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Elements in Common
…contextual factors affect risk-benefit assessments… 

…“safe” is not explicitly defined… 

…quantitative and qualitative analyses, evidence… 

…quantity of information... 

…uncertainty… 

…determining whether benefits outweigh risks… 

…need for a structured approach… 

…standardized predictable, accessible framework…
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Elements in Common
Energy Development (US, Canada) 

Point-of-Use Water Treatment (Africa) 

Institutional Arrangements (UN Environmental Programs) 

Economic Development & Indigenous Land Use (Costa Rica) 

Superfund Clean-Up (US) 

Private Wealth Management (Australia) 

Natural Hazards (Fire, Floods) Management (US, Canada) 

Climate Change Adaptation (US, Canada)
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In certain contexts, preferences 
are not simply “uncovered”. 

Judgments are “constructed” 
based on cues present during 
the decision making process. 

Constructive processes occur: 

1. When the decision problem is 
complex or novel. 

2. When quantitative-qualitative 
translation is necessary. 

3. When tradeoffs must be made.

Constructed 
Preferences
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Judgmental Processes: How do 
people instinctively approach 
decisions, and how do the outcomes 
depart from normative standards? 

Risk Characterization: How do 
people think (and feel) about risks 
and benefits; how we can make 
attributes more relevant? 

Internal Consistency: How we can 
we help to bring choices in line with 
decision makers’ values, objectives, 
and concerns?

Science-Based Decision Making + 
Decision Making Based on Science



Define problems, opportunities, and constraints; identify stakeholders 

Identify objectives and appropriate performance measures

Develop sensible, creative, and substantially different alternatives

Forecast consequences, uncertainties; identify thresholds, tipping points 

Confront tradeoffs explicitly and thoroughly 

Implement decisions; monitor, learn, and adapt
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Science-Based Decision Making + 
Decision Making Based on Science



Applied work on behalf of 
Michigan State University. 
A key decision in the 
university’s sustainability 
initiative revolved around the 
decommissioning and 
replacement of a coal/NG/
biomass co-fired power plant. 

Peak Electricity: 99.3 MWh 
Peak Thermal: 1.3x106 PPH
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Energy Development



Cost

Renewable Fuels

Leadership

Efficiency
Employment

Land Use
GHG Emissions

Air Emissions
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Interactive software developed by Compass Resource Management, Vancouver, BC, Canada. 
Database from Black & Veatch, Overland Park, KS, USA.

Efficiency Options

Demand

Performance 
Measures

Consequences

Objectives

5 Generation Units & Fuel Options
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Interactive software developed by Compass Resource Management, Vancouver, BC, Canada. 
Database from Black & Veatch, Overland Park, KS, USA.

Performance Measures

Objectives

Directionality Worst Level Objectives RankBest Level

Objectives Weight

Energy Development
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Cost GHG Es. Air Es. Land Use Employment Innovation

Energy Development
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Over one billion people in the 
developing world lack access 
to clean water. 
Many POU water treatment 
methods exist. 
Multiple objectives in play 
(cultural ➞ economic). 
Not all of these methods are 
appropriate. 
Seldom are users of these 
methods consulted during 
decision making.

POU Water Treatment
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POU Water Treatment



Dealing With Uncertainty
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Uncertainty-Focused  
Sensitivity Analysis

Composite Uncertainty Index 
(Tolerance as an Objective)

Strategy ‘1’ Strategy ‘A’
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Papers



�19

!!
Joe Arvai 

University of Calgary 
2500 University Drive NW 

Calgary, AB T2N 1N4 
!

T: +1 403 220 78 46  
E: arvai@ucalgary.ca 

W: decisonlab.ca 
Twitter: @DecisionLab 


