
	 1	

ON THE EXPECTED SAFETY CONSEQUENCES OF INCREASING THE POSTED 
SPEED LIMIT ON ONTARIO 400-SERIES HIGHWAYS FROM 100 TO 110 KM/H* 
An evidence-based opinion piece authored by (in alphabetical order): 
 
Geni Bahar, P.Eng., P.E. (Civil), RSP 
Geni Bahar is President of NAVIGATS Inc. She has 40 years of professional experience as a 
researcher and a practitioner in road safety engineering. She has contributed extensively in the 
dissemination of evidence-based high-quality research results bringing them into practice. 
 
Ezra Hauer, Ph.D., P.Eng. 
Ezra Hauer, Professor (emeritus), Department of Civil Engineering, University of Toronto, has 
been active in road safety research and consulting since 1970. He has published extensively, with 
over 200 journal articles, reports, books or other scientific works.  
 
Bhagwant Persaud, Ph.D., P.Eng. 
Bhagwant Persaud is a Professor of Civil Engineering at Ryerson University, with a Ph.D. from 
the University of Toronto. He has been a road safety researcher for more than 30 years, during 
which time he has published more than 80 peer-reviewed journal papers. 
 
Alison Smiley, Ph.D., CCPE 
Alison Smiley is President of Human Factors North Inc. For more than 40 years, she has led 
research, taught human factors and traffic safety to students, engineers and police, and acted as 
a human factors expert witness in over 450 legal cases involving motor vehicle crashes. 
 
Abstract 

The Ministry of Transportation, Ontario is considering increasing the posted speed limit on its 
400-series highways from 100 to 110 km/h and has initiated public consultations and a pilot study. 
This evidence-based opinion piece is intended to contribute to the discussion on the merits and 
demerits of this proposal from the point of view of four road safety experts representing academia 
and the consulting industry. It describes the thrust of the extant evidence from Canada and 
around the world on the likely safety consequences of the proposed speed limit increase. That 
evidence should be taken into consideration and influence the eventual decision in that it clearly 
suggests that crashes will be more severe, and that injuries and fatalities will be more numerous if 
such a measure is adopted.  

What motivates this opinion piece? 

The Government of Ontario is considering increasing the posted speed limit on its 400-series 
highways1. Doing so will have diverse consequences, some beneficial, others harmful. In the 
short term, people will save time, trucks will be more productive, fuel consumption, and 
greenhouse gas emissions will increase, seniors may be even more reluctant to use these roads, 
crashes will be more severe, injuries and fatalities more numerous. In the long run, activities will 
become even more footloose, land use more decentralized and, as a result, car and truck travel 
distances will be longer. There is also evidence of spillover increases in speeds on the roads near 
to where the posted speed limit has been increased.  

																																																
*	This	article	appeared	in	the	Fall	2019	edition	of	The	Safety	Network,	the	official	newsletter	of	the	Canadian	
Association	of	Road	Safety	Professionals,	which	was	released	on	November	21,	2019	
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The authors’ expertise is in road safety and our purpose is to put before the decision-makers and 
the public the extant evidence on what one should expect to be the safety effect of posted speed 
limit increases in general and the proposed one in particular. We recognize that when setting 
speed limits, complex considerations and tradeoffs in addition to safety come into play. We 
believe, however, that what is known about safety consequences should be taken into 
consideration and influence the eventual decision. This opinion piece is not an exhaustive 
literature review. Such reviews can be found in the scholarly literature2. 

Do operating speeds increase when posted speed limits are increased? 

The obvious effect of raising the posted speed limit is for some to drive a bit faster. Thus, e.g., 
Hunt et al.3 report that after Saskatchewan raised the speed limit on four rural highways, in 2003, 
from 100 km/h to 110 km/h, the average operating speed increased from 107 to 111 km/h. They 
called the increase “minimal” and “insignificant” and, at first sight, many readers might concur. 
However, as evidence shows, small increases in mean operating speed are associated with much 
larger increases in injury and fatal crashes. How much the increase was in Saskatchewan is 
unknown as, to our knowledge, there are no publicly available safety evaluations. How much the 
increase will be in Ontario is difficult to predict accurately. Experience elsewhere suggests that a 
10 km/h increase in speed limit on high speed highways will result in a 3 – 4 km/h increase in 
mean operating speed. This is what should be expected. Another likely effect will be an increase 
in speed diversity. While one can convincingly argue that the more diverse the speeds the more 
frequent is lane changing and the related turbulence, the literature about the safety effect of 
speed variance has not yet arrived at a clear consensus. 

