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Purpose:  The following case study is designed to show how Lean Manufacturing principles and techniques (set-up reduction and six sigma) can be applied effectively.  The example used is one from our everyday life, which focuses on the process of preparing a breakfast meal and deals with some decisions that we make without applying analysis to the situation.  In industry, the processes that are planned, controlled and modified are normally more sophisticated and complex, but the same principles and general model can be used.

Methodology:  In this case, we prepare a “gourmet” breakfast consisting of pancakes, an omelet, bacon, orange juice and coffee.  We will first investigate the method that our grandmothers used to make the breakfast.  We will estimate the quality, in terms of several characteristics, taste, deviation from the recipe, freshness, time to table, etc.  We will then look at some model techniques that are used in kitchens and try to develop models that affect the decision making for breakfast activities.
Exercise – Part A:  Tables 1- 5 contains the ingredients and “process plans” for preparation of the items required for breakfast.  Our grandmothers were actually very smart women that knew how to parallel process the activities required for breakfast.  We will begin by going through an exercise where we will look at creating a Gantt chart of the activities and times for our traditional breakfast.  We will assume that we have done no “food preparation”, and the process begins like in most factories by getting the required supplies.
There is an interesting twist to this situation in that the pancakes, omelet and bacon should be ready at the same time; otherwise, some portion of the breakfast will be cold.  This is sort of like a Bill of Material explosion, where release is based on expected process times.

Table 1.  Pancake recipe.

PANCAKES (like IHOP)

Recipe By 
Serving Size : 2 Preparation Time :5:00 minutes Cook time 2:00 minutes
Categories : Breakfast/Brunch

Amount Measure Ingredient -- Preparation Method
-------- ------------ --------------------------------
1 1/4 cups flour
1 egg
1 1/4 cups buttermilk
1/4 cup sugar
1 teaspoon baking powder -- heaping
1 teaspoon baking soda
1/4 cup cooking oil
pinch of salt
cooking spray

Preheat skillet over medium heat. Use pan with nonstick surface and apply pam spray. In blender or with mixer, combine all ingredients until smooth. Pour batter by spoonfuls onto the hot pan, forming 5 inch circles. When edges appear to harden, flip the pancakes. They should be golden brown. Cook on other side. Makes 8 pancakes.

- - - - - - - - - - - - - - - - - - 

Serving Ideas : serve with good syrup and fruit

Table 2. Process plan and materials list for mushroom omelet 

	Gormet mushroom omelet from meals.com


	Estimated Times

	Preparation Time
	5 mins.

	Cooking Time
	15 mins.
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2

tablespoons butter, divided
1/2

medium onion, peeled and chopped
1/2

cup chopped mushrooms 
1/2

teaspoon salt 
1/4

teaspoon ground black pepper 
5

eggs, beaten
1/2

cup grated cheddar or Monterey Jack cheese 
1 1/2

tablespoons chopped fresh Italian parsley 
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Melt half the butter in a nonstick skillet over medium-high heat. Sauté onion and mushrooms with salt and pepper just until soft. Transfer to platter. 

Melt remaining tablespoon of butter over high heat. Add eggs, swirling to coat pan. As soon as bottom sets, scatter in mushroom mixture and cheese. Reduce heat slightly and fold eggs to enclose, flipping omelette if desired. Sprinkle with parsley, divide into 2 servings and slide onto plates. Serve hot.

Serving Size: 2



Table 3. Bacon materials list and process plans.

Recipe By 
Serving Size : 2 Preparation Time :1:00 minutes Cook time 5:00 minutes
Categories : Breakfast/Brunch

Amount Measure Ingredient -- Preparation Method
-------- ------------ --------------------------------
6 Strips of slab bacon


Preheat skillet over medium- high heat. Use pan with nonstick surface and apply pam spray. Place bacon strips in pan so that they do not overlap.  Cook until they are golden brown. Cook on other side. 


Table 4.  Orange juice materials list and process plans.

Recipe By 
Serving Size : 2 Preparation Time :6:00 minutes Cook time 0:00 minutes
Categories : Breakfast/Brunch

Amount Measure Ingredient -- Preparation Method
-------- ------------ --------------------------------
6 Juice oranges

Slice oranges in half.  Squeeze oranges until dry and collect juice. 
Table 5. Coffee materials list and process plans.

Recipe By 
Serving Size : 12 Preparation Time :1:00 minutes Cook time 5:00 minutes
Categories : Breakfast/Brunch

Amount Measure Ingredient -- Preparation Method
-------- ------------ --------------------------------
¼ cup coffee

1 gallon water

1 filter


Place filter in coffee maker- add water and turn maker on. Wait until coffee stops dripping. 


Exercise – Part B:  Tables 6 contains the ingredients and “process plans” for preparation of the pancakes required for breakfast.  Most food providers utilize setup reduction techniques and even a food preparation staff.  Table 6 simply uses a baking mix for the pancakes.  For this part of the Case, you are to put together a scenario of “set up reduction activities” that will reduce the time required for the breakfast.  Again, the process begins like in most factories by identifying the external activities required.  
Table 6.  Pancakes using Jiffy mix

Serving Size : 15 pancakes  Preparation Time :2:00 minutes Cook time 2:00 minutes
Categories : Breakfast/Brunch

Amount Measure Ingredient -- Preparation Method
-------- ------------ --------------------------------
1 Jiffy Baking mix
1 egg (optional)
1 1/4 cups milk
cooking spray

Preheat skillet over medium heat. Use pan with nonstick surface and apply pam spray. In blender or with mixer, combine all ingredients until smooth. Pour batter by spoonfuls onto the hot pan, forming 5 inch circles. When edges appear to harden, flip the pancakes. They should be golden brown. Cook on other side. Makes 8 pancakes.



Exercise Part C.  During a recent visit to one of the major U.S. automakers, a new flexible assembly system was scrutinized.  It seems that the system was designed for quick change-over.  Unfortunately, change-overs in the facility were more than 6 months apart.  Before the system could be reconfigured, the adjustment mechanisms had rusted.  Even worse is that the Technicians could not figure out how to adjust the system since it was a first and the manuals were lost.  This is a problem with “learning” (or forgetting in this case), and relates to the frequency that activities are conducted.  Further investigation into the problem uncovered that for infrequently performed tasks, the likelihood of a problem (hardware seizure, incorrect adjustments, improper materials lists, etc.) increased significantly.
