Chopra 4e – Chapter 8 case discussion


What actions do you think influence the actions and decisions?  For example, do you think that the price the subcontractor charges have any relationship to the amount of private warehousing space to be leased?

Public warehousing has a $4 to $6 charge for material handling and a $10 to $12 charge for storage based on thousand pound rolls. Using the midpoint of both yields a variable cost of $16 per thousand pounds and no fixed cost for reserving the capacity.
Private warehousing averages $4 per thousand pounds per quarter plus a fixed rate for the space over the three year planning period. There is no mention made of the fixed cost, so one assumption might be that the maximum required storage over the three year period is the space needed for the physical goods with an allowance for aisle space, dock space, etc. Using a factor of 2.5 times the volume of stored material will allow for 360 degree access to material so inventory can be rotated.
One planning approach would be to use a level output rate using inventory as a lever. By idling five thermoforming presses SPC can produce 20,160 thousand pounds of product per quarter; thereby exceeding their aggregate demand of 234,644 thousand pounds by approximately 7,300 thousand pounds. The maximum storage need for this plan is 6,048 square feet, which occurs during the first quarter of 2007, when the forecast is only 14,112 thousand pounds. This aggregate plan appears in a spreadsheet separate from this document.
Private warehousing for this plan would be:

(6048 sq ft)($4/sq ft)(12 periods)(2.5 factor) = $725,760.

Public warehousing requires payment for just the space used and has a cost of:

(25,119 sq ft)($16/sq ft)(2.5 factor) = $1,004,760.
Another planning approach is the use a chase strategy using capacity as a lever. One such plan using a combination of idling/on-lining presses, overtime, and subcontracting has a maximum inventory requirement of 782 thousand pounds and an overall storage requirement of 2336.8 thousand pounds. The total plan cost for this alternative is about a $200,000 less than the level plan, but carries with it the harm of a destabilized work force and supply chain stress. This aggregate plan appears in a spreadsheet separate from this document.

Private warehousing for this plan would be:

(782 sq ft)($4/sq ft)(12 periods)(2.5 factor) = $93,816

Public warehousing for the same planning period would cost:
(2,336.8 sq ft)($16/sq ft)(2.5 factor) = $93,472
All factors, cost and less quantifiable, should be considered when creating an aggregate plan. If subcontracting is prohibitively expensive, a producer may elect to use their own inventory as a lever when faced with fluctuating demand. This poses a direct trade off of the price of overtime/idle time and holding costs with the subcontracting charges. If work rules prohibit idling a work force or laying off workers, then the planner is limited in planning options.

Julie should factor corporate strategy into the aggregate plan. She should weigh the potential damage done by incurring backorders and storage fees with the cost of meeting all forecasted demand – the cost versus responsiveness tradeoff.
Julie also has to decide how to handle any potential error in the demand forecast.  How do you recommend she handle these errors?

Julie’s forecast variance can be accommodated by performing some sensitivity analysis on the aggregate plans and trying to build as much flexibility into the plan as possible. For example, a quarter that is forecasted as a high demand quarter may require all of SPC’s capacity. Julie can plan for overtime during that period and might contact subcontractors to verify that they have sufficient capacity at that time just in case the forecast is low. If Julie has appropriate planning tools she can run multiple aggregate plans for demand forecasts that are plus or minus two or three deviations from the forecast’s point estimate. These multiple plans can be combined with the demand forecast’s plan to ensure that there is a capacity cushion available when needed.

