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• Fulfill the legal frameworks for production and 
distribution, e.g. food industry that traces where the raw 
material is coming and who the buyer is.

• Follow goods during transport and keep control of 
inventories.

• Guarantee of products and raw material origin, e.g. food, 
pharmaceutical and brand products. 

• Ethical issues of production and logistics activities.
• Registration of ingrediencies/production for the purpose 

of evaluation of environmental impacts.
• Create internal traceability e.g. tools and resources. 
• Guarantee effective recalls.
• Etc.

T&T examples of purposes
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• Retailers
• Food sector
• Pharmaceutical
• Transport / Logistics
• Construction industry
• OEM producers in various industries
• Utility industry
• Government
• Service providers
• Etc.

But have different applications 
in different industries
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Defining Tracking & Tracing
Track: The capability to follow the path of a specified unit and/ or lot  of 
trade items downstream through the supply chain as it moves between 
trading partners. Trade items are tracked routinely for availability, 
inventory management and logistics purposes (following the entity on its 
way from A to B). 

Trace: The capability to identify the origin of a particular unit located with
the supply chain by reference to the records held upstream in the supply
chain (finding the entity between A and B).

Tracking and tracing: linking up an object, moving from a consigner (A) 
to a consignee (B) through public space, with an information system. 

A T&T system constitutes the interface between a physical transportation 
system and an information system. 
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Defining T & T, cont.

Internal traceability / Vertical: Traceability within a company’s own 
span of operations to track/ trace a product/ component (i.e. tracing of an 
object within an organization, company, or partner in the supply chain). 

External, or chain traceability / Horizontal: Processes that take place
between trading partners to track/ trace a product (i.e. tracing of an
object between different organizations, companies, or partners in a
supply chain).

Whole chain traceability: Vertical + Horizontal traceability
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Track and Trace –
the vertical and horizonal integration 

for Industry 4.0 
Company A Company B Company C

Monetary flow

Material flow

Resource 
flow

Data and 
information flow

(Horizontal)
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Invoice information
(vertical information)

Track & Trace 
information

(vertical information)

Shipment information
(vertical information)

Production information
(vertical information)
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• Goods identification technology;
• Scope of the tracking and tracing systems;
• Registration timing and placing;
• Hierarchical level;
• Attributes recorded;
• Organization of the information system;
• Accessibility of the information system;
• Activity level of the tracking and tracing

system.

T&T - the 8 attributes
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• Human readable text
• Bar- or dot-codes
• Radio frequency tags (RFID)

Goods identification technology
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• Transportation 
(transformation of place)

• Storage  (transformation of 
time)

• Conversion process 
(transformation of form)

Scope of the T&T systems

Information Systems for Physical Distribution 130225 

10 

GUNNAR  STEFANSSON 
Div. for Logistics & Transport 

IS for Physical Distribution 

130225 - 28 

Goods identification technology 

GUNNAR  STEFANSSON 
Div. for Logistics & Transport 

IS for Physical Distribution 

130225 - 29 

Different bar codes 

•  EAN  13: 

•  EAN  128 och 
EAN 39: 

GUNNAR  STEFANSSON 
Div. for Logistics & Transport 

IS for Physical Distribution 

130225 - 30 

T&T, the identification 
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Registration time/place

• Various POA

• In-between, from one 
party to another

• Various POD

POD

POA

Distance

Time

= Recording
point= Monitoring
point

Enter/
exit

Enter/
exit
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• The product units themselves
• A box cont. several products
• A large box with many smaller ones
• A container loaded with pallets
• A vehicle loaded with pallets / containers
• Several boxes, pallets, or containers, 

together making  up a shipment

Hierarchial level of a T&T system
Information Systems for Physical Distribution 130225 

14 

GUNNAR  STEFANSSON 
Div. for Logistics & Transport 

IS for Physical Distribution 

130225 - 40 

Hierarchial level of a T&T system 

GUNNAR  STEFANSSON 
Div. for Logistics & Transport 

IS for Physical Distribution 

130225 - 41 

Hierarchial level of a T&T system 

GUNNAR  STEFANSSON 
Div. for Logistics & Transport 

IS for Physical Distribution 

130225 - 42 

Attributes recorded in a T&T system 

• The identity 
• The current location 
• The time 
• The quantity 
• The quality 
• The status 
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Attributes recorded in a T&T system

• The identity
• The current location
• The time
• The quantity
• The quality
• The status
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Organisation of the information system

• Each partner
• One central system operated by the 

most powerful partner
• One central system operated by a 

third party service provider

DB = Data base

DB

Vertical information

Physical flow

Centralized
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Accessibility of a T&T system

Information Systems for Physical Distribution 130225 

16 

GUNNAR  STEFANSSON 
Div. for Logistics & Transport 

IS for Physical Distribution 

130225 - 46 

Organisation of the information system 

GUNNAR  STEFANSSON 
Div. for Logistics & Transport 

IS for Physical Distribution 

130225 - 47 

Accessibility of a T&T system 

• Nonautomated 
• Automated 

GUNNAR  STEFANSSON 
Div. for Logistics & Transport 

IS for Physical Distribution 

130225 - 48 

Accessibility of a T&T system 

• Nonautomated 
• Automated 

• Non-automated

• Semi-automated

• Automated
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Activity level of a T&T system

• A passiv system

• A semi-active system

• An active system
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• Goods identification technology;
• Scope of the tracking and tracing systems;
• Registration timing and placing;
• Hierarchical level;
• Attributes recorded;
• Organization of the information system;
• Accessibility of the information system;
• Activity level of the tracking and tracing

system.

T&T - the 8 attributes
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T&T - the original
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Industri 4.0
Digital transformation is the 
enabler!  It includes:

•Big data
•Advanced analytics
•Augmented reality.
•Internet of Things (IoT) 
•Artificial Intelligence (AI)
•Smart sensors
•Additive manufacturing 
(3D printing)
•Blockchain
•Cloud computing
•Etc.

Source: PwC
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T&T link to Industry 4.0
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Goods identification technology; X X X
Scope of the tracking and tracing systems; X X

Registration timing and placing; X X
Hierarchical level; X X X

Attributes recorded; X X X
Organization of the information system; X X
Accessibility of the information system; X X

Activity level of the tracking and tracing�system. X X X

Industry 4.0 
parameters:

The T&T 8 
attributes:
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T&T link to Smart sensors
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Goods identification technology; X X X
Scope of the tracking and tracing systems; X X

Registration timing and placing; X X
Hierarchical level; X X X

Attributes recorded; X X X
Organization of the information system; X X
Accessibility of the information system; X X

Activity level of the tracking and tracing�system. X X X

Industry 4.0 
parameters:

The T&T 8 
attributes:
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T&T link to Blockchain
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Goods identification technology; X X X
Scope of the tracking and tracing systems; X X

Registration timing and placing; X X
Hierarchical level; X X X

Attributes recorded; X X X
Organization of the information system; X X
Accessibility of the information system; X X

Activity level of the tracking and tracing�system. X X X

Industry 4.0 
parameters:

The T&T 8 
attributes:
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… and even more futuristic
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What to 
come ?
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• Setting the Scene - definition
• The 8 attribute framework
• Industry 4.0 and applications on T&T
• Value creation

Agenda


