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9:50 AM: Introduction to planning of the fresh agricultural supply chain, Omar Ahumada

10:05 AM: Current planning tools in TERRa-Fresh, Rodrigo Ulloa

10:20 AM: Parameter setting, Rodrigo Ulloa

10:30 AM: Representative Farms formation and Pilot Implementation Paul Gutierrez, Patty Emmert

10:40 AM: Open discussion

Agenda
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Vision

Our aim is to develop a set of planning tools that will support

the decision-making process required for the articulation of

Fresh Produce Supply Chains. These tools will assist the

whole process, from the selection of crops and production

regions, to the delivery of the produce to the costumers.



Fresh Agricultural Products:

▪ High production costs

▪ High labor requirements

▪ Uncertain production

▪ Limited shelf life

▪ Risky Market

▪ Price unknown

▪ Variable demand

▪ Decisions are taken before any knowledge of the
demand, price and production → Planning a must

Planning Tools Overview



Planning Tools Overview
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• Model 1: Land Allocation Tool

Perspective of a single grower

Single location

Up to 7 crops

Demand based on expected prices

• Model 2: Contract Response Tool

Perspective of the SC articulator/buyer

Single location

Up to 7 crops

Demand based on a contract and expected prices

• Model 3: Contract Response Tool (multi-location)

Perspective of the SC articulator/buyer

Up to 6 locations

Up to 7 crops

Demand based on a contract and expected prices

Current Planning Tools

Planting and harvesting plan

Allocates available land to selected crops

Planting and harvesting plan

Plan to supply the contract demand

Determine how much land is needed

Planting and harvesting plan

Plan to supply the contract demand

Determine needed land in each region

Takes advantage of complementary regions
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Model 1: Land Allocation Tool

• Step 1: Select the Location and its parameters



Model 1: Land Allocation Tool

• Step 2: Select the Crops and its parameters (additional data)



Model 1: Land Allocation Tool

• Step 3: Run the Optimization to obtain the results. Here some examples of how it looks:

General 
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Planting Calendar (acres/week) 

Harvesting Calendar (lb./week)



• Model 1: Land Allocation Tool

Perspective of a single grower
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Up to 7 crops

Demand based on expected prices
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Tactical Planning Models

Planting and harvesting plan

Allocates available land to selected crops

Planting and harvesting plan

Plan to supply the contract demand

Determine how much land is needed

Planting and harvesting plan

Plan to supply the contract demand

Determine needed land in each region

Takes advantage of complementary regions



Model 3: Contract Response Tool 
(multi-location)

• Step 1: Select Planning Week and Locations



Model 3: Contract Response Tool 
(multi-location)

• Step 2: Select the Crops and its parameters (additional data)



Model 3: Contract Response Tool 
(multi-location)

• Step 3: Upload the Contract (format sample available)



Model 3: Contract Response Tool 
(multi-location)

• Step 3: Run the Optimization to obtain the results. Here some examples of how it looks:
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Model 3: Contract Response Tool 
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• Step 3: Run the Optimization to obtain the results. Here some examples of how it looks:
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Model 3: Contract Response Tool 
(multi-location)

• Step 3: Run the Optimization to obtain the results. Here some examples of how it looks:

Land Usage 

at each 

Location



Model 3: Contract Response Tool 
(multi-location)

• Step 3: Run the Optimization to obtain the results. Here some examples of how it looks:

Contract Fulfillment for each crop, 

from the different locations



Model 3: Contract Response Tool 
(multi-location)

• Step 3: Run the Optimization to obtain the results. Here some examples of how it looks:
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Model 3: Contract Response Tool 
(multi-location)

• Step 3: Run the Optimization to obtain the results. Here some examples of how it looks:
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Model 3: Contract Response Tool 
(multi-location)

• Step 3: Run the Optimization to obtain the results. Here some examples of how it looks:

Labor requirements for each location 

(planting and harvesting activities)



Parameter Setting

• All the parameters used by default are estimated values. We tried to 

capture most relevant parameters, but there is still some work to do in 

refining the parameters

• This can be changed/customized to different users:

• Individual Growers

• Groups of Growers

• Agents looking for coordination (ie: a response to Farm to School Program)

• Supply Chain Articulator



Representative Farms formation 
and Pilot Implementation



Representative Farms formation 
and Pilot Implementation

Assessment Methodology:

• Grower specific information

• Land/Climate Zone Information

• Crop Specific Information

• Financial Services and Business Practices

• Marketing Practices

• Logistic Service Provider Information

• Regulations



Representative Farms formation

Grower Specific Information:

• Land Ownership and Land size

• Expertise of growers 

• Business Model

• Capital Source 

• Level of Association

• Infrastructure related to growing fresh produce, precooling, 
processing, packaging



Representative Farms formation

Land/Climate Zone Information:

• Temperature 

• Precipitation

• Amount of Sun Light

• Quality of soil

• Water availability

• Humidity

• Etc.



Representative Farms formation

Crop Specific Information

• Production costs, labor and water requirements

• Yield Estimations

• Compatibility Requirements (Temperature and Chemical)

• Storage Requirements

• Shelf Life



Representative Farms formation
Comprehensive Enterprise Analysis of Each Crop: 

Number of Crop Acrers Total Cost per Acre Total Crop Cost

30 4,672.54$            140,176.05$        

Yield Pounds Per Ac Total Production 

Estimated Amount 

Harvested 7,000.00 210,000.00 Total Acres =Estimated Sales per 

Acre Per Acre Total Crop Sales Total Cost/OperationPer Acre Total

Price per Pound 1.50$                              $                             1.50 Land Prep Total 822.87$        24,686.17$          

Gross Farmers Market 

Sales 10,500.00$                315,000.00$             Planting Total 360.76$        10,822.69$          

Net Profit Wholsale 

Market 5,827.46$                   174,823.95$             Cultivation Total 737.47$        22,124.02$          

Harvest Total 2,751.44$     82,543.17$          

Net Profit at % of Crop Sold 80% 60% 40% Post Harvest Total -$              -$                    

Per Acre 3,727.46$                  1,627.46$            (472.54)$              Total 4,672.54$     140,176.05$        

Total 111,823.95$                      48,823.95$                (14,176.05)$              

Carrots



Additional Questions
&

Open Discussion
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Additional Material


