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Home Depot in San Juan Capistrano:
Multi-objective Multi-stakeholder Decision Case
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Background on Proposed Home Depot in San Juan Capistrano
       Home Depot proposed to open a retail hardware building products store in San Juan Capistrano,
 California, USA to offset Lowe’s move to nearby San Clemente. The new store would be located on a 15.26 acre property in a strip of industrial oriented land in the southernmost part of San Juan Capistrano. Home Depot had purchased two acres of this land and would need to acquire the rest that was owned by the city.  
(This website describes the issues and the results of the advisory vote in Nov. 2002 by city residents on this proposal: http://www.smartvoter.org/2002/11/05/ca/or/meas/DD/.)
       For this case, options were identified as: build Home Depot, don’t develop the land, build RV Park and build specialty retail facilities. Stakeholders were: the City of San Juan Capistrano, Home Depot, competing local small businesses, complementary local small businesses, nearby residents and other area residents. Communities throughout the world face similar decisions where “Big Box” retailers such as Wal-Mart or Home Depot propose new locations.
Purpose and Student Audience
This case demonstrates a way to describe and/or aid context-rich idiosyncratic organizational strategic decision making that traditional single attribute decision methodologies (usually just considering monetary outcomes alone) can not tackle.  We call this method the Multi-objective Multi-Stakeholder Modeling Methodology.  The case has been taught successfully as an in-class exercise in MBA elective courses on decision analysis (with about 40 students), to full-time MBA students as well as business and health care executives. It would work as an in-class case in masters and undergraduate level classes in engineering, business, and OR/MS, as long as the class is small enough to divide students into groups and groups have access to computers to use the Excel file which contains the case.  Or, it could be assigned as a take-home case, followed by discussion of results in a subsequent class.
We expect students to learn how to evaluate decisions under certainty with multiple objectives and multiple stakeholders. In particular, students can learn how to generate an objectives hierarchy, rate options with respect to objectives, assign importance weights for objectives, determine the preferred alternative action based on calculated overall values of options and do sensitivity analysis in decisions under certainty. 

Instructions for Case

· Assign the students to six groups that represent different stakeholders: the City of San Juan Capistrano, Home Depot, competing local small businesses, complementary local small businesses, nearby residents and other area residents.
· Ask the groups to do the following.
(1) Brainstorm the objectives of the stakeholder.  Create a hierarchy of objectives by
      grouping related objectives together.
(2) Put the objectives in the spreadsheet.
(3) Rate the options’ performance on each objective on a scale from 0 to 10.
(4) Ask the groups to make their own judgment of the “raw swing weights” to put on
      the lowest level objectives.  (The spreadsheet was set up to take raw swing 
      weights and normalize them to sum to 1.  It then computes the sumproduct of the 
      weights times ratings on each objective and displays the overall additive multiple
      objective value of each alternative.  We assume an additive multiple objective
      value function is appropriate.) 
(5) Ask them to answer all the questions and post the completed spreadsheet file to
      your school’s intranet website to share.  See Table 1 for a sample filled-out
      spreadsheet for the City of San Juan Capistrano stakeholder group.
(6) Ask each group to determine the best option based on the analysis.

· During the class discussion, the instructor inputs the calculated overall values for each option from each group into a summary file to create bar charts showing results. Then, the class is asked as a whole to take a final vote among the options to predict the actual vote. 
· After the class discussion, we show the students the actual vote result.  The San Juan Capistrano vote was 68% against the city selling the land to the Home Depot (6,582 people), and 32% voted yes (2,961 people) according to the Los Angeles Times (11/7/02, pg. B11).


Specific Skills That One Can Expect the Students to Learn
(1) Learn to assign value ratings to how well each option satisfies each objective.
  Students should learn that there are different sets of scales which can be used to evaluate ratings of each option regarding each objective. One is a qualitative scale (e.g. “+”, “-”, “0”, and “?”), where these codes stand for favorable, unfavorable, neutral or balanced and insufficient information, respectively. To make such a qualitative scale more understandable, sometimes color codes are used instead. For example, four different colors (e.g. green (+), red (-), yellow (0) and grey (?)) can be chosen to represent the four levels of ratings on options with regard to each objective. Note that these color codes are commonly used in traffic lights (e.g. green light: go, red light: stop, yellow light: yield), which help students understand rating scales better. In contrast to this qualitative scale, a 0-10 scale is used in this case to rate the options quantitatively with respect to each objective, where 0 is the worst and 10 is the best. Students grapple with how to set the scale for evaluating different options. 
(2) Learn to creatively generate objectives and structure them into a hierarchy of objectives. Students should be prepared to generate objectives and subobjectives on their own. This provides practice in being creative in a problem structuring task.  Note that for some stakeholders, several objectives may have been pre-developed for the convenience of case discussion. Students may not understand or may disagree with certain objectives. The instructor can therefore guide the students to think about whether the objectives make sense.     

