Additional Advanced Problems for Chapter 2

1.  A production line runs two 8 hours shifts, five days per week.  The following data has been reported at the end of each shift for the past two weeks.  The standard output for the production line is 75 units per hour.
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a. Compute the utilization and efficiency for the first shift, the second shift, and for the two shifts combined.

b. Which shift had the larger utilization?  Which shift had the larger efficiency?  Which shift had the larger total production over the two week period?

c. A third shift is to be run.  Suppose this shift is able to achieve utilization equal to the larger of the two utilization figures for the first two shifts, and efficiency equal to the larger of the two efficiency figures for the first two shifts.  What is the predicted output per 8 hour shift?

2. Crane Custom Cabinets manufactures custom kitchen and bathroom cabinets based on specific customer orders received through big-box retailers. The owner of Crane Custom Cabinets, Bob Crane, recently attended a seminar on Lean manufacturing. Intrigued by the testimonials given by a number of plant managers, Bob has decided to prototype a manufacturing cell to determine whether wide spread adoption of Lean techniques will result in greater efficiency and utilization. Laura Wilder, Crane’s operations manager, would like to expand the scope of Bob’s proposal to include a prototype of cellular manufacturing, but also include a redesign of both the product and process to take full advantage of mass customization techniques. Laura’s contention is that through process and product redesign, cycle time should be reduced from 8 minutes to approximately 7.385 minutes per unit, resulting in increased throughput of 25 units per week.

Bob has agreed to attempt both the Lean cell and the Lean cell with product and process redesign concepts for 6 week trials on a limited product set. During that time, the following data was captured.

	
	QUANTITY PRODUCED

	WEEK
	Initial
	Cell
	Cell Plus Redesign

	1
	249
	283
	316

	2
	288
	295
	316

	3
	243
	264
	312

	4
	236
	289
	311

	5
	295
	296
	316

	6
	253
	263
	318


	
	Initial
	Cell
	Cell Plus Redesign

	Reason for Downtime
	Minutes
	Minutes
	Minutes

	Internal Setup
	63
	44
	39

	External Setup
	85
	15
	6

	Preventative Maintenance
	22
	41
	42

	Machine Breakdown
	97
	15
	12

	Material Problems
	16
	15
	12

	Operator Not Present
	32
	17
	8


Assuming the plant works one 40 hour shift per week with no overtime or outsourcing, calculate the following.

a. The efficiency of the prototype line using the initial layout, the cellular layout, and the cellular layout plus product and process redesign.

b. The percent change in efficiency for the cellular layout and the cellular layout plus product and process redesign versus the initial layout.

c. The utilization of the prototype line using the initial layout, the cellular layout, and the cellular layout plus product and process redesign.

d. The percent change in utilization for the cellular layout and the cellular layout plus product and process redesign versus the initial layout.

3. Jinx Manufacturing is evaluating alternatives for producing a new product line. Like many North American manufacturers of high labor content goods, Jinx is seriously considering off-shoring and/or outsourcing production. James O’Neil, the manager for the new product line, is considering internal sourcing of production at a new North American plant along with off-shoring production in either China or Vietnam. 

Due to the high risk of the new product offering and extreme cost of building a new facility in North America, Jinx management has decided that James can either build a large facility now or purchase land for the plant but delay construction for two years at which point demand forecast accuracy should be substantially improved. Current construction costs would be $1.55 million, of which $400,000 represents the cost of the land. Should the land be purchased, there is a 70 percent chance that the market will be favorable toward the new product at which point Jinx can construct a large plant for $1.8 million (not including land costs) or sell the land for $750,000. If the market proves unfavorable, Jinx can construct a small plant for $1.1 million (not including land costs) or sell the land for $550,000. 

If Jinx decides to build a new facility in either China or Vietnam, James can choose between large or small facility sizes. A large manufacturing plant will cost $1.1 million and $750,000 while a small facility will cost $650,000 and $475,000 in China and Vietnam respectively. Regardless of where built, large manufacturing facilities can produce $3 million in revenue in good market conditions, $2.7 million in fair market conditions, and $1.4 million in poor markets. Small manufacturing facilities can produce $2.4 million in revenue in good conditions, $2 million in fair conditions, and $1.4 million in poor conditions. The probability of good, fair, and poor market conditions is given in the table below.

	
	Good
	Fair
	Poor

	Forecast, Current
	30%
	40%
	30%

	Forecast, Year 2
	
	
	

	Favorable
	70%
	25%
	5%

	Unfavorable
	10%
	30%
	60%


If James decides to pursue production in China, in addition to building a new facility, Jinx also can contract manufacturing to one of three different contractors. As an emerging market, Jinx’s choice of contract manufacturers is limited to a single company in Vietnam. If Jinx employs a contract manufacturer, the following net profits can be expected under good, fair, and poor market conditions.

	
	Good
	Fair
	Poor

	China 1
	2,400,000
	1,900,000
	1,000,000

	China 2
	2,500,000
	1,300,000
	1,100,000

	China 3
	1,900,000
	1,700,000
	1,500,000

	Vietnam
	1,900,000
	1,650,000
	1,300,000


a. In which country should James propose sourcing production? Should Jinx internally produce the new product line or outsource production? 
b. If James proposes production in North America, should Jinx construct a large or small facility?  Should it construct the new facility now or in the future?
















