MSC 337 Operations Management

 Problem Set 4 

 Lesson Seven –  A.  Barbara Simpson’s lighting company is considering producing the table lamp electrical sockets that she needs rather than continuing to purchase them from Bethesda Electric.  Bethesda Electric charges $0.99 per unit with a minimum purchase of 6,000 units. (Fewer than 6,000 units could be ordered, but the price will be the same as if 6,000 units were ordered). She estimates that it will cost $5,200 for her to set up the assembly line at her own company and $0.24 per socket for labor and, materials.

a.) If Barbara ended up needing 7,000 sockets, would she be better off outsourcing the brackets to Bethesda Electric or producing them herself?

Cost of outsourcing = $0.99 * 7,000 = $6,930

Cost of own production = set up costs + variable costs




= $5,200 + 0.24* 7,000 = $6,880

At 7,000 units it is cheaper to produce rather outsource the brackets.

b.) What is (are) the “break-even point(s)” for outsourcing versus doing the job in house? [Hint: If you are having trouble with this part of the problem, try plotting cost vs. number for both outsourcing and performing the job in-house.]

Break-even point for outsourcing versus doing the job in house is reached where costs for the two options are the same as determined below.

Let number of units = X

Total cost of outsourcing = quantities * cost per unit = 0.99X

Total cost of in-house manufacture = $5,200 + 0.22X

Where the two costs are equal;


0.99X =  5,200 + 0.22X


0.77X = 5,200


X = 6,754 units

c.) For what levels of demand is Barbara better off outsourcing to Bethesda Electric?

For levels of demand below 6,756 units, Barbara is better off outsourcing than manufacturing inhouse. The following table provides a summary of costs to be incurred for above and below break-even point. Note the low cost of outsourcing for demand below break-even point.

	Units
	Cost -outsource
	Cost In-house
	Difference

	
	
	
	

	6,500
	6,435
	6,630
	-195

	6,600
	6,534
	6,652
	-118

	6,753
	6,686
	6,686
	0

	6,800
	6,732
	6,696
	36

	6,900
	6,831
	6,718
	113


.

Lesson 7 – B   Cabinets for Everyone, Inc., needs to choose a production method for its new office shelf, the Ministand.  To help accomplish this, the firm has gathered the following production cost data:

	Process Type
	Annualized Fixed Cost of Plant and Equipment
	Labor Cost per Unit
	Material Cost  per Unit
	Energy Cost  per Unit



	Mass Customization
	$1,290,000
	26
	18
	12

	Intermittent
	$1,005,000
	24
	28
	20

	Repetitive
	$1,725,000
	28
	15
	14

	Continuous
	$1,960,000
	25
	15
	12


Cabinets for Everyone  projects an annual demand of 24,000 units for the Ministand.  The Ministand will sell for $140 per unit.

a.) Which process type will maximize the annual profit from producing the Ministand?

	Process Type
	Fixed costs
	Labor /Unit
	Material / Unit
	Energy / Unit
	Variable cost / unit
	CM per unit 
	Gross margin 
	Profit 

	Mass Customization
	1,290,000
	26
	18
	12
	56
	84
	2,016,000
	726,000

	Intermittent
	1,005,000
	24
	28
	20
	72
	68
	1,632,000
	627,000

	Repetitive
	1,725,000
	28
	15
	14
	57
	83
	1,992,000
	267,000

	Continuous
	1,960,000
	25
	15
	12
	52
	88
	2,112,000
	152,000


The process that will maximize annual profit from producing ministand is Mass Customisation.

     b.) What is the value of this annual profit?

As determined above, the process will generate a profit of $726,000

Lesson 8 – A  Lexus is considering three sites—Greenville, Jacksonville, and Adamsville—at which to locate a factory to build its new model ZS550.  The goal is to locate a minimum-cost site, where cost is measured by the annual fixed plus variable costs of production.  Lexus has gathered the following data:


Lexus knows it will produce between 0 and 60,000 of these models at the new plant each year, but, thus far, that is the extent of its knowledge about production plans.

a.) For what volume of cars is Adamsville the recommended site?

	
	Cost per unit

	Volume
	Green vile
	Jackson Vile
	Adamsvile

	5000
	           4,500 
	           6,000 
	         6,000 

	      10,000 
	           3,500 
	           4,000 
	         3,500 

	      20,000 
	           3,000 
	           3,000 
	         2,250 

	      30,000 
	           2,833 
	           2,667 
	         1,833 

	      40,000 
	           2,750 
	           2,500 
	         1,625 

	      50,000 
	           2,700 
	           2,400 
	         1,500 

	      60,000 
	           2,667 
	           2,333 
	         1,417 


Based on the above computations, Adamsville is the recommended site for any volumes above 20,000 since this is when its cost per unit will be the lowest.

b.) For what volume is Greenville optimal?

Green ville is optimal at 60,000 units production since that is the point at which its cost per unit is lowest.

c.) Over what range of production is Jacksonville optimal?

Jacsonville optimal production is between the range of 40,000 units and 60,000 units as per the table above.

Lesson 8 – B  A British hospital chain wishes to make its first entry into the U.S. market by building a medical facility in the Midwest, a region with which its director, Doug Moodie, is comfortable because he got his medical degree at Northwestern University.  After a preliminary analysis,  four cities are chose for further consideration.  They are rated and weighted according to the factors shown below:

	Factor
	Weight
	Chicago
	Milwaukee
	Madison
	Detroit

	Cost
	2.0
	8
	5
	6
	7

	Need for a Facility
	1.5
	4
	9
	8
	4

	Staff Availability
	1.0
	7
	6
	4
	7

	Local Incentives
	0.5
	8
	6
	5
	9


a.) Which city should Moodie select?

To identify the city to be selected, weighted performance for each of the city and variable is determined. For instance the weighted cost for Chicago = 2.0 * 8 = 16. A sum is then calculated for weights of each city and the city with the highest score chosen in this case Chicago as calculated in the table below.

	Factor
	Chicago
	Milwaukee
	Madison
	Detroit

	Cost
	16
	10
	12
	14

	Need for a Facility
	6
	13.5
	12
	6

	Staff Availability
	7
	6
	4
	7

	Local Incentives
	4
	3
	2.5
	4.5

	Total weight
	33
	32.5
	30.5
	31.5


Chicago should therefore be selected

b.) Assume a minimum score of 5 is now required for all factors.  Which city should be chosen?

Milwaukee should be selected on this basis since it is the only city with a score of at least 5 in all the factors considered.

Site�
Annualized Fixed Cost�
Variable Cost per Automobile�
�
Greenville�
$10,000,000�
$2,500�
�
Jacksonville�
$20,000,000�
$2,000�
�
Adamsville�
$25,000,000�
$1,000�
�
 








