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Problem statement

Global food supply chains (FSC) links vendors to consumers ~

worldwide, and makes agro-food products available almost at
every place and at every season.

Consumers wants to be guarantee about the product character-
istics and quality of processes driving the product from the pro-
duction to their shopping cart.

The quality of agro-food products depends by the food pro-
cessing and by the distribution operations, and can be signifi-
cantly affected during the product life cycle. The proper manage-
ment and control of the logstics and the distribution network allows the producer to
guarantee the quality of products and the preservation of shelf-life.

FSC processes and activities typically include:

« Farming

« Food processing
« Packaging

« Storage

« Distribution

« Consumption

Throughout FSC activities, dif- f -
ferent environmental COndItIQnS and stresses have a relevant im-
pact on the quality and properties of agri-food products:
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Such shocks affect the quality, the téste and the nutritional characteristicsand param-
eters of food and can influence the reputation of Italian specialties (e.g. wine, edible
oil, cheese, pasta and bakery products, fresh fruits) renowned all over the world.
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Deployment

The principle activities of this project encompass:

1. Touch base with companies and Industrial partners.
2. Setting of on-board data logger (e.g. black box) to track shipments and products.

3. Recovery shipment profiles through the collection of sensors at destination.
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Project idea : — -

Food Supply Chain (FSC) is a project of research of University of Bologna in collabo-
ration with several international research institutions.

Prof. J.J Bartholdi from Georgia Institute of Technology has put together a team @
joining the University of Bologna and Prof. Riccardo Manzini, and other research

teams worldwide, attempted to monitor and control the distribution activities of agri-
food product throughout global FSC. The scope of the prOJect IS to assess for a gener-
ic agri-food product the: :
« Quality
. Safety
« Environmental sustainability f
« Efficiency - o
of the FSC system from “farm to fork™ according to a multi-discipliners perspective and
expertise (e.g. Engineering, Food Science, Agriculture, Chemistry, Logistics).
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v. Consumption &
end-life cycle

1. Products &
raw materials

iv. Packaging &
Distribution

111. Manufacturing
& Processing

1. Consolidation

e  Manufacturing system design

e System balancing and
optimization

¢ Energy management

e Lean Production approach and
agile manufacturing

e Maintenance and Reliability
Engineering (RAMS Analysis)

e  Spare parts management

e  Monitoring, process KPI
evaluation

e Integrated supply chain
management

e Raw material quality control
and management of efficient

e  Definition of tools for
planning the global food
supply chain

e Development and integration
of information systems for the
global FSC planning and
management

e Development of a performance
evaluation system for the
global food supply chain

e Key performance indicators —
KPI For global food supply

: chain and integration

i e Procurement and fulfillment

~

.
)] A .
HUSIITILS

e Logistic network planning, design, e
management and control
e  Warehousing solutions for
perishable food products
e Cold chain infrastructure design e LCA and environmental
e Packaging (primary, secondary and  impacts and externalities
tertiary) features e  Models, tools and technologies
e Traceability and monitoring of for Reverse Logistics and
distribution profiles sustainable network design and
e Innovative food-oriented sensors management
developing e Packaging disposal
e Device and equipment for stress
(vibration, temperature, humidity,
etc.) simulation

Models and tools for Supply\
Chain coordination
e DSS and tools for design and

management of FSC
storage conditions.

e Design and management of
distribution flows
e Food supply chain system
design and configuration
e Facility (production,
consolidation plants) location
e  Warehousing system design e Cogeneration manufacturing
and location systems and solar powered
e  Material handling plants.
e LCA and environmental impacts
of processing and transformation
e Plant-Layout

Engineering, Operations and
Logistics issues

N

=2

e  Monitoring and KPI setting to * Study of gut. microbiota in \
address food processing: chemical relation to diet, food
and physical parameters (i.e.
nutritional value)

e Predictive microbiology and
kinetic and probabilistic models to e
optimize food processes and
formulations.

e Safety and Quality
standard and
standardization in food

e Innovative and smart packaging
materials

e Biotechnological production of

biodegradable polymers to

address packaging waste issue

Development of “green” active-

passive sensors embedded

packaging allowing to detect
food expiration.

e Degradation phenomenon
analysis through kinetic data
analysis and special purpose
outdates labels and indicators.

e Quality assessment and
criteria settings to evaluate
final product features and
food processes

e  Chemical and physical
characterization of raw

formulation, etc.
e In vivo evaluation of health

ly chai t .
supply chain waste promoting features of

along the chain

e Food products and
supply chain systems
selection

e Food products
criticalities assessment
and processing
evaluation

e  Shelf-life threshold
evaluation of vegetable
and animal produces

functional, green, traditional
or innovative foods

e Consumer education
(sensory, compositive and
nutritional correct
perception of quality).

e  Guidelines for a correct
domestic food preparation
and processing including
catering environments

e Life Cycle Assessment and
Product cycle analysis.

e  Waste management

material as a tool for its
traceability

e Use of molecular and
instrumental techniques to
obtain raw material
fingerprints

Agriculture, Food Science and
Microbioloov

/

4. Simulation in laboratory through properly developed climate-controlled rooms repro-

duce the same transport profile (e.g., Temperature, humidity pro- _ .-
files) experienced by the shipped products. : f' -!
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Academic Partnerships

CSIRO
CSIRO
Australia

Georgia Institute of
Technology

Universidad Catolica
De Chile

Universidad National
De Cuyo

San Francisco
State University
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