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Presenter
Presentation Notes





EPA Disclaimer

• The findings and conclusions in this 
presentation have not been formally 
disseminated by the U.S. EPA and should not 
be construed to represent any agency 
determination or policy.
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Decision 
Analysis in 
DASEES

Two Key Concepts in DASEES

• Decision Analysis provides 
intellectual rigor and theoretical 
underpinning

– Prescriptive application of 
decision theory 

– Multi-Attribute Utility Theory 
(MAUT)

– Probabilistic Causal Modeling

• Structured Decision Making 
provides logical process for group 
decision-making

Utility 
Based 

Decision-
Making

Construction of 
Preference

Explicit 
Representation 
of Uncertainty 

Normative 
Framework for 

Information/Data 
Interpretation
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Multi-Criteria Decision Analysis 
(MCDA)

The way good decisions are made
MCDA is useful for: 
• differing views of decision makers (DM) and 

stakeholders
• guiding DM with  problems that have no single best 

solution (tradeoffs)
MCDA helps:
• Quantify value judgments
• Score alternatives via criteria
• Facilitate selection of a preferred option 



Multi-Criteria Decision Analysis 
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Continuous Variables
Engineered systems

More control/less variability
Optimizing processes

Computer finds optimal solution
in decision landscape

Efficiency

Discrete Alternatives
Complex social/political Systems

Less Control/ More variability
Adaptive Management

Decision-maker uses ranking 
techniques to choose alternative

Effectiveness

Multi-Objective Decision Making (MODM)
Compromise among competing objectives

Multi-Attribute Decision Making (MADM)
Choosing among competing alternatives 

MCDA
MODA MADA

Continuum



– French et al, 2009

Varieties of Decision Support Approaches

Presenter
Presentation Notes
Decision analysis is a branch of the decision sciences applicable to decision problems that are unstructured and subject to uncertainty.  

Decision analysis and SDM are useful for addressing  “Wicked” environmental problems.  Problems that are intertwined with social, political, and economic implications.  These are typically the types of decisions communities make.

Much of  SHC research could be described by the Levels of Decision Support in the diagram. Decision analysis and SDM provided a guide on how to use SHC research products for community sustainability decision-making and “wicked’ problems,



“ A formalization of common sense             

for decision problems which are too complex                                   

for informal use of common sense”

- Keeney, 1982

Structured Decision-Making

Presenter
Presentation Notes
We’d like to give a brief overview today of structured decision making. This is a generic name for any organized approach to integrate facts and values into a decision-making process.  The slides today happen to be modeled after this book, but there are numerous similar frameworks with a similar series of steps.

DASEEs is – “A formalization of common sense for decision problems which are too complex for informal use of common sense”

So the basic steps are Clarify the Decision Context, Define Objectives & Measures, Develop Alternatives, Estimate Consequences, Evaluate Tradeoffs & Select a Decision, then Implement and Monitor.

A key point is that understanding the decision context and defining what you care about comes BEFORE developing alternatives. This is sometimes referred to as a ‘value-based’ approach over more traditional ‘alternatives-based’ approaches. 
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Structured Decision-Making

An organized approach to integrate Facts (Scientific 
Knowledge) & Values (Stakeholder Concerns)

• Problem Structuring
– Find  common understanding of complex multi-faceted 

problem
• Solution Creation, Evaluation, Implementation

– Identify and evaluate innovate management alternatives
– Implement, monitor, adapt
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DASEES SDM Process

Understand Context

Define Objectives & 
Measures

Develop Options
Evaluate 

Consequences, 
Uncertainties, and 

Trade-offs

Take Action, Monitor, 
Adapt

Presenter
Presentation Notes
What is the Decision Context (scope and bounds)?
What are the objectives and what indicators should  be used to measures success?
What options address the objectives and indicators?
How well do options achieve objectives, what are the important uncertainties, and how do trade-offs affect assessment?
How can the decision be implemented, tracked, and modified as we learn?
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DASEES Function and Philosophy:

Understand 
Decision 
Context

Define 
Objectives 

and 
Measures

Develop 
Options

Evaluate 
Alternatives 
and Choose

Implement, 
Monitor, and 

Adapt

Problem Formulation – Alternative assessment, selection, implementation

• Web-based framework supporting stakeholder-driven group decision-making

•organizes use of tools/data/information needed for decision

•Includes stakeholder perspectives and tools for analysis and evaluation



rr

• ddd

Project Based Implementation
Flexible Application for:

• Scale
• Location
• Issue
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Progress Tracking
• Helps user navigate through steps of process



lll
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Multi-criteria alternative evaluation tool



jjj
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Causal Decision Consequence Modeling
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Tracking Progress and Management



Regional Scale: Guanica Bay, Puerto Rico
Issue: Watershed Management

EPA/600/R-15/248 

Bradley and Fisher

Managing for economic, 
environmental and social concerns 16
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Coeur d’Alene Basin

• Mining and milling began in the 1880s

• Until 1968, mine waste discharged directly to creeks and rivers 

• Estimated over 100 million tons of mine waste over  thousands of acres



Dania Beach Resiliency Planning Workshop 
 

Purpose:  

This two-day meeting will bring stakeholders together to develop common objectives and solutions for 
the resiliency challenges facing Dania Beach and identify the technical needs to evaluate those solutions.  

gggg
Workshop Objectives 
 

• Bring stakeholders together to develop a shared understanding of the inter-related economic, 
social, and environmental challenges facing Dania Beach.  
 

• Identify resiliency goals for the region, including health & safety, community well-being, 
ecological integrity, and economic competitiveness.  
 

• Devise management actions responsive to identified goals 
 

• Develop conceptual models to evaluate proposed resiliency management actions, and identify 
scientific, technical, and socio-economic data/information needs.    18
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Louisiana Dairy Farms

• Small Dairy Farms have challenges related to waste management

• Waste Lagoons failing, causing discharge directly to creeks and rivers 

• Need to find better, cheaper ways to manage waste and achieve WQS
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City of Ada Sustainability and Resiliency 

• Arbuckle-Simpson Aquifer is sole source water supply for several   
Communities

• Community Growth is putting increasing demands on aquifer 

• Need for multi-stakeholder, multi-community sustainability and resiliency 
plan



DASEES in Summary

• DASEES will help:
– Find common understanding of complex problem
– Create, analyze, select, and implement solutions
– Manage the overall decision-making process
– Organize decision-relevant information

• DASEES application is user defined
– Useful for complex decision problems with uncertainty

• Adaptable data/information needs
– Expert judgment
– Varied data sources, e.g. local, government, NGOs, etc. 
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