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Kinetic Energy Kills 
 

The British Locomotive Act 1865 (Red Flag Act
1
) set speed limits of 4 mph (6 km/h) 

in the country and 2 mph (3 km/h) in towns.  

It stipulated that self-propelled vehicles should be accompanied by a crew of three: 

the driver, a stoker and a man with a red flag walking 60 yards (55 m) ahead of each 

vehicle.  

The man with a red flag or lantern enforced a walking pace, and warned horse riders 

and horse drawn traffic of the approach of a self propelled machine.  

But in 1896 the British Government introduced The Emancipation Act, which 

defined a new category of vehicle - light locomotives, which were vehicles under 

three tons.  These vehicles were exempt from the three crew member rule, and were 

subject to the higher 14 mph (22 km/h) speed limit. 

At the outset, I think it was a BIG MISTAKE to exempt motor cars from the 

Locomotive Act.  I suspect that had the Locomotive Act been applied globally (and 

was still in force), then most of the 1.2 million people currently killed annually on 

the world’s roads would be spared.
2
 

Those folks back in 1865 really knew about energy management.  They really knew 

about v2 
 (as in KE=1/2 mv2).   Keep “v” down, and KE drops like a stone.  Low KE, 

low injury. 

Move forward 100 years.  Engineers of the 1950s and 60s still had the dream to 

manage the energy – but without the man with that damn red flag. 

They hypothesized that a “design speed” for a specific road environment could be 

created by engineering means. Drivers using a particular road length would 

automatically adjust their speed to its design level.  24/7 speed enforcement without 

police.   

The dream was that each environment would be “self enforcing” and that intensive 

Police speed enforcement would simply not be necessary. 

Now - that’s a dream 

 

 

 

Engineers Know About Speed 

 

                                                
1
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For most of the second half of the twentieth century, engineers across the civilised 

world researched the determinants of the choice of speed.  Mountains of research 

papers were produced by everyone – TRL, ASSHTO, NAASRA, ARRB, DoT, 

ATSB, WHO, MRD, DMR, RTA, BTE Austroads, CIA (maybe not the CIA – but 

then again) plus many others. 

 

This “evidence-based research”
3
 positively identified an array of key variables which 

influenced a driver’s speed choice.  These included: 

 

- horizontal geometry, 

- vertical geometry, 

- carriageway width, 

- lane width,  

- topography, 

- quality of pavement 

- adjacent land use, and  

- the nature of traffic facilities. 

 

These variables created a “speed environment” and that at any one time, a driver 

adopts a free speed consistent with that surrounding environment - based on those 

visual and physical characteristics. 

 

The idea was to closely match the sign-posted speed limit with these elements. Or to 

quote Australian Standard AS 1742.4 – 2008: 

 
The objective of speed management is to contribute to road safety, mobility and amenity 

on public roads by providing a system of speed limits that are compatible with the speed 

environment. 

Speed limits should be set to maintain a balance between a driver's reasonable 

understanding of the reasons for setting them at a particular level and an acceptable 

level of environmental amenity for all road users and abutting land use. 

Speed limits should be set so as to encourage, as far as practicable, a uniform speed of 

travel and hence reduce the potential for conflicts due to speed differentials between 

vehicles. Excessive variation among vehicle speeds can indicate either an inappropriately 

set speed limit or that drivers' perception of the speed environment is open to confusion. 

The second of these causes may require corrective action other than reassessment of the 

speed limit. 

 

 

                                                
3
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Applying the Knowledge 
 

During this same period (mid-late 20
th

 century) the road network sort of “evolved” 

into three basic strands: 

 

- the freeway (motorway/tollway) at the top, being an access controlled 

grade separated facility with “design speeds” (those speeds where lateral 

acceleration does not exceed about 0.2g) for speeds up to and exceeding 

75 mph  (120 km/h), 

 

- surface arterial roads which had similar geometric characteristics, but at-

grade intersections and property access.  These multi-laned facilities had a 

“design speed” of about 45-50 mph (about 80 km/h). 

 

- tighter collector/distributor roads and local roads with “design speeds” of 

30 - 35 mph (about 50-60 km/h), and sometimes lower, using special 

treatments. 

 

During this long period, road network improvements were often defined as roads 

being: 

 

- straightened, 

- flattened, 

- widened, and 

- grade separated where possible, with pedestrian overbridges and so on. 

 

The objective of these improvements was to raise the potential speed on the system 

(at least on non-local roads).  The rationale for this was to provide the road network 

(both the access controlled network and the surface network) with higher capacities 

and with higher efficiencies. 

 

But a funny thing then happened.   

 
 
What were Those Europeans Up To? 
 

It started off with the Dutch inventing the “Woonerf”.  This revolutionary concept 

produced in the 1970s created the idea of the “shared zone” - where the private car no 

longer had implicit and explicit dominance (Jamieson, 1980). 