(3) Learn to use the swing weight approach to generate importance weights on objectives. Rather than assigning weights on objectives directly, the swing weight method provides a theoretically correct way to assess the relative importance of objectives.
 By using the swing weight method, the objectives are placed in rank order by importance and raw weights are assigned to the objectives on a 0-100 basis, where 0 is the least important and 100 is the most important. Then weights are normalized to add up to 1 (or 100%) and each objective receives a calculated normalized weight. See more details on the swing weight method in Clemen (1996) and von Winterfeldt and Edwards (1986).

(4) Learn to do sensitivity analysis in decisions under certainty, using “sliders” created in the Excel software. Sensitivity analysis in decisions under risk has been widely discussed in the literature and textbooks in decision analysis, however, there is relatively little discussion on sensitivity analysis in decisions under certainty. In the Home Depot case, sliders are created in Excel for students to do sensitivity analysis in decisions under certainty. (A sample of the use of sliders is in Table 1). With the aid of sliders, students can adjust the raw weights on objectives dynamically and as a result, the overall values of options may change as the calculated normalized weight on each objective varies.  In other words, the best option may switch from one to another as they move the sliders to change the importance weights on the objectives. Therefore, the use of sliders in Excel offers a convenient means to perform sensitivity analysis in decisions under certainty and adds another sensitivity analysis tool for decision scientists.

(5) Learn to compare the overall values of options, using the sumproduct function in Excel. Once students fill out the spreadsheet, the sumproduct function in Excel will calculate the overall value for each option
 and then students can choose the alternative with the highest overall value as their favorable option. Furthermore, students may not understand what a “dominant option” or “dominated option” means even if given a brief definition. A discussion on this issue will be helpful to explain that no matter what weights there are on objectives, an option which is worse than or tied with another on each objective is dominated and can be eliminated.
(6) Learn to compare and contrast results from different stakeholder groups. After each group completes evaluating the options in the Home Depot case from the perspective of one specific stakeholder, we collect the calculated overall values for each option from each group into a summary file to create bar charts showing results. Then, the students are asked to compare and contrast the evaluation results from different stakeholder groups.

Typical Student Questions and Errors

       According to our experience, doing the cases could take much more time if students were extremely uncertain what value rating should be assigned to particular objectives, or when they spent much time on generating subobjectives.  Students tend to ask some typical questions which help us discover what they do and don’t understand. 

(1) Students might not understand the difference between ratings and weights.  Weights are assigned to represent the importance of each specific subobjective, while ratings are given to each of the alternatives based on this subobjective. (Rating: the single objective value function level attained by an alternative on that objective.) The instructor can make it clear before students fill out the spreadsheet.

(2) The same weights assigned to different subobjectives are allowed (since students often tend to think that the weights should be in a descending order).  Moreover, with regard to one subobjective, students can also give the same ratings to different alternatives.

(3) Students don’t have to complete filling out all the blanks of subobjectives.  Objectives don’t have to have the same number of subobjectives, but if an objective is subdivided, there should be two or more subobjectives.

(4) Students might generate wrong or redundant subobjectives for one specific objective.  For example, in a prostate cancer case we developed, “minimize side effects” is an important objective. Students might create three subobjectives for this general objective, including “fewer or no side effects,” “moderate amount of side effects” and “many side effects.” However, these purported subobjectives are just levels of side effects  and those levels would be reflected in the value ratings assigned to each alternative action.  Therefore, it is not appropriate to have these three subobjectives underneath this specific objective.
(5) Students were sometimes confused about whether they should start with the lowest or highest level subobjectives when computing swing weights. The instructor can remind them that they only need to assess the lowest level subobjectives, since our spreadsheet is set up to calculate the rest. Note that a top-down approach can also be used, but that is not the way our spreadsheet was set up.
Selected Literature
A brief review of related literature is given in Table 1. The method in this case combines the swing weight approach (Clemen, 1996) and the multi-objective multi-stakeholder decision making methodology (see Figure 1 below and Winn and Keller, 2001).  
Keeney, Renn and von Winterfeldt (1987), while developing an objectives hierarchy for the planning of the former West Germany’s energy policies, took a slightly different approach to analyze multi-objective multi-stakeholder decisions. They combined each stakeholder’s objectives hierarchy into one objectives hierarchy for the nation’s energy policy, with eight major objectives: security of energy supplies, national economic impact, resources utilized, environmental impact, health and safety, social impact, political impact, and international impact.

