Executiop
Notice of the Result Plans
Applicatior] for |ProcessOrder to Tranship- |Submit Order to Transhipment Process is handled
Transhipment |ment outside the conditidn
monitoring context
Receive Order to Transhipment Process is handled
outside the conditidn
monitoring context
Notice of the Result Process is handled
outside the condition
monitoring context.
Application for |Process Order to Unloading |Submit Order to Unloading Process is handled
Unloading Receive Order to Unloading outSI.de t'he condition
monitoring context.
Notice of the Result
Process Order to Loading  |Submit Order to Loading
Application for Receive Order to Loading Process is handled
Loading Notice of the Result out51.de t'he condition
monitoring context.

10
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Table 3 (continued)

TS Business collaboration Business transaction ISO/IEC 19845
process
Name Name Name Name
Application for |Process Application for Submit Application for Inspection Process is handled
Inspection Inspection Receive Application for Inspection outs!de t_he condition
- monitoring context.
Notice of the Result
Application for |Process Application for Sta- |Submit Application for Status Report on |Process is handled
Status Report  [tus Report on Transport Transport outside the condition
on fransport Receive Application for Status Report monitoriig context.
on Transport
Notice of the Result
Application for |Process Application for Sta- |Submit Application for Status Report onf|Fransportation Status
Status Report  |tus Report on Inspection Inspection Request
on {nspection Receive Application for Status Report Transportafion Status
on Inspection
- Transport Hrogress
Notice of the Result Status Requfest
Transport Hrogress
Status
5.3]1 Business requirements

The
ent
full

Rel

following business requirements are focused on‘the needed cargo status checks thro
re movement of the goods and will be included,itrthe status of the condition of cargo thr
movement to end destination.

jability
Check whether the movement of a.€onsignment is suspended or not.
Able to forecast the estimated-arrival time, supports Just-In-Time.

Check whether container{i§ opened or not during transport.

ughout the
bughout its

Safety

— |Includes inspectien information for raw materials or the completed products.

— | Able to cheék-accurate status of consignment; smuggled food products or packaging maferials that
might contain invasive species, identify a malicious attempt to disrupt or destroy the agricultural
industryand/or food supply system of a population through "the malicious use of planf or animal
pathogens to cause devastating disease in the agricultural sectors", numerical value of|inspection
faetor is changing depending on environment.

— Check traceability of consignments during transport; on production, transportation and storage.

Freshness

Check the status of consignments during transport, especially cold-chain transportation.

Status: temperature, humidity, whether open or not for boxes, vibration, g-force.

To assess the above factors, data needs to be collected, analysed, and the results need to be provided
to the transport service provider and user. Therefore, when the transport service provider transports
cargoes between logistics bases, shown below, (those logistic bases include transport service requestor,
transport service user, consignor, inspection centre, warehouse, port, terminal, station, consignee, etc.),
the e-document regarding cargo movement, status, and inspection information is updated throughout

© IS0 2019 - All rights reserved 11
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the process. Figure 4 shows the configuration of part of the common freight framework to support
reliable and safe transport, and freshness of consignment.

— ]

Transport Service User

Transport Servide User

Logistics Base

- Consignment C] Transport Service User —

Flow of information and
j E-Document Logistics Base Physical Consignment

Figure 4 + Configuration of common framework to supportfor reliable and safe transport, gnd
freshness of consignment

As shown py the orange consignment block in Figure'4, the data on status and condition follows|the
goods throughout the path taken in the Logistics Base. The electronic e-document and the consignnfent
are tied together throughout the process. The e-document is exchanged between business entities, and
contains information regarding cargo movement, status and results of inspections.

Developing the required information modél requires an analysis of the business requirements pand
the related business processes using.international standard modelling methodology. There shquld
be a complete understanding of information and goods movement flow. Figure 5, which is a sequgnce
diagram of the export procedure;-shows some of these flows that include an example of business
transactiofis and activities when a ‘Consignor’ delivers cargoes to a ‘Consignee’ in case of exiort
business process.

12 © IS0 2019 - All rights reserved
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Figure 5 — Sequence diagram of goods transport in case of export business process
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5.3.2 Details of business processes

5.3.2.1 General

The business processes include three major activities that are explained in detail below. These are the
Goods Transport Movement, Inspection Service during Transport, and Monitoring cargo condition
information during transport.

A description of the content or business information payload of each message can be accessed through
Annex C, XML Schema.

