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"Improve dramatically the integration of economics and 

the decision and behavioral social sciences into 

research and policy development across the Agency. ... 

[The Agency’s] capability in the behavioral social sciences, 

and decision sciences, is so limited that it typically is not 

even in a position to ask the right questions.“ 

 
SAB (2008). SAB Advisory Report “EPA’s Strategic Research Directions 2008.” November 26, 

2008, EPA-SAB-09-006 

Call for Decision Research at EPA 
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 The goal of the Decision Support Framework 

(DSF) Team is to help provide this assistance 

through development, demonstration and 

dissemination of effective, user-friendly methods 

that: 

• Improve the Agency’s ability to incorporate 

scientific (e.g., environmental) knowledge with 

economic, legal, political and societal 

knowledge to better inform  decisions 

In Response 



 
Framework for Integrated Decision Analysis Process 

5. Decision/Action 

4. Evaluate and Compare 

3. Develop Management Options 

2. Define Objectives 

1. Understand System 
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T
ec

h
n

o
lo

g
ic

a
l 

F
a
ct

o
rs

 
Public Values 
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Framework Characteristics 

 Focused on sustainable systems solutions 

 Engages stakeholders 

 Amenable to decision-maker needs 

 Probabilistic/incorporates uncertainty 

 Iterative and adaptive 

 Employs decision analysis ideas 
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Decision Analysis 
Basic Concepts & Definitions   

 Decision -  a choice made from alternatives intended to 

achieve a desired yet uncertain outcome 

 Decisions are a function of available information 

 Decisions and outcomes are not the same 

• A good decision can yield a bad outcome 

 

How do we use available information in decision-making to 

increase the chance of getting desired outcome 
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Decision Analysis 

 Merging of systems analysis and decision theory 

• Need to use a systems perspective 

 Systems modeling/framing 

• Understand how people make decisions 

 Behavioral decision theory 

• Incorporates mathematics, economics, behavioral 

psychology, and computer science 
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Decision Analysis Definition 
 

 “Decision analysis is a logical procedure 

[that]…incorporates uncertainties, values, and 

preferences...” 

  

 “The essence of the procedure is the construction of 

a structural model of the decision…suitable to 

computation and manipulation…”  

 

Howard, 1966, Decision Analysis: Applied Decision Theory 
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Decision Model Structure 

Define 
Decision 
Context 

Where are 
we? 

Determine 
Objectives 

Where do 
we want 
to go? 

Develop 
Options 

How 
should we 
get there? 

Evaluate 
Options 

Does this 
get us 
there? 

Choose 
Which is 
the best 
option? 

Descriptive/Qualitative Analytical/Quantitative 

Stakeholder Engagement Decision-maker Support 
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Step 1. Decision Context 
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 Step 2. Define Objectives 

 Vision – Values vs. Alternatives focused thinking  
What do the decision makers and stakeholders 
want/need? 

 Identify Objectives – What are specific objectives for 
achieving these outcomes? 

 Structure Objectives – Which are the fundamental 
objectives and which are the means objectives? 

 Identify Measures – What are the measures we can  
associate with each means objective 

 Prioritize Measures – What measures/objectives are 
of most value to the stakeholders and decision makers?  
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Bayesian Belief Net –evalauting options 
 Normative framework - Relates spatial and 

temporal differences 

 Causal network of conditional probabilities 

• Provides probability of outcome and 

associated uncertainty 

 

 

Sport Fish 

Population 
Salinity Algae 

FW 
Inflow 

Tidal 
Processes 

Nutrients 

Watershed  

Runoff 

Water Quality 

WASP 

(NEEM) (CE-QUAL-W2) 

Hydrology 

HSPF 

SPARROW 

Hydrodynamics 

EFDC 
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Step 5. Choose  

 Decision Theory  

• Choice depends on: 

 Scientific uncertainty (characterized in Step 4) 

 Stakeholder attitude toward that uncertainty 

(risk) 

 Quantified with Subjective Expected Utility 

• Integrates uncertainty of outcome and stakeholder 

values 

 



17 

Subjective Expected Utility 

Where: 

 u(xi) = preference for an outcome measure 

 P(xi) = probability of outcome measure occurring 

 

 

   

   



Sustainability and the U.S. EPA: Committee on 

Incorporating Sustainability in the U.S. Environmental 

Protection Agency; National Research Council 
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Sustainable and Healthy 

Communities Research Program 

Conceptual mapping 

(Task 1) 

Condition Assessment 

What-if scenarios 

(Task 1) 

Decision analytics 

(Task 2) 

Performance tracking 

(Task 3) 

Communication/ stakeholder engagement 

(Tasks 1 and 4) 

IT modernization, interoperable  tools (Task 4) 

Administrator Jackson:   

 “incorporate sustainability into the way the Agency approaches environmental protection.” 

 
“The SHCRP intends to improve access to information, tools, and decision frameworks 

 that allow community decision-makers to understand how specific actions affect community  

well-being, weigh the full consequences of alternative management actions, track progress towards goals, 

 and allow the creation of innovative solutions to community problems.”   

 