       Ward Edwards aided the Los Angeles Unified School District school board to plan for court-mandated desegregation by developing the school board’s objectives hierarchy and inviting stakeholder groups to present their own desegregation plans and their own weights on the board’s objectives (von Winterfeldt and Edwards 1986).
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Figure 1

The Multiple Stakeholder Multiple Objective Modeling Method

For Examining the Evolution of a Decision
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Table 1 

Decision Alternatives Rated for the City of San Juan Capistrano (Home Depot Case)
	
	
	
	
	
	Rating on Each Objective

	
	
	
	
	
	0 to 10, where 10 is best 

	The City of San Juan Capistrano’s Objectives Hierarchy
	Calculated Weights
	Calculated Normalized Weights
	Sliders
	Raw Swing Weights
	Option 1 "Build Home Depot"
	Option 2 "Don't develop the land”
	Option 3 "Build RV Park"
	Option 4 "Build specialty retail”

	OVERALL OBJECTIVES
	
	
	
	
	 
	 
	 
	 

	1. Support the city and its residents
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	  1.1 Promote job creation
	0.55
	0.05
	
	20
	8
	0
	1
	8

	  1.2 Keep the city's retail base competitive
	
	0.05
	
	20
	5
	0
	0
	6

	  1.3 Provide land sales revenue
	
	0.25
	
	100
	10
	0
	0
	0

	  1.4 Provide tax revenue
	
	0.15
	
	60
	10
	0
	1
	2

	  1.5 Provide more shopping choice to city residents
	
	0.03
	
	10
	4
	0
	0
	6

	  1.6 Minimize cost of city services
	
	0.03
	
	10
	2
	10
	5
	3

	2. Enhance viability of community
	
	
	
	
	
	
	
	

	  2.1 Provide community service
	0.10
	0.04
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	15
	3
	0
	1
	3

	  2.2 Provide regional development
	
	0.01
	
	5
	7
	0
	1
	8

	  2.3 Minimize disruption of native land
	
	0.05
	
	20
	1
	10
	6
	3

	3. Optimize social impact on the city
	
	
	
	
	
	
	
	

	  3.1 Minimize disruption to daily life
	0.19
	[image: image4.emf]0.04
	
	15
	2
	10
	6
	3

	  3.2 Minimize crime (day laborer congregation)
	
	0.05
	
	20
	3
	10
	4
	3

	  3.3 Minimize overcrowding
	
	0.04
	
	15
	2
	10
	2
	3

	  3.4 Minimize traffic congestion
	
	0.03
	
	10
	3
	10
	6
	3

	  3.5 Minimize impact on city planning and land use
	
	0.04
	
	15
	3
	10
	6
	3

	4. Minimize adverse environmental impact
	
	
	
	
	
	
	
	

	  4.1 Minimize noise
	0.11
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	10
	3
	10
	5
	3

	  4.2 Minimize hazardous material spills
	
	0.01
	
	5
	3
	10
	7
	4

	  4.3 Minimize visual impact
	
	0.03
	
	10
	3
	7
	2
	4

	  4.4 Minimize loss of green land
	
	0.01
	
	5
	6
	10
	7
	6

	  4.5 Minimize impact on air quality
	
	0.01
	
	5
	6
	10
	7
	6

	  4.6 Minimize impact on biological resources
	
	0.01
	
	5
	6
	10
	7
	6

	  4.7 Minimize impact on water quality
	
	0.01
	
	5
	6
	10
	7
	6

	5. Minimize health and safety impact
	
	
	
	
	
	
	
	

