
mizes the assembly, packing, and distribution costs over T periods, plus
transition costs incurred as plant configurations change. In this case,
packinghouses are viewed as transshipment points and specified as inte-
ger variables (Hilger et al.).

METHODOLOGY

The Static Model

For this problem, let Xijkl be the quantity of fruit type ( = 1 denotes
oranges and 1= 2 denotes grapefruit) shipped from supply area i to
demand point k through plant size-location j. Each possible plant size-
location can have multiple plants. For example, Vero Beach has three
plant size-locations. They are (a) one small existing packinghouse, (b)
seven large existing packinghouses, and (c) one large potential packing-
house. In this problem there are i = 1,... , 13 supply areas with Sil fruit
available, k = 1, . . . , 10 demand points with Dkl fruit required and = 1,

. , 13 possible plant size-locations.' Let Cijkl be the assembly, elimina-
tion transportation, 2 variable packing, and distribution costs associated
with Xijkl. An integer linear programming model which minimizes the
cost is

13 13 10 2 13

(1) MIN I I CijkeXijk + Yjf,.i=1 j=1 k=l e=1 j=1

13 10

subject to: I Xijkt =Si (i= 1, . . . ,13;= 1,2)
j=1 k=1

13 13
"1 1 Xik1 = Dkt (k = 1, ... ,10; = 1,2)

i=1 j=1

13 10 2

SXijkt Yj CAP (j= , . . . , 13)
i=1 k=l 1=1

Yj, Xijkt > O, Yj is integer.

Yj equals zero or a positive integer depending on the number of packing-
houses at a specific size-location that are open, fj is the fixed cost associ-
ated with a single plant at size-location j, and CAPj is the capacity of a
single plant at the jth size-location. Si (the supply side) varies over time.

'Plant size locations were based on the location of (a) citrus production, (b)
large cities adjacent to existing railroad and highway networks, and (c) existing
packinghouses.

2Packinghouse eliminations do not meet fresh market size. The cost of trans-
porting the eliminations to the nearest processing plant is added to the per box
cost for fresh citrus packed.
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