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Food Supply Chain Innovation

• Farm to Table 
• Meat Processing Automation
• Vertical Farming
• Unmanned Farmers Markets
• Drone delivery networks
• Autonomous farming equipment



Focus on Supply Chain Innovation

Supply Chain Automation
• Warehouse automation
• Autonomous trucks
• Port and terminal automation
• Last mile automation with robots and drones
• Drone distribution networks

Supply Chain Visibility
• EDL and GPS enable live tracking
• Exception management
• Live ETA & Dynamic optimization

Supply Chain Network Optimization
• Digital Twins
• Simulation 
• Multi-objective and multi-mode optimization (HPC)

Supply Chain Forensics
• Leverages data, IIOT and artificial intelligence
• Predicts supply chain disruptions



Supply Chain Forensics
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Systems-Oriented Event Template (JP 2-0, Figure IV-8, p. IV-15)

Source: Partnership Solutions International



Department of Homeland Security

Traditional versus Forensic Approach
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Food and Ag

Chem Fin IT Trans Water

Energy Comms Dams

CF CM DIB GovNuc

Source: Partnership Solutions International



Power of Databasing

7

Source: Partnership Solutions International



Power of Databasing
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Huawei

ISIS

China-Intel

China-Micron

Iran-Yemen

Foreign 
Investment  in 
battery 
innovation

Auto Ind

SK 5G

MainlandAfrica

Hydrogen Fuel 
Cell DevChina 2025 Strategy

Silicon Valley 
Venture

DRC Cobalt Ind

Global Influencers in 
multiple verticals

China Gov 
Investment 
Strategy

Source: Partnership Solutions International

Lithium Ion 
Batteries



Critical Ingredients
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https://cheatdaydesign.com/vitamin-cheat-sheet/

There are 156 life saving drugs 
for which the US is entirely 
dependent on foreign sources.

There are dozens of food and 
feed grade vitamins, minerals 
and preservatives for which the  
US is entirely dependent upon 
foreign sources.

Critical Vitamins

https://cheatdaydesign.com/vitamin-cheat-sheet/
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China produces over 90% of nine critical vitamins 



Supply Chain 
Mapping 
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Step 1 – High Level Tier 1 Supply Chain Mapping 
For each item in the BOM, identify manufacturing process, Tier 1 Sources, Warehouses, Modes of Transport and 
Packaging.  Reese’s Peanut Butter Cups are produced in Hershey, PA but ingredients come from four continents.
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Step 1 – High Level Tier 1 Supply Chain Mapping 
Understanding the manufacturing process
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Step 1 – High Level Tier 1 Supply Chain Mapping 
Hershey’s buys chocolate from industrial chocolate processors like Cargill.
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Step 2 – Detailed Tier 2 Mapping 
Cargill acquires Cocoa Beans from over 30 Co-Ops in Ecuador, Ghana and the Ivory Coast.  In the 
Ivory Coast, beans flow from Yamoussoukro to the port of Abidjan.  
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Step 2 – Detailed Tier 2 Mapping 
Cargill acquires Cocoa Beans from over 30 Co-Ops in Ecuador, Ghana and the Ivory Coast. 
 In the Ivory Coast, beans are packages in sacks and flow via truck from Yamoussoukro to 
be processed in the port city of Abidjan.  Processed chocolate butter and liquor is then 
containerized and sent through the city to the warehouse outside APM Terminals. 
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Step 2 – Detailed Tier 2 Mapping 
At the port, Cargill loads pallets into intermodal shipping containers which 
are then loaded onto Maersk ships destined for the US East Coast.
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Step 3 – Tier 3 Supply Chain Mapping
Hundreds of small farms harvest cocoa beans and sell them to the Co-Ops 
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Step 4 – Subsequent tiers Supply Chain Mapping
Hundreds of small farms harvest cocoa beans and sell them to the Co-Ops 
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Step 5 – Identify all of the external factors that could impact supply
• People (Industry influencers and all of their colleagues, mentors and connections)
• Weather (Floods, fires…)
• Infrastructure (Roadways, bridges, communications, power)
• Port operations and capacity (Terminal operators, shippers) 
• Pests and availability of pesticides (Locusts)
• Local Politics (Mama Cocoa)
• National Politics (Elections, candidate platforms, )
• International Organizations (WTO, UN, IMF…)
• Finance (Banking and availability of micro-loans)



Step 6 – Monitor production and flow 
IOT and Supply Chain Visibility enable anomaly detection  
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Step 7 – Databasing 
Data “lakes” enable artificial intelligence and machine learning to evaluate structured 
and unstructured data to predict supply chain disruptions



WOMEN IN
BUSINESSGlenn Luckinbill

Director of Supply Chain Innovation Forum
630-697-9933
gluck@iastate.edu
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Focus on Innovation and Entrepreneurship

The Student Innovation Center opens next month
• 5G, IOT, ML, AI, Sensor Fusion, Robotics, Drones 
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Supply Chain Visibility



Ocean Freight Visibility



In 2000, China and India had 42 million internet users.

Today, China and India have over 1.2 billion users.

Almost 2/3 of World Population now have internet access.

Anybody, anywhere, can learn anything.
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