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Context of the research

Environmental Risk Analysis

High degree of uncertainty

 The existence of a spatial 
distribution of the different 
impacts

Existence of conflicting values 
and views

Possible irreversible outcomes 

Difficulties of balancing short 
term gains against long term 
losses

 Limited resources for mitigation 
measures
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Context of the research

Environmental Risk Analysis

Development of GIS-MCDA studies in environmental decision making



1. Designing the decision 

process

3. Eliciting utility 

functions

4. Aggregation of partial 

performances

2. Structuring the 

Multicriteria model

5. Analysis of results and 
recommendations

Context of the research

Environmental Risk Analysis



Context of the research

Environmental Risk Analysis

Environmental 

decision-making 

is a growing field 

of research and 

the time is now 

ripe for exploring 

behavioural and 

cognitive issues in 

this context 

(Hämäläinen, 

2015).

Behavioral 

science

Risk 
analysis

Operational 
Research

Economics

Finance

Marketing

Decision 
Science

Spatial 
decision 
making

(e.g. Montibeller and 

von Winterfeldt, 2015)

(e.g. Franco and 

Hämäläinen, 2016)

(e.g. Morton and 

Fasolo, 2009)

(e.g. Ariely, 

2008)

(e.g. Barberis and 

Thaler, 2003)

(e.g. Rice, 1993)



Objective of the research

To investigate which 

cognitive biases affect 

experts’ judgment 

elicitation when 

modelling uncertainties 

in a spatial decision 

and policy making 

context
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Highlights from a recent literature review

How are the maps “framed”? 

(Ferretti and Pfaller, in progress)



Design of a behavioural experiment

Can geographical maps “bias” 

experts judgement in spatial risk 

analysis for countermeasures 

allocation?



Four main reasons for undertaking a map comparison have been

discussed in the literature (Boots and Csillag 2006; Foody, 2007;

Stehman, 1999), i.e.:

1. to obtain a basic characterization of the degree of similarity

between two or more maps;

2. to detect changes that have occurred over time;

3. to support model comparison activities;

4. to evaluate similarities in landscape representations.

Motivation for the experiment



Motivation for the experiment

(von Winterfeldt and Montibeller, 2015)



Experiment design

Research questions

(i) Can the presence of a few geographical units (g.u.)

characterised by high risk levels determine a “saliency effect” in

the way people perceive risk?

(ii) Can the position of the g.u. characterised by high risk levels

influence people’s perception of risk?

(iii) Can the contiguity between the g.u. characterised by high

risk levels influence people’s perception of risk?

(iv) Can the proximity of delicate receptors (e.g. a village or a

natural protected area, etc.) to g.u. characterised by high risk

levels influence people’s perception of risk?

(v) How does the normative aggregation approach based on

expected utility theory differ from map users’ aggregation

approach in the spatial context?



Example of a task

 
       

      

      

       

      

      

      

      

      

       

      

      

Proposal for the first task of the 

experiment. Participants are 

going to be confronted with 

two risk maps showing areas 

characterized by high levels of 

risk of something happening (red 

cells in the Figure, e.g. areas with 

high risk to be flooded), areas 

characterized by a medium risk 

level (yellow cells) and areas 

characterized by low risk levels 

(green cells). 

Participants will then be asked to 

state which of the two maps 

they perceive as characterized 

by the highest risk and to decide 

where to allocate resources for 

countermeasures.



A first experiment

Design



Trade off between:

Cognitive burden on 

participants (which 

dimension of the map 

should we propose 

them?)

Realism of the task

A first experiment

Design



November 2016 2017

Short Term Scientific 

Mission

First experiment design

Series of 
experiments

Debiasing
suggestions

Next steps

Funding 
application



Expected impact

Discovering whether or not 

and to what extent spatial 

decision processes are 

biased could: (i) generate 

better awareness on the 

meta-choices available to 

decision analysts and 

environmental planners 

when designing Spatial 

Decision Support Systems 

(Ferretti and Montibeller, 

2016), (ii) improve the 

practice of Environmental 

Decision Making, (iii) 

initiate a study about 

debiasing strategies for 

robust environmental 

decision making 

procedures. 
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