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Project overview
Multidimensional hazard management

Multi Criteria Decision Analysis (MCDA) 

List of example criteria and options

Eliciting qualitative evidence through questionnaires

Mathematical analysis of uncertainty

The decision support tool demonstration

Questionnaire
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Outdoor air pollution and heavy duty 
vehicle controls
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The public –
“What about me?”

Models of relative risk

Expert in public 
health

What about hospital 
admissions?

Do we need to budget?

How robust is the 
evidence?



Decision making and MCDA
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Mathematically based

 Criteria are multidimensional. MCDA is a mathematical tool which can 
support decisions on the ranking of options

Model outputs are transparent

 Open to scrutiny, repeatable and relevant to practitioner needs

Objectives

 What criteria do the public and health authorities consider when making a 
decision on which environmental hazards to prioritise?

 What interventions are plausible?

 MCDA takes these criteria into account and produces a quantitative ranking 
of prioritization



Criteria
 Seven criteria that will influence the decision
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Acceptance of
risk

Acceptance of
intervention

Robust
evidence

Level of regulation

Sustainability

Prospect of 
intervention

Wellbeing



Hazards and interventions
 Five hazards and their associated interventions

1. Outdoor air quality and heavy duty vehicle controls

2. Basement membranes and their use to control levels of indoor radon

3. The quality of indoor air and fitting carbon monoxide alarms

4. Municipal incineration as a waste management option

5. The obesogenic environment. Encouraging cycling through the provision of 
cycle routes
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Level of regulation
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A combination of models and expert 
opinion
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Quantitative
metrics

Qualitative 
judgement

Integrate with
Criteria of 
importance

Ranking of options
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Data were provided 
by Sustrans, GIS 
corporate datasets 
at PHE and the 
radon research 
group at PHE.

Data that were used 
in the quantitative 
analysis include:

A road junctions 
(thick bold lines), 
local cycle routes, 
national cycle 
network 

national cycle route 
networks (triangles) 

proportion of homes 
that exceed the 
action level for 
radon. 
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Qualitative
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Source: http://www.tonyohagan.co.uk/shelf/
Eliciting Expert beliefs in substantial practical
applications. A. O’Hagan. The Statistician, Vol. 27,
No. 1. (1998). Pp. 21-35

Using probabilistic 
methods to account for 
variation in expert 
opinion

After elicitation: consider
Risk averse
Risk neutral
Risk taking



Ranking interventions

In this example, carbon monoxide is ranked the highest. These numbers are 
only for illustrative purposes but show how the data will be loaded into the tool
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Scores
The option with the 
highest score has the 
best score

Weightings
Relative importance of the 
criteria (Stakeholders)

Evidence matrix
Models or expert opinion
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Summary
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Multi Criteria Decision Analysis (MCDA) is a tool that can be used to support 

decision making for a range of public health options

At PHE and the LSHTM we are using the tool to include quantitative and 

qualitative evidence to support local authorities

Eliciting qualitative evidence

Mathematical analysis of uncertainty

Ranking of possible interventions in Plymouth used as example to show 

method

Real pilots needed – volunteers and partners sought

Any questions?


