A near-proof that speed cameras cannot prevent collisions or casualties
and the follow-on argument that
Speed cameras of all types increase risk to all road users
and hence reduce road safety
The BRIDGSTOCK THEORY
“The likelihood of any speed camera ever preventing a collision or a casualty is negligible”

This is the conclusion of my research to date, for the reasons explained in this paper, and remains so unless counter-evidence disproves it.  To date, I have received no claim to counter it or disprove it.

Note that the Theory can be rewritten replacing “speed cameras” by any other speed management intervention (including speed humps, chicanes, lowered speed limit, Intelligent Speed Adaptation (ISA)) and the arguments remain as valid.

Background and formulation of the Theory
Speed cameras have been deployed on UK roads since the early 1990s.  Since 2007, I have been investigating the claims made by ministers, government departments, local authorities, road safety charities, “experts”, police and many others and challenging the claims about the effectiveness of speed cameras and the basis for those claims.

The UK Highways Agency enlisted the services of the Transport Research Laboratory (TRL) to address some of my comments and queries.  TRL acknowledged (email Beth Jackson (Highways Agency) to Eric Bridgstock, 2 Dec 2009) that “it is likely to be impossible for either supporters or opposers of safety cameras to prove their case”.  I agree that no-one can prove that speed cameras work but I disagree that it is impossible to prove that they do not work (i.e. improve road safety by preventing collisions).  

Mathematicians and engineers use many types of proof – proof by contradiction, proof by exhaustion, proof by induction, proof by counter-examples, and so on.  I use some of these methods in the following three scenarios, which show why the likelihood of a speed camera ever preventing a collision or a casualty is negligible.

To disprove the theory, all anyone has to do is explain where my reasoning is wrong or find a counter-example.  Opportunities to present such counters are included in the text.  

Speed cameras cannot prevent collisions by magic – they have to contribute some intervention to the collision process.  If they cannot make a positive contribution to road safety then they have no place on our roads (especially when they cost millions of pounds to procure, operate and maintain, and there are many examples of speed cameras contributing to collisions and even deaths).

This paper looks at collisions and their causes and dynamics from three different angles and shows in each case that speed cameras do not contribute to collision prevention.

Viewpoint 1: The ingredients and recipe for a crash, and what can prevent them 

Accidents are usually the result of a hazardous condition combining with a triggering event.  By removing either, the accident can be prevented.  A speed camera cannot do that.
Safety engineering analysis uses various terms including risk, hazards, hazardous conditions, causal factors, event, mitigations, accidents, mishaps, safety targets, etc.

Most accidents are the result of a hazardous condition (eg. a tired/drunk driver, fog, bald tyre, an overtaking manoeuvre, driver distracted) combined with a triggering (or initiating) event, such as a misjudgement, dazzled by the sun, a change of road surface, a sudden manoeuvre of a vehicle without a signal, etc.  A crash usually needs a hazardous condition AND a triggering event;  take either away and the collision is very unlikely to happen.  

A hazard or hazardous condition can be thought of as "an accident waiting to happen".  The accident sequence may be started when a triggering event is added to the hazardous condition.  Once the accident sequence has started, an accident (collision) can be prevented by the skill of one or more of the road users involved (eg braking, swerving or some other avoiding action);  failing that, the severity of the collision can be reduced (mitigated) by, say, crash barriers, seatbelts, air-bags, crumple zones and so on.  Luck can also play a part in whether an accident sequence leads to an accident or not.
Hazardous conditions typically relate to the driver (tired, drunk, using phone) or the vehicle (badly maintained) and can often be avoided.  Others, such as weather conditions, are outside of the driver’s control unless they choose not to make the journey because of the conditions;  drivers may be able to reduced the risk associated with those conditions by driving with extra care.

Triggering events are random happenings such as misjudgement, unsignalled manoeuvre, aggressive driving, vehicle failure (eg tyre burst), driver falling asleep.  They can be independent of the hazardous condition, but some triggering events can be a direct consequence of the hazard (for example, the drunk or tired driver (the hazard) may drift across the road into the oncoming lane (creating the triggering event)).   

To give some specific examples:

· a drunk driver is an accident waiting to happen BUT it is clearly possible for them complete their journey with no triggering events.  A triggering event could be, say, failing to give way to a vehicle on a roundabout - given that event, the accident will happen only if one or both drivers fail to take effective avoiding action.  

· for a tired driver the most obvious triggering event is actually falling asleep, but their reduced observation, concentration and anticipation means that they may not adequately deal with other triggering events (as for the drunk, above). 