5.3.2.2 oods transport movement

A use cas¢ diagram of high-level Unified Modelling Language (UML) shown in Figure 6 descrlbes
business aftors who are involved in business processes and their dependencies at “Goods Transjport
Management” business process. Business process “Goods Transport Management” hasthe’participafing
entities such as consignor, consignee, carrier, inspector, etc. and includes business collaboragion
processes fuch as monitoring cargo condition information during transport and domestic and crpss-
border transport. Table 4 shows the process description, such as precondition,.definition, and excepfion
regarding the “Goods Transport Management” business process among the Transport Service user quch

as Consignpr, Consignee, Transport Service Provider such as Domestic Carrier, Cross-Border Carrief.

A

—e

<<BusinessProcess>>7)
Goods Transport Ma ment

Producer(Fafmer, ood

Fisheries}of P
£ ) '

|
\
include>>~ ‘ > includ
<<inclu E)/)/ ‘<<i“c|ude>> \\ <<include>>

~ Company)
Retailer

|
1
|
\4

<<Business Collaboration Process>>
Cross-Border Transportation

hess Collaboration Process>>
bo Condition in Transport

<<Busi
Car|

siness Collaboration Process>>
Domestic Transportation

X

Carrier/Inspector, Warehouse Terminal/CY/CFS Domestic Carrier Cross-Border Carrier
Distributor Retail Customer

Figure 6 — Use case diagram for “Goods Transport Management” business process including
collaboration process with the participating entities
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Table 4 — Process description of “Goods Transport Management” business process

Pre conditions

Producer shall have cargo such as agri-food and perishable goods, and trade business is
starting between consignor and consignee.

Begins when

After trade business, "Goods Transport" business process starts when Transport
Service Requestor requests an inspection of agriculture goods to Inspection Service
Provider before domestic or cross-border transportation.

Definitions Transport Service User requests Cargoes Transport to Transport Service Provider from
one place to the other place.
Hereby, transportation in this business process includes domestic and cross-border
trdnsport.
— Transport Service User: Producer, Consignor, Consignee, Warehousg, Terminal,
CFS/CY, Inspection Service Provider, Manufacturers, etc.
— Transport Service Provider: Carrier (Domestic, Cross-Border)
Endls when Transport Service Provider delivers cargo to the designated Aransport Service User.
Exdeptions Transport Service Provider may reject a transport requestyfrom Transport S¢rvice User.

Pogt conditions

Figlire 7 shows an activity diagram of the “Goods Movement Transport” business process. THis diagram
shows sequence of activities between Transport Service User and“Transport Service Provjder, which
Trahsport Service User includes Consignor, Consignee, or Freight Forwarder; and Transpprt Service
Proyider includes cross-border carrier or domestic carriér. This business process starty when the
Trapsport Service User sends a “Transport Request” to,the Transport Service Provider. Thed Transport
Seryice Provider then picks up cargo from origin placerand delivers it to their assigned destination.
Duijing transportation or storing, the Transport Service Provider sends the status informatipn of cargo

or transportation to the Transport Service User.

© IS0 2019 - All rights reserved 15
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Transport Service User(Originator) Transport Service Provider Transport Service User(Recipient)
<Send a Transport Request /\Receive a Transport RequesD
<<information>>
Transport Execution
Plan Request
NAK ACK
eceive a Transport Request Send the result regarding request>

<<information>>

ransport Execution Plant]

NAK ACK
( Pickup Request Receive Pickup Request)
<<Physical Operation>>
Pickup Cargo
v
<<Physical Operation>> <<Physical Operation>>
Racking Cargo for Transport / Packing Cargo for Transport
Heceve a Transport or Cargﬂ‘ KSend a Transport or Ca&& ‘ﬂ?eceive a Transport or Cargo
Status Report - \ Status Report (> . Status Report

o

<<information>>

Transport Status

A 4

é

Heceive the Receipt of Delivery |« \\Send the Receipt of Delivery>< ( Receive an Agrifood goods )

o

Figure 7 — Activity diagram of goods transport management including e-document

nal,

5.3.2.3 Inspection service during transport

There are four diagrams in this subclause that offer different views of the inspection process during the
freight movement from Origin to Destination. Each view is at different perspectives.

Figure 8 illustrates the inspection process within the framework of the entire consignment process.
This overall process includes two inspections. There are 21 steps shown for a consignment to reach its
end destination to the consignee. During that process there are two inspection requests:

— one takes place at step 1, leaving Producer/Consignor;

— the other takes place at step 11, leaving Terminal Inland Depot.
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There are also two inspection results:
— one takes place at step 6, preparing for cross border carrier;
— the other takes place at step 15, also preparing for cross border carrier.

These inspection steps are focused, for the purposes of this document, on agriculture food and
perishable goods. The inspectors will perform the following:

— examine insect, radioactive matter, agriculture chemicals, heavy metal content, persistent organic
pollutants, harmful organism of agriculture foods and perishable goods being transported or stored;

— |identify smuggled agricultural products or packaging materials that might contain invas]ve species;

— |inspect wooden pallets that could hide the larvae of wood-boring insects poised to atfack native
trees or nursery stock;

— |determine if imported agriculture (for example, fruits and vegetables) are péest-free.

