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What do we mean by interactions and 

non-linearities?

There is an interaction when the risk associated with a 

risk factor varies depending on another (or several other) 

risk factor

There is non-linearity when the risk associated with a risk 

factor is not constant for different levels of exposure to the 

risk factor

 Interactions and non-linearities may be present at the 

same time

An interaction can take the form of a non-linearity
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Some examples

 Interactions:
 Risk in darkness (road user group, traffic environment)

 Risk in horizontal curves (number of curves per km)

Non-linearities:
 Low-mileage bias (age group, km driven)

 Safety-in-numbers

 Speed and risk of accidents or injuries

 Interactions and non-linearities:
 Risks to cyclists (km and gender)

 Risks associated with alcohol

 Risks associated with illicit drugs
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Theoretical perspectives

A theoretical perspective on interactions and non-

linearities aims to identify universal scientific laws 

explaining these relationships

There are many potential explanations – a multi-

disciplinary approach must be taken

Some perspectives:

 Laws of physics

 Laws of learning

 Laws of behavioural adaptation

 Social deviancy – self-selection
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Laws of physics and of behavioural 

adaptation maintain stable relationships
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What generates non-linearities?

Hypothesis 1:

The principal source of non-linearity is a combination of 

differential opportunities for learning and acceptable limits 

of behavioural adaptation

Example:

When slippery roads are rare, accident rate is higher than 

when they are more common (less learning)

However, even when slippery roads are common, 

accident rate remains higher than on non-slippery roads 

(behavioural adaptation is limited)
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Non-linearities, continued

Hypothesis 2:

Non-linearity with respect to behavioural risk factors is 

related to conformity to social norms about acceptable 

and normal behaviour

Example:

When drinking-and-driving is strongly condemned, those 

(few) who still do it are socially deviant and at high risk

When drinking-and-driving is more accepted, those (not 

so few) who do it are less socially deviant
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Risks are not well understood

Many risk factors for road accidents are:

 Endogenous (partly under the control of the road user)

 Non-linear (with respect to exposure)

 Interactive (their effect depends on other risk factors)

 Slowly declining over time (darkness, rain, etc)

Reasons for this are not well known:

 Collective learning is still taking place (we are only the second 

generation in a highly motorised society)

 Social norms are evolving, but at strikingly different rates in 

different societies (e.g. drinking-and-driving)

 Some risks are basically biological and will never go away 

(young males)
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