· overtaking on a single-carriageway road is hazardous because it involves sharing a lane used by vehicles travelling in the opposite direction.  If you can see clearly enough ahead, and the driver being overtaken does not make any sudden manoeuvres, the overtake can normally be completed safely.  The triggering event that would turn an overtake into an accident sequence could be a vehicle emerging from a junction on the right without looking to their left, or misjudging the speed/distance of an oncoming vehicle. 

· use of mobile phone is similar to being tired or drunk - the driver's ability to observe, anticipate and respond is reduced.  If there is nothing to respond to (for example on a deserted motorway at 5am in the morning) no accident sequence should ensue.

All true road safety devices have a clear link to preventing collisions or preventing injury.  They do so by removing or mitigating the hazardous condition or the triggering event, or by mitigating the accident sequence.  Seatbelts, anti-lock brakes, crash barriers, rear-foglights, laminated windscreen, chevrons, pelican crossings – the list is virtually endless - most people can easily explain how they can reduce collisions or casualties, and many will testify that their lives have been saved, or a crash has been prevented, by them.  

No such safety linkage exists for speed cameras.  I have asked numerous camera proponents in the UK and no-one has been able to provide a credible explanation of how a speed camera can intervene to prevent a collision or casualty.  A camera cannot remove the hazardous condition or the triggering event and it cannot intervene once the accident sequence has started. 

On the contrary, it is a matter of record that cameras have been the triggering event for fatal accidents (Myra Nevett in 2004 and Graham Davies in 2009).  Speed cameras cause, among other things, distraction and sudden braking (a deadly combination), either of which could form the triggering event for a collision.
Can you describe, using this "recipe" of an accident viewpoint, how a camera could prevent or mitigate a collision or casualty?

Viewpoint 2:  The contribution of speed
The basic scenario for a “prevented collision” is that a particular driver was destined to have a collision where speed above the speed limit was a cause (or a significant contributing factor) BUT, because they were slowed by the speed camera, that collision did not happen.  

Given that speed (unless it is truly excessive) is rarely a contributing factor to the cause of the collision, and from the numbers prosecuted for speeding it is clear that large numbers of drivers continue to "speed" past cameras, the likelihood of this sequence of events described in the basic premise above is improbable, bordering on the incredible.  No-one has yet managed to counter this assertion.
Just be clear, the only positive effect that a speed camera can have is to cause the driver to reduce their speed to the prevailing limit (or, actually, the prosecution threshold speed) or below.  Anything else is wishful thinking.  As most collisions happen within the speed limit, the scenario described above is already very unlikely.  
Exceeding the speed limit rarely, if ever, contributes to causing a crash.  Driving too fast for the conditions can but that is quite different.  Fewer than 10% of crashes involve a vehicle exceeding the speed limit, and then the root cause is often drink/drugs, crime, or it’s a police car, and in each case they are often significantly over the limit.
So, the likelihood of preventing a collision by reducing the speed of an otherwise legal driver and vehicle to the speed limit is so small as not to be measurable.

I invite counter-arguments.

Viewpoint 3:  Crash investigation
Cameras are always installed after an atypically high incidence of collisions and casualties – a cluster.  
Unless it could be credibly claimed that a camera could have prevented any of those collisions/casualties, there is no reason to suspect the camera will prevent any future collisions/casualties.  

Such a test should be a minimum requirement before deploying any road safety intervention.  I have asked numerous proponents of speed cameras to find a real collision or casualty that could have been prevented had a speed camera been present, and none has been able to provide a credible answer.  

Nor have they been able to describe a credible imaginary scenario where a camera would prevent a collision.
This is an open invitation to find or describe such a scenario.

Summary
These are but three viewpoints that challenge claims such as “cameras save lives”.  If you can find fault with the logic, or provide counter-examples or examples as invited, then I’ll be pleased to see them.  
Until that happens, as they stand, this paper presents a powerful argument that cameras cannot prevent collisions, save lives, or contribute positively to road safety.  

And the deadly SPEED CAMERA COROLLARY  

“The presence of speed cameras increases risk to all 
road users and hence reduces road safety”

The Bridgstock Theory presents the case for why cameras cannot prevent collisions.  
The question now is “can speed cameras contribute to collisions?” and hence “do speed cameras have a net negative effect on road safety?”

This paper considers :

1. Driving and Speed Management
2. Deaths attributed to speed cameras

3. Published papers identifying detrimental effects of speed cameras
4. Other documented negative side effects from speed cameras
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