© IS0 2019 - All rights reserved 17
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Figure 8 — Sequence diagram on exporting goods with inspection

process. It also identified the responsible parties of Inspection Service User, Transport Service Provider
and Inspection Service Provider. The Inspection Service Provider has the responsibility of preparing

Figure 9 is also inspection related and provides more close-up detail on the 5 steps identified in that
the results of the inspection.
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Inspection Service User

Inspection Service Provider

Transport Service Provider

2019(E)

seq Inspection Process for Cargoes)

Ly

Transport Request for Insepection()

Inspection Agency Informa

- ; :
H Consignments Information

<

Pickup/Delivery Place Information

tion

4: Inspection for Carg

bes()

|

2. Dial c. L
Z TetP-Cargoesty

3: Deliver of Cargoes()

}4

5: Notify the result of Inspection()

Cargoes Information

List of Inspection Test(Evaluati %
the Result of Inspection by(t%Qt st

pro
nec

Figure 9 — Sequence diagram of inspection service

Figlire 10, below, is another view of the inspection process and shows a use case diagram of the business
resses between the Inspection Serviice Requestor, or User, and Inspection Service Provider, and the

bssary collaboration from the Transport Service User and Provider.
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<<BusinessProcess>>
Inspection Service of
Cargoes

Inspection

Inspection
Service Provider

Service Request
<<include>>

Vv

<<Business Collaboration Process>>
Cargoes Transport

— —

Transport Service User Transport Service Provider

Figure 10 — Use case diagram of inspection service during transport

— Inspection Service User: Producer (Farmers, Fisheries), Consignor, Consignee, Manufacturers (Hood
Company), Retailer, Distributor, Government Agency.

— Inspection Service Provider: Governmentinspect Agency, Private Inspect Agency

Table 5, below, presents the process deseription of the Inspection Service business process. It states that
the procesp of inspection occurs when the Inspection Service User sends a message to the Inspection
Service Provider that the goods are ready for inspection. It ends when the Inspection Service Provjder
sends the [esults of the inspeetion to the Inspection Service User. The report could also delay|the

shipment if a problem occurs’
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Table 5 — Process description of “Inspection Service” business process

Preconditions Inspection Service User

Begins When Inspection Service User sends a request of Inspection Service of Agri-foods and

Goods to Inspection Service Provider.

Perishable

Definitions

goods before business operation such as import, export, manufacturing, distrib

transported, stored, etc.

Inspection Service User checks the following things for agriculture food and perishable

— Examine for insect, radioactive matter, agriculture chemicals, heavy metal content,
persistent organic pollutants, harmful organism, etc of agriculture goods being

uting, etc.

species.

— Wooden pallets that could hide the larvae of wood-boring ins€ets poise
native trees or nursery stock.

“agricultural sectors".

— Smuggled agricultural products or packaging materials that might cofitgin invasive

— Check whether imported agriculture (for example, fruits andvegetables) aife pest-free.

— Agroterrorism, also known as agriterrorism, is a malicious attempt tg disrupt or
destroy the agricultural industry and/or food supply system of a population through
"the malicious use of plant or animal pathogeris to cause devastating disease in the

d to attack

Engdls When Inspection Service Provider sends the result of thé Inspection Service to Inspection Jervice User.

Exdeptions

Pogt conditions |If the result of the public inspection serviee has a problem, the government ager]cy may
make some restriction to the Inspection Service user, e.g. holding agriculture gqods on

site, rejecting some requests (exportyimport, distributing, etc.), or giving some
to Inspection Service user.

benalties

Figlire 11, below, shows an activity diagram of‘the “Inspection Service” business process. Th

sho

Ser

Profider (Carrier). Then, the'\carrier picks up the cargo from the Inspection Service User a
it tg the Inspection Service-Provider. After completing the inspection process, the Inspect
Proyider sends the result.of the inspection process to the Inspection Service User.

©IS

des government agencies suchras-customs, or private Inspection Service Provider. Th

Vice Provider. Next, the Inspection Service User sends a “Pickup Request” to the Transp

is diagram

vs the sequence of activities between-the Inspection Service User and the Inspection Service
ProEider, and the actions that may occut;from the inspection process. The Inspection Servi

incl

profgess starts when the Inspection Service User sends an “Inspection Request” to the

e Provider
s business
Inspection
prt Service
hd delivers
on Service

02019 - All rights reserved
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Inspection Service User

Carrier

Inspection Service Provider

?

.

