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THE DEFINITION

Product traceability1

Traceability is defined 

as the ability to retrospectively follow the movement 

of food, feed, food-producing animal or substance intended to be, or expected to be 

incorporated into or in contact 

with food or feed, through all stages of production, processing and distribution by means 

of recorded data. 

“Reconstructing the food & feed chain”

1 Adapted from the General Food Law (EC regulation 178/2002) Article 3(15)
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THE PERSPECTIVES ON TRACING

Tracing the food & feed chain is in all interest 
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Industry
 Optimization

 Ensure supply

 Ensure quality

Consumer
 Guarantee origin

 Ensure quality

 Ensure sustainability

Administration
 Prohibit food fraud

 Ensure food safety

 Ensure food security

Tracking Certification

Recall
Tracing



EFSAS ROLE IN TRACING

When EFSA 
gets involved...
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ECDC connects 
different outbreaks 

via an European 
outbreak definition

Member states recognise
foodborne outbreaks

Member states
perform food tracing in 

their
countries

EFSA coordinates
multi-national tracing

and evaluates evidence
on request of EC

Commission (RASFF)
collects and exchanges European 

information
on suspected food items



THE PROBLEM
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SupplierEstablishmentCustomer
Product

Ingredient

SupplierEstablishmentCustomer
Product

Ingredient

Food business 
operators shall be 

• able to identify any supplier
• to identify any client

Food shall be adequately labelled or 
identified to facilitate its traceability.

Information is
• scattered
• unstructured
• not machine readable



EstablishmentCustomer
Product Product

SupplierEstablishment
Product

Farm to Fork (forward)

Fork back to Farm (backward) 

RESULT: THE FOOD SUPPLY CHAIN

Results per analysis:

• Already established parts of the food supply chain

• Open knots (establishments) with missing data

• Missing amount of material (lost in tracing) 
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Olaf Mosbach-Schulz: Complexity of tracing FCL Training, Luxembourg, 21st January 2020,



A FOOD CHAIN WITH ITS STAGES / ACTORS
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Primary producer

Broker (Consolidator)

Processor

Wholesaler

Distributor

Retailer
Cash & Carry

Caterer Consumer

Short          - cuts

Handling of by-products/waste (feed / fertilizer)

Loops



TOOL: FOOD-CHAIN-LAB

BfROpenLab: http://silebat.github.io/BfROpenLab/
Support / contact: Marion Gottschald marion.gottschald@bfr.bund.de
Authors: A Weiser, et al., German Federal Institute for Risk Assessment (BfR)
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Specialized software:
• collects data in the right structure / performs data validation
• filters and visualizes food supply networks
• performs data analysis:   Scoring, cross-contamination, regional analysis 

Primary production

Processing

Distribution

Final preparation

Contamination



THE COMPLEXITY
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THE START: DEMOS PROJECT

Review of tracing methodologies

• General data structure 
to collect tracing data

• Extensive literature search 
on existing guidance

• Expert hearings for several food areas:

• fresh meat

• Fish

• ready-to-eat food of animal 
and non-animal origin

• and the retail sector
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TRACEABILITY SYSTEMS

How to evaluate and define a traceability system:
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Data structure: 

Primary activities Traceable resource units

Data collection:

Critical tracing events Key data elements



MICRO STRUCTURE
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Actor 1

Processing Storage OutStorage In

Transportation

Transportation Taking DeliveryDelivery

Actor 2

Processing Storage OutStorage In



GRANULARITY OF PROCESSING
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Actor

Storage 1

Ingredient A:

Lot #InA1

Lot #InA2

Processing

Storage OutStorage 2

Ingredient B:

Lot #InB1

Lot #InB2

Pre-processing

Food Product:

Pre-processing
Post-processing

Lot #OutF1

Storage 3

Service Product:

Lot #InS1

Lot #InS2 Lot #OutF2



PROCESSING

Processing is any change of the product:
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Name Change

Preparation New product / new lot (time)

Storage New product characteristics / time

Processing at distribution:

Trade New contact (information owner)

Blending, repacking Merged lots / new consignments

Dividing, splitting Splitted locations / multiple consignments

Transport as processing:

Transport New location (time)



Delivery 2

COMPLEXITY OF TRANSPORT

The units of transportations are Logistic Units, e.g. palettes, container etc.
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Taking Delivery 1

Trade Unit # F1.1

Trade Unit # F1.2

Trade Unit # 
G1.1

Trade Unit # 
G1.2

Trade Unit # 
G2.1

Trade Unit # 
G2.2

Taking Del. 2

Trade Unit # 
H1.1

Trade Unit # 
H1.2

Trade Unit # 
H1.3

Delivery 1

Trade Unit # F1.1

Trade Unit # F1.2

Trade Unit # 
G1.1

Trade Unit # 
G1.2

Trade Unit # 
G2.1

Trade Unit # 
G2.2

Trade Unit # 
H1.1

Trade Unit # 
H1.2

Trade Unit # 
H1.3

Logistics provider



DIVISION OF PRODUCTS DURING DISTRIBUTION

The trade units can change in the food chain, …
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Trade Unit of production,
e.g. = 8 boxes = 64 cans

Trade Unit 
for distribution,

e.g. 1 box = 8 cans 

Trade Unit 
for the Consumers,

e.g. 1 can

… but they are usually defined in the
Product Information Sheet



DIFFERENT LAYERS OF TRACING
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Physical material flow
in the food-supply-chain

Actors and their roles
in the food-supply chain
(Food Business Operators)

Time

Information holder:
= product,          
= transport 
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STATUS AND ACTIVITY RECORDS (DETAILED)

38Time

Location

Duration

activity 1

Duration

storage out

Duration

transport

Duration

storage in

Duration

activity 2

Duration

storage out

Duration

transport

Duration

storage in

Storage in

Establishment 1

Storage out

Storage in

Establishment 2

Storage out

Storage in

Transportation

mean 1

Transportation

mean 2

Status:

Activity:



STATUS AND ACTIVITY RECORDS (MEDIUM)
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Duration in establishment 1
Duration

transport
Duration in establishment 2

Duration

transport

Establishment 1

Establishment 2

Establishment 3

Transportation

mean 1

Transportation

mean 2

Time

Location

Status:

Activity:



STATUS AND ACTIVITY RECORDS (ROUGH)
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Duration in establishment 1
Duration

transport
Duration in establishment 2

Duration

transport

Establishment 1

Establishment 2

Time

Location

Status:

Activity:



QUALITY OF TRACEABILITY SYSTEMS

• The precision is mainly described by the granularity of the differentiation of 
the traceable resource units and activities.

• The completeness is mainly described by the percentage of necessary 
information, which it is possible to retrieve retrospectively.

• The reliability is mainly described by the accuracy of the stored information. 
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TRACEABILITY SYSTEMS

Which data do we need 
to reconstruct the history of a food item

(suspected to be the cause of a disease) ?
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DATA STRUCTURE

Which data are needed for tracing?

• Basic tables:

• Status: Product, Lot, TRU (WHICH OBJECT?)

• Transformation: FBO (WHO?), Establishment (WHERE?), Activity (WHAT CHANGE?)

• Coding manual, e.g. granularity, format

• Adaptations, e.g. specific food sectors, actors

• Classification, e.g. food chain, food item, addresses

• Enrichment, e.g. GIS coordinates, register data

• Consistency, e.g. rules, completeness
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REVISED DATA STRUCTURE: 9 TABLES
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Product

Lot / batch
(Logistic unit)

Traceable
Resource Unit

Food Business
Operator

Establishment

Activity

Investigation

Information
source

Measurement

Transformation                                Status                                               Information           
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Olaf Mosbach-Schulz
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(Thanks to an unknown lady who permitted this photograph of her tattoo, 2016, photograph by Olaf Mosbach-Schulz)


