Green Valley Foods


(Adapted from Modern Decision Making by Sam Bodily)








Green Valley Foods processes and markets canned and frozen vegetables. The profitability of the company depends to a great degree on their ability to harvest and package the year’s worth of crops efficiently in a 6-week planting period. The company was undertaking a project in late 1995 to improve the planting schedule and management of the harvest for the canned corn crop. A pilot study was being conducted in the Illinois division of the company.





Each year the amount of corn needed is budgeted at the end of the calendar year. Then contracts are procured for the number of acres needed to produce the budgeted crop. This decision had already been made for the 1996 growing season; contracts had been arranged for 4147 acres in Illinois.





There were two limitations to meet in accomplishing the budget yield. First, there was a limited growing season. Secondly, there was a fixed capacity at the cannery of 2520 ponds/48 hr period. Ideally, the crops would mature in a uniform, continuous way to use the cannery most efficiently. If, because of equipment constraints, the corn could not be harvested at peak maturity within a 48 hour period, it would turn out as substandard quality and sell at a reduced price. If too much corn became ripe at once, then some acres might be “passed”, at the cost of $800 per acre.





The planting schedule affects everything that happens in the growing season. The time when acres are planted determines how fast they mature and their yield. It was also felt by some experts that the location of the planting might affect yield and the time to maturity.





Unfortunately, it is impossible to do any exact planning. Weather, of course, varies from year to year providing variability in yields and the time between planting and maturity. Also, the time of planting cannot be guaranteed. If the ground is too wet or dry, planting must be postponed.





A useful method for crop planning explored by Green Valley is the heat unit method. The method is based on the fact that there is some minimum temperature at which growth occurs and a maximum temperature above which growth stops. Within the range between the minimum and maximum temperatures, crop development  progresses roughly linearly with the number of heat units, where for a particular day,





Heat Units = Average Temperature - Threshold Temperature





Crop maturity would be determined by the cumulative number of heat units it has received since planting. It has been estimated that 1680 heat units (using the Fahrenheit scale) were needed for the corn to mature. 





Green Valley now wants a model help them plan their crop planting and harvest schedule. Read chapters 2,3 and 4 from Bodily that were handed out in class and answer the following questions. You should have a draft of your answers to questions 1 and 2 ready for discussion in class on Feb 8.





a. Identify decision variables for this planning problem. Are these variables, binary, discrete, or continuous?





b. What objective(s) would you have for the problem? What attribute would you use for each objective? In what units would you measure each attribute?





c. Structure your variables and attributes into an influence diagram.





Note that 