(Send a Transport Request)

Receive an Inspection Rel uest)
. P q

@eceive a Transport Requesa

(Make a NAK) @ake An AC@
| |

-

(22X

N

Receive a Transport Request/<

Send a Pickup Request )

Receive Pickup Request

7,
/’0/\

—{ Send the result of Cg;gng

Receive Cargoes

<<Physical Operatlon»
Inspec‘non Process

Make a result of Inspectio
Process

v

QU\J

Rgceive the Receipt of Delivery j«

.

O

-

Q™

L
¢
¢
{

Send this Result )

v

5.3.2.4

The releva
Provider,

condition information. ThlS collectlon data will be prov1ded to the relevant entities when they want

l@%’re 11 — Activity diagram of inspection service

onito@n cargo condition information during transport

,\1811’1655 entities such as producer COI’lSlgnOI‘ conSIgnee carrier, Inspectlon Ser

ice
rgo

to see cargo condition information. Figure 12 shows a use case diagram of capturing cargo condition
information during the transport business process. Table 6 shows the process description, e.g.
precondition, definition, and exception, regarding the “Capturing cargo condition information during
Transport” business process between the cargo condition Information Provider and the cargo condition

Information Server.

22
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<<Business Process>>
Capturing Cargo Condition

Information during Transport
Cargo Condition

Cargo Condition

Information Information Server

Provider

Figure 12 — Use case diagram of capturing cargo condition information during transport

— |Cargo condition information provider: Producer (Farmers, Fisheries), Consignaer’|Consignee,

Manufacturers(Food Company), Retailer, Distributor, Government Agency, etc.

=

business process

able 6 — Process description of “capturing cargo condition information during transport”

do this, the relevant business entities exchange electremic data (or electronic
between business entities or government agents.

Pr¢ conditions The relevant business entities have a processed business-process that handlesthe
transportation work of cargo from consignor (or exportes) to consignee (or importer). To

essage)

Begins when This process starts by exchanging electronic data (or electronic message) befoye/after or
on performing business process for cargo nfovement.

Scenario The exchanged electronic data (electronic.message) is captured and sent to thg integrat-
ed data centre as basic data for cargo condition information during transport, which
acknowledges the data to the sender

Endls when The relevant business entities receive acknowledgement of the receipt of the captured
data from the integrated dataceentre.

Exdeptions

Pogt conditions Captured data is ready for data handling or errors are reported to the sender.

Figiire 7 shows the inspection activities in the goods movement process and Figure 13, be
a sgquence diagram of the party generating cargo condition information and at what loca
profess they send this information, and when the consignee exports goods including
busfness process.

Cargo condition informadtion includes:

— |Meets time arrival requirement at condition check point;
— | Containerf/box opened during transport;

— | Cold-chain parameters; temperature and humidity;

— | Gontainer/box vibration, g-force.

low, shows
tion in the
inspection

As shown in Figure 13, Cargo condition information is checked along with Transportation Status at

steps 4, 8,12, 19, and 21 in the freight movement process.

The transportation status parameters include:

— The goods/consignment/equipment/means of transport has been cleared by agriculture, food or

fisheries authorities.

— The goods/consignment/equipment/means of transport has been cleared by port authority.

— The goods/consignment/equipment/means of transport has been cleared by customs.

— The goods/consignment/equipment/means of transport is moving to destination.

© IS0 2019 - All rights reserved
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— The goods/consignment/equipment has been released from bond.

— The goods/consignment/equipment has arrived at the port.

— The consignment of goods has been split.

— The movement of the goods/consignment/equipment has been stopped.

— The goods/consignment/equipment has been transferred to another means of transport.

— The goods/consignment/equipment/means of transport has been delayed in transit.
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Figure 13 — Sequence diagram on capturing cargo condition information during transport

business process. This diagram shows the sequence of activities between the cargo condition

Figure 14 shows an activity diagram of the capturing cargo condition information during transport
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Information Provider and the cargo condition Information Server. Cargo condition Information Provider
includes Consignee, Carrier, Inspection Service Provider.

Cargo condition information provider Cargo condition information server

Prepare cargo condition
Information during transport

v
Submit cargo condition \ ‘[ Receive cargo condition
Information during transpcy 'anormation during transport
o serst O
Store to serv >
C S
\ 4
Receive the Receipt of DeIivery/= (Send thkéaowledgement>

Figure |14 — Activity diagram of “capturing cargo condition information during transport{
business process

=
Cargo condition information provider \ | Cargo condition information server

D
k<Commercial Transaction Activity>>
Send C3rgo Condition Informatz'&@fring Transport
\

\
\
\
\

[[Carg:::?rfz;t?;tllc:\?::maﬁon L <<Responding Business Transaction>>
Sy TR Receive Cargo Condition Information during Transport

Figure 15 — Activity diagram of “capturing cargo condition information during transport”
business transaction
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