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Information resulting from environmental assessments needs to be systematically organized and analyzed to be useful in the decision making process.  This course provides a survey of methods, tools, and processes that are currently used to aid environmental decision makers (who may include policy makers, environmental managers, and effected populations).  The topics to be covered in the course are listed below:

Initial list of topics to be covered in course

Cost Benefit Analysis

Decision Analysis

Corporate Environmental Management Systems

Comparative Risk Analysis

Cooperative Game Theory

Multi-objective Programming and Multi-criteria Analysis

Simulation Modeling

Geographic Information Systems and Science 

Environmental Decision Support Systems

Adaptive Environmental Management

Public Participation

Environmental Negotiation/Mediation

These will be evaluated with respect to their theoretical foundations, systems formulation, and appropriate application.  Evaluation of the strengths and weaknesses of these approaches will also be discussed.

Conduct of the Course:

There will be readings provided on Cicada that include articles, book chapters, and reports for each the topics covered.  Students will be expected to have read the material for that course period in advance of the class meeting.  Students may be assigned as discussion leaders for each of the readings on that week’s topic.  Pop quizzes on the reading material may be given.  

Grading:  There are two series of assignments that will be graded:
I. Reading Assignments:

The reading assignments should be prepared in teams of approximately 3 (no less than 2 no more than 3) students. I strongly encourage you to change teams from one week to another. You will learn more this way and, should you encounter a free-rider phenomenon, you will not be stuck with it for more than one week at a time. 

Please submit your reading assignments via the digital drop-box on Cicada (The first assignment may need to be submitted via e-mail).  
The title for the reading assignment must be as follows: Reading #--last names of authors (be sure to include your entire group).  

The reading assignments will be graded and posted on the Cicada or returned via e-mail.  Late submissions are marked down.  I will not accept reading assignments that are more than one week late.  The reading assignments are generally short, between half and one page per question (I will usually indicate the maximum length on the assignment. If not indicated, keep at below one page). We will not read the write-ups beyond the recommended length. The length limit does not include any graphs or tables attached to support your main point.  

These will be graded as 3 very good/excellent: 2 good/satisfactory; and 1 needs improvement/not up to standard and 0 if not turned in or turned in too late.

II. Problem Sets:

General Guidelines for Problem Sets:

Problem sets will be due about 1 week after the topic has been covered in lecture.   Like the reading assignments you can work in teams of approximately 3 (1 to no more than 3) students. Again I would strongly encourage you to change teams from one week to another. You will learn more this way and, should you encounter a free-rider phenomenon, you will not be stuck with it for more than one week at a time. 
Please submit your completed Problem Sets via the digital drop-box on Cicada
The title for the Problem Sets must be as follows: Problem Set #--last names of authors (be sure to include your entire group).  

You can submit your Problem sets electronically via the digital drop box in Cicada or in hard copy whichever works best for the assignment.  
If Submitting in hard copy:  

Make sure to have the title of the assignment Problem Set # and be sure to include the names of all the participants (be sure to include your entire group).  

The problem sets will be graded A through F and posted on the Cicada or returned via e-mail or in person.  Late submissions are marked down one letter grade for each week it is late.    

Contribution to Final Grades:
Problem Sets:  65%

Reading Assignments: 35%

Optional:  Students can choose to do a final project/paper in which they apply and/or evaluate one or some of the methods, tools, or processes covered in the course.  If sufficiently high enough this grade can be substituted for two of the reading summaries or a problem set (this may be subject to change).   
When possible and where appropriate guest lecturers will be invited to class.

Readings and Assignments

	Date:
	Topic:
	Readings and Assignments

	Jan. 19, 22
	Introduction
	Introduction and Chapters 1 and 2 in: Better Environmental Decisions, Edited by: Sexton, Marcus, Easter, and Burkhardt.

Contents:

Introduction: “Integrating Government, Business, and Community Perspectives,” Sexton, et al.

Chapter 1: “Making Decisions About Environmental Policy,” Michael E. Kraft.

Chapter 2: “Understanding Individuals’ Environmental Decisions: A Decision Sciences Approach,” Paul R. Kleindorfer.

	
	Assignment
	Due January 19: Chapter 1, Table 1 lists the major pieces of environmental legislation in the United States.  Are there environmental problems of which you are aware that would not be addressed by any of the laws listed?  This will not be collected but will be discussed – please think about this.

	Jan. 26
	Introduction, continued
	Chapter 3: Environmental Decision Making by Organizations: Choosing the Right Tools,” Mary R. English.

Chapter 4: Business Decision Making About Environment: The Challenge of Sustainability,” Stuart L. Hart.

Chapter 5: Congressional Decisions About Regulatory Reform: The 104th and 105th Congresses,” Gary Bryner.



	Methods Review

	Jan 29 
	Methods Review
	Using EXCEL. 

Equations, Graphs and Charts

	Modes and Preferences for Decision Making

	Feb. 2,5
	Decision Modes and Models
	Chapter 3 in: A Primer for Policy Analysis, Stokey and Zeckhauser. The Model of Choice.



	
	Decision- Makers Preferences
	Chapter 8 in: A Primer for Policy Analysis, Stokey and Zeckhauser. Defining Preferences.



	
	Assignment
	Due Feb 12:  Problem Set #1

	Benefit Cost Analysis

	Feb. 9,12
	Benefit/Cost Analysis
	Chapters 9 and 10 in: A Primer for Policy Analysis, Stokey and Zeckhauser.

Ch. 9: Project Evaluation: Benefit-Cost Analysis.  Ch. 10 The Valuation of Future Consequences: Discounting. 