	  5.1 Minimize impact from possible earthquake
	0.05
	0.03
	
	10
	4
	10
	4
	4

	  5.2 Minimize impact from contaminated material
	
	0.01
	
	5
	3
	10
	7
	4

	  5.3 Minimize impact from solid waste
	
	0.01
	
	5
	4
	8
	6
	2

	SUM
	1.00
	1.00
	
	400
	
	
	
	

	OVERALL VALUE (SUMPRODUCT OF NORMALIZED WEIGHTS  TIMES RATINGS)
	
	
	
	
	6.21
	4.15
	2.43
	2.85


Table 2 

Selected Papers from Literature on Multiple Objective Decisions

	Topic
	Primary Stakeholders
	Purpose:

Describe/

Aid
	Scale
	Compute Overall Value?
	Number of Objectives Hierarchies

	Starkist

(Winn & Keller 2001)
	Starkist, 

Environmental Groups,

Fishing Fleet.
	Describe
	+

0

-
	No
	3

	MacMillan-Bloedel

(Winn & Keller 1999)
	MacMillan Bloedel,
Loggers,

Environmentalists.
	Describe
	+

0

-
	No
	3

	Home Depot Case


	Home Depot, The City, Nearby Residents, Other Residents, Complementary Businesses, Competing Businesses.
	Describe
	0-10
	Yes
	6

	LA School Board

(von Winterfeldt and Edwards 1986)
	Different stakeholders (for and against) could provide their own weights on objectives and ratings.
	Aid
	
	Yes
	1

	INFORMS Merger
(Keller & Kirkwood 1999)
	ORSA members, TIMS members,

Staff.
	Aid
	-2 to +2
	Yes
	1

	Germany’s Energy Policy

(Keeney, Renn,  von Winterfeldt 1987)
	Association of German Industries,

Labor Unions, The German Society for Nature Protection, etc.
	Aid
	none
	No
	1 final

	BC Gas

(Keeney and McDaniels 1999)
	BC Gas,

10 other stakeholder groups.
	Aid
	Value tradeoffs
	Yes (total equivalent cost)
	1

	Nuclear Incidents and Potassium Iodide 

(National Academies Press 2003)
	Each state with close-by nuclear power plant, Plant operators, Government agencies, American Thyroid Association, etc. 
	Aid
	0-10
	No
	1





1. Find Sources








2. Find Data





3. Model Decision Frame Timeline





4. Model Objectives Hierarchies


(Trees)





5. Validate Timeline


and Objectives Hierarchies





6. Evaluate Decision Process





Identify Decision Timeline


Identify Alternatives


Identify Objectives


Identify Possible Events


Identify Alternative Chosen





Identify Objectives of Stakeholders


Model Trees for Main Stakeholders


Model Multiple Trees for Primary Stakeholder





Ask Decision Makers 


Ask Other Stakeholders


Check Consistency with Available Information





Score Alternatives with Objectives Hierarchies 


Compare Choice with Other Alternatives





Identify Stakeholders 


Identify Decision Makers


Identify Other Data Sources





Determine Decision Phases


Determine Key Decision Elements in Each Phase


Develop Decision Frame Timeline








� San Juan Capistrano is famous for being the city that swallows return to every year to build their nests on the adobe walls of the historic mission.


� Subsequent lectures could cover assessment of single attribute measurable value functions.  Here, direct rating of the value of an alternative action on an objective is sufficient.


� The importance weight depends on the range that is being contemplated.  For example, suppose salary can range from $40K to $200K  and commute time ranges from 60 minutes to 10 minutes. Suppose a student is presented with two hypothetical options: Job M (for money): $200K, but a 60 minute commute versus Job T (for Time) a 10 minute commute, but only $40K.  A student who chooses Job M is saying that making the most money is more important than saving time in commuting, for the ranges that were contemplated.  With the swing weight method, for just these two objectives, this student would be instructed to consider Job M as having an overall value of 100 (as the best of these two hypothetical options).  The Worst Case Job WC would have the bad salary ($40K) and the bad commute (60 minutes).  This student would be told this Job WC has the overall value of 0.  Then, he’d be asked this question:  On a scale from 0 to 100, what overall value would you give Job T?  Suppose he says: “I’d say this Job T has an overall value of  50.”  From this response, one can use the swing weight approach to infer the normalized weight on salary for this student is 100/(100+50) =  2/3 = .66  and the normalized weight on commuting time is 50/(100+50) = 1/3 = .33.


� It is assumed that an additive multiattribute measurable value function is appropriate.
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