 

In the three decades which followed, European traffic engineering progress focused 

on modifying the road environment to “artificially” create different speed 

environments.  The new rationale was really to tame traffic, rather than provide for it.  

For example LATM developments. 

 

This process is now further evolving with experiments with SIGN-FREE 

environments – where the constructed environment is so well defined that regulatory 

and warning signposting becomes redundant (Spiegel, 2006).   Only one problem – it 

ain’t cheap. 
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By the new millennium, the design of European traffic systems and the road 

environment was just as much in the hands of architects; planners, environmentalists 

and behaviourists, and less in the control of the real people - traffic and highway 

engineers. 

 

What to Do With No Dough 
 

Now back to the Kinetic Energy. 

 

The process in Australia went something like this. 

 

1. Kinetic Energy kills 

2. The network speed is too high. 

3. Let’s lower the network speed. 

4. The EBR
4
 proves that modifying the environment lowers speed. 

5. Modifying the environment costs real dough. 

6. We got no dough. 

7. Let’s put up some signs instead. 

8. But that doesn’t work without a heap of Police. 

9. Let’s get a heap of Police. 

 

 

The longstanding philosophy of designing and reinforcing an obvious speed 

environment for drivers was thus thrown overboard. 

 

The behaviourists reached over and “grabbed the wheel” of designing for a specific 

speed and radically simplified it.  It was decided (by who – who knows?) that a design 

speed for a specific road length be defined by a regulatory sign.  That sign might say 

40 or 50 or 60 or 70 or 80 or 90 or 100 or 110 km/h.  No other treatment would be 

involved. 

 

The apparent primary determinant of the location of these signs was adjacent land 

uses - particularly those relating to schools.  In other words, where it was perceived 

there was a certain potential pedestrian exposure and/or some unusual traffic 

requirement, then a sign would appear with a (usually lower) speed limit. 

 

This could mean for example that a six lane principal arterial route with high 

geometric standard - which previously had an 85
th

 percentile speed of say 75 - 80 

km/h may be signposted with a 40 km/h sign.   

 

                                                
4
 Evidence Based Research 
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The Forced Fit 
 

Although coming as no surprise to traffic and road engineers, the compliance for such 

artificial speed zoning within such environments was often low.  When drivers 

viewed a wide, straight, flat road they perceived a certain speed environment and 

drove at that speed. 

 

Like Skinner’s little rats - we were to be conditioned through punishment.  This 

conditioning was via constant and continuous police enforcement.  That enforcement 

was executed through: 

 

- fixed cameras, 

- portable cameras,  

- mobile radar,  

- stationary radar, 

- portable Lidar, 

- unmarked police patrol vehicles,  

- marked police vehicles and so on. 

 

The demerit point system - when combined with this artificially speed zoned network 

- has meant (in NSW at least) many tens of thousands of drivers losing their licences 

(and in many cases their livelihood) because of a couple almost inconsequential 

mistakes (for example missing a single 50 sign and driving at 60).   Apparently 

drivers make mistakes. 

 

From an engineering systems viewpoint, the present “hybrid” arrangement seems 

amazingly wasteful.   

 

Transport consumers provide themselves with their own expensive machines – even 

the most modest of which provides acceleration and top speed rivalling racing cars of 

just a few decades ago (NRMA various dates). 

 

Thus as consumers, we spend tens of thousands of dollars too much on machines that 

never get used to their capability - and if they were, we would lose our driver’s 

licence anyway. 

 

These same consumers are driving on a road network with geometric and cross 

sectional elements consistent with a “safe” higher speed - but nevertheless are 

constrained to travel at almost bicycle speeds by the enforced signing. 

 

The result is that as taxpayers, over the past decades we have wasted many billions of 

dollars constructing high standard roads - when we now don’t really need them. 
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Us Chickens 
 

On a personal level, I preferred to be a “free range” driver rather than a “battery hen” 

(or is it a lab rat?).  However my professional work has taken me to the scene of 

enough crashes to know that the basic laws of physics apply - the higher the velocity, 

the higher the injury producing energy. 

 

As a driver of 40 years (with an almost unblemished record) I do miss being a free 

range driver.  In the last several years I have driven for work extensively in Italy, 

Qatar UAE, Thailand Indonesia and many other “free range” states – but I’m liking it 

less - they all drive too fast.  

 

I am at an age where I don’t mind driving around at 40 - 50 km/h - although I do 

wonder about my level of driver alertness.  After all, I occupy an air-conditioned 

cocoon, listening to a high quality CD system and am totally relaxed.  You know – a 

bit like Mr Magoo. 

 

The victory of the behaviourists over the traffic engineers is now complete.  We now 

commonly see access-controlled, grade separated facilities with 60 km/h speed zones 

– with the punishers at the ready, managing the energy. 

 

The dream of the traffic and road engineers of the 1950s is now over.  But the 

outcome of the behaviourists’ victory has exposed the surface road transport system 

maybe for what it always was - an extremely expensive car park aisle.  
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