Chapter 8 in: Better Environmental Decisions, Edited by: Sexton, Marcus, Easter, and Burkhardt: “Benefit-Cost Analysis and Its Use in Regulatory Decisions,” Easter, Becker, and Archibald.
Optional: Chapter 6 in: Environmental Decision Making: A Multidisciplinary Perspective, Chechile and Carlisle. “The Economic Model,” Peter Rogers.



	
	Assignment
	Due Feb 19:  Problem Set #2: on Benefit - Cost Analysis



	Decision Analysis

	Feb. 16, 19
	Decision Analysis
	Chapter 12 in: A Primer for Policy Analysis, Stokey and Zeckhauser. Decision Analysis.
 Chapter 4 in: Environmental Decision Making: A Multidisciplinary Perspective, Chechile and Carlisle. “Probability, Utility, and Decision Trees in Environmental Decision Analysis,” Richard Chechile.

“Decision Analysis and Risk Management Decision Making: Issues and Methods,” Risk Analysis, Vol. 7, NO. 2, 1987. 

	
	Assignment
	Due Feb 26:  Problem Set #3: on Decision Analysis:
 

	The Analytical Hierarchy Process

	Feb. 23,26
	The Analytical Hierarchy Process (AHP)
	Chapter 2: Decision Analysis for Management Judgment: Second Edition, Goodwin and Wright, Decisions Involving Multiple Objectives.

Chapter 15 in: Decision Analysis for Management Judgment: Second Edition, Goodwin and Wright, The Analytical Hierarchy Process. 

“Evaluating Environmentally Conscious Business Practices,” Joseph Sarkis, EJOR, 107 (1998), 159-174.

	
	Assignment
	Due March 5  Problem set #4: on AHP

	Spatial Decision Methods

	

	Mar 2,5 

	Introduction to GIS and Decisions with Spatial Information
	Introductory material from Idrisi.

Chapter 1 in: Geographic Information Systems: A Management Perspective, Ottawa, An Introduction to Geographic Information Systems. 

Chapter 6 in: Tools to Aid Environmental Decision Making, Dale and English, eds.  Integration of Geographic Information, Osleeb and Kahn.

	
	Assignment
	None

	March 16  Guest Lecture Prof. Pontius: Forecasting land use change to predict water quality impacts: Case Study in Ipswich Massachusetts.
Associated Readings: to be distributed.

	

	Normative Decision Methods – Optimization

	Mar. 19,23,26 
	Prescriptive Models: Linear Programming

Optimization Models
	Chapter 11 in: A Primer for Policy Analysis, Stokey and Zeckhauser. Linear Programming.

Chapter 17 and 19 in:  AIMMS: The Modeling System, Bisschop and Entriken. Ch. 17: Introduction.  Ch. 19: Tutorial: Formulating Optimization Models



	Mar. 30 
	Prescriptive Models: Multiobjective Models
	A Risk Sharing Model for Locating Noxious Facilities, Ratick and White, Environment and Planning B, 15, 165-179.

Idrisi’s Multiobjective Land Allocation Module (MOLA).



	Apr. 2
	Decision Support Systems
	Applying Industrial Ecology to Industrial Parks: An Economic and Environmental Analysis, Martin, Cushman, Weitz, Sharma, Lindrooth, Economic Development Quarterly, August 1998.

Designing Eco-Industrial Parks: the North American Experience, U.S. Sites and Development, February 1998.

Applying Decision Support Tools for Eco-Industrial Park Planning: A Case Study in Burlington, Vermont, Industrial Economics Inc.

	

	
	Assignment
	Due April 9:  Problem set #5: on Normative Methods 

	

	Processes used in Environmental Decision-making

	Apr. 6
	Game Theory or Decision Models for Resource Management
	Readings to be assigned.

	April 9 Guest Lecture: Dr. Chi-ho Sham (Vice President Cadmus Group): The Safe-Water Suite for Drinking Water Standards Development

	April 13 Guest Lecture: Professor Jeffrey Osleeb (Chair Geography Department University of Connecticut): The Greenpoint-Williamsburg spatial decision support system

	
	Assignment
	Problem Set (essay) may be assigned.

	

	Apr. 16 
	Environmental Negotiation/ Mediation
	Ch. 9 “Evaluating ADR as an Approach to Citizen Participation in Siting a Low-Level Nuclear Waste Facility,” Clary and Hornney, Ch. 10 “Negotiating Community Consensus in Preparing Environmental Impact Statements,” Richardson, in Mediating Environmental Conflicts, Blackburn and Bruce,eds, 1995.

	
	Assignment
	Problem Set (essay) may be assigned.

	Apr.20
	Guest Lecture

Srinivas Emani
	“Public Participation”  Associated Readings:  “Citizen Participation and Environmental Risk: A Survey of Institutional Mechanisms,” Daniel Fiorino, Science, Technology, and Human Values, 1990.

“Public Environmental Policy Decision Making: Citizen Roles,” Portney, in Environmental Decision Making: A Multidisciplinary Perspective, Chechile and Carlisle.

	April. 23,27
	Adaptive Environmental Management
	“Adaptive Environmental Assessment and Management,” C. S. Holling; “An Introductory Guide to Adaptive Management;”  “Applying Adaptive Management Principles to the Cape Wind Development Controversy,” Ashcraft; “Compass and Gyroscope.” Kai Lee, Chps. 2 and 3



	
	
	Readings on additional topics available on Blackboard

Environmental Ethics:

“Environmental Ethics and Human Values,” Douglas MacLean, in Handbook for Environmental Risk Decision Making: Values, Perception, and Ethics, Cothern, ed. 1996.

“Ethical Aspects of Environmental Decisio

	Our decision methods tell us it is time to leave….  Have a good summer
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