The potential for safety consequences 

It has been argued that faster travel increases the probability of crash occurrence. After all, the 
stopping distance increases with speed quite dramatically and thereby, so it seems, the ability to 
avoid crashes must diminish. This “mechanical” view of crash occurrence is overly simplistic. 
Drivers are not automatons and changes in alertness and other means of adaptation are difficult 
to observe. Be that as it may, the conjecture that the probability of being involved in a crash 
increases when speed increases has proven difficult to show by defensible science4. 

On the other hand, there cannot be much doubt that the higher the speed the more severe the 
consequence of a crash tends to be. Momentum is proportional to speed, and kinetic energy to its 
square. Both are nullified in a collision when the brain crushes against the skull, the skull against 
the windshield, the heart and lungs against the ribcage and the body against the seatbelt, airbag 
or steering wheel. It is just the reality of physics and properties of materials; there is no room for 
behavioural adaptation.  What happens to crash counts is shown in the figure below. 
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When posted speed limit is increased, and mean speed increases, some crashes that were 
“injury” before the increase become “fatal”, some that were “PDO” (property damage only) turn 
into “injury”, and some that would have been “unreported” (crashes with no injury and damage of 
less than $2,000 do not have to be reported) spill into the “PDO” category. For every fatal crash in 
Ontario there are about 75 injury crashes and 320 PDO crashes. Given these proportions, one 
can see that due to the vessel-to-vessel spillage the number of fatal crashes is bound to increase, 
the number of injury crashes is likely to increase and what will happen to PDO (and therefore 
Total) crashes is unclear. 
 
Irrefutable published evidence of negative safety consequences 
 
These concepts are validated by irrefutable published evidence from around the world, including 
some from here in Canada. In British Columbia, posted speed limits were increased by 10 km/h 
on some 1,300 km of rural provincial highways. A rigorous before-after evaluation led by a 
prominent researcher using state-of-the art methods found a statistically significant increase in 
fatal-plus-injury (severe) crashes of 11.1%5. 
 
Further afield, but as compelling, Elvik6 summarized and modeled the results of nearly a hundred 
scientific studies containing empirical estimates of the relationship between the change in mean 
operating speed and the associated change in crashes or crash victims. The Table below 
presents some of his results in simplified form.  
 
 

Outcome 
% change in outcome for 1% 

change in mean operating 
speed 

Fatal crashes 4.21, 3.65* 
Fatalities 4.90, 4.90 
Serious injury crashes 1.35, 1.59 
Seriously injured persons 1.59, 1.76 
Slight injury crashes 0.90, 1.05 
Slightly injured persons 1.64, 1.56 
Property Damage Only 1.70, 0.73 

*The first entry is for “all studies”, the second for “well-controlled studies”  
 
In a subsequent study for the Transportation Research Board7, more complex statistical models 
were fitted to Elvik’s data in which the percentage increase in crashes for a given increase in 
mean speed better reflects the original mean speed. If the contemplated posted speed limit 
increase were to be implemented on the 400-series highways and, as in Saskatchewan, the 
mean operating speed when traffic is light would increase by 4 km/h from, say, 110 to 114 km/h, 
these models indicate that injury crashes would increase by about 13% and fatal crashes by 
about 21%. What may seem to be a moderate increase in mean operating speed is likely to 
translate into a sizeable increase in fatalities and injuries. These are the facts, and this is what we 
should expect8.  
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Rebutting Counterarguments 

Addressing the expected safety consequences of raising posted speed limits, the proponents 
offer a variety of arguments. Some are entirely without merit and do not deserve comment9. Other 
arguments may appear superficially plausible and require discussion.  

One such argument is that the 400-series highways have a design speed of 120 km/h and 
therefore can safely accommodate the higher speed limit10. However, the Ministry of 
Transportation, Ontario’