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Challenges – the big picture

Swiftly adapt to changing scenarios

Overcome structural problems: Integrate SMEs

Focus on changing consumer needs and
trust throughout chain
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risk management (recall etc…)
food security and market stability
(delivery guarantees etc…)
sustainability
flexibility
consumer trust
process efficiency

To assure food safety:
Are enterprise interests served by TT

Enough benefits to invest ?



Complexity of 
food sector relationships
- where tracking and tracing

needs to be organized -



Farmer

Consumer

Tracking, Tracing, and Control

Tracking: identify position
Tracing: following product path



Farmer

Consumer

Network
Challenge

Tracking, Tracing, and Control

Tracking: identify position
Tracing: following product path

Tracking and tracing

network system and control



How to move forward

TT system technologies

TT information principle (organization)

TT costs (real)

TT benefit (potential)

Cost perceptions (low)

Sector dependencies of benefits
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Analytical methods
- product control

IT communication technology
- communication devices (RFID)
- satellites (GPS)

Organizational data networks
- communication infrastructure 

-------------------------------------------------------
Standardization

TT system technologies



YesNoNoForward tracing 
(movement)

YesNoNoBackward tracing 
(history)

YesYesNoTracking
(position)

YesYesYesBackward tracing 
(origin)

Information 
systems

Product tags 
(RFIDs etc.)

Analytical 
methodsTT Functionalities

Managerial
opportunities
+ challenges

TT system technologies - capabilities



YesNoNoForward tracing 
(movement)

NoNo/(Yes)YesControl

YesYesNoInformation carrier

YesNoNoBackward tracing 
(history)

YesYesNoTracking
(position)

YesYesYesBackward tracing 
(origin)

Information 
systems

Product tags 
(RFIDs etc.)

Analytical 
methodsTT Functionalities

Compexity of implementation small medium very high

TT system technologies - capabilities

Managerial
opportunities
+ challenges



How to move forward

TT system technologies

TT information principle (organization)

TT costs (real)

TT benefit (potential)

Cost perceptions (low)

Sector dependencies of benefits



Farmer Trade Processing Retail
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1. Detection



Farmer Trade Mill Retail
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Principle: Tracking/tracing/control

2. Backwards view



Farmer Trade Mill Retail
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Principle: Tracking/tracing/control

3. Source

Extra cost of
inefficient

Supply lines



Farmer Trade Mill Retail

4/04/2/1

1/04/1/1

1/04/2/1 2/04/3/1 3/04/1/12/04/4/1

3/04/3/1

3/04/2/1

3/04/8/2

3/04/9/1

2/04/1/1

3/04/8/1

1/04/2/2 2/04/2/1

1/04/3/1

2/04/4/2 3/04/3/2

3/04/7/1

4/04/1/1

Principle: Tracking/tracing/control

4. Forward view



Farmer Trade Mill Retail
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Farmer Trade Mill Retail

4/04/2/1
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Extra cost of
deficiencies
in internal

organization

Principle: Tracking/tracing/control



How to move forward

TT system technologies

TT information principle (organization)

TT costs (real)

TT benefit (potential)

Cost perceptions (low)

Sector dependencies of benefits



Tracking and tracing costs
Costs of control (methods etc.)
Costs of tracking and tracing system
Cost of process reorganization
Other costs (market loss etc.) 

Tracking/tracing benefit potential
Lower costs of recalls
Lower probability of recalls
Preferred supplier (delivery guarantee) 



Recall costs
with new system

Recall costs
with no system

Invest, if (benefit)

C(rtt) + [C(tt) + C(e) + C(q)] < C(ro)

System costs

But low pr But low pr

Conclusion:
A very substantial reduction in recall costs
is needed to make investments worthwhile

Investments in new (improved) systems

benefit



Recall risk and costs

1. Radical recall
2. Rapid methods
3. Parallel processes

(based on TT systems)



1. Radical recall
2. Rapid methods
3. Regional distribution or

parallel processes
(based on TT systems)

Reduction of recall risk



time

cost

Industry/Retail

Benefit potential through rapid methods

Bakeries

Time in chain
before reaching
consumer

Assure detection before consumer stage

Reaching
consumer

stage

Pressure on
analytical
methods

Flour sales
by mills



Channel 1:
Flour to
regional bakeries

Many days
regional sales
good

Distribution and control: case study mill

Case study
- flour sales -



Distribution and control: case study mill

Few days
global sales
deficient

Channel 2:
Flour to
industry A



Distribution and control: case study mill

Few days
parallel organ.
‚acceptable‘

Channel 3:
Flour to
Industry B



Insufficient quality of TT system

high risk
What percentage of supply
can be kept out
of quarantine

Market stability (benefit) 

Backward view



high quality of TT system

low risk

Market stability (benefit) 
What percentage of supply
can be kept out
of quarantine



Risk picture

Ideal TT risk management situation:
Controlled (parallelized/focused) backward
Controlled (parallelized/focused) forward



TT system technologies

TT information principle (organization)

TT costs (real)

TT benefit (potential)

Cost perceptions

Sector dependencies of benefits

How to move forward



Recall costs

Time

Insurance coverage

Negotiated coverage
Negotiation

range

The production - retail interdependency
(failure at level of trade/mill)

retail

trade



Recall costs

Time

Insurance coverage

Negotiated coverage
Negotiation

range

The production - retail interdependency
(failure at level of trade/mill)

Costs
retail

trade

perceived
costs



Lost in the Food (Chain) Network ?

Being part of the whole



+++0Only legal requirem.
+++++Sector batch TT

+++++Sector quality TT

Quality
Batch TT

Batch TTLegal TT

Enterprise decision
alternatives

Sector decision
alternatives

Benefit tables (TT example) considering
sector situation



Conclusion

Costs (now)
investment by individual enterprise

Benefits (later or not at all):
only when all in business network participate
= costs of agreements

Who gains: all (in the end)
But adoption problem: how to initiate

Need for cooperation/coordination
Cluster solutions, country solutions
sector solutions (cereal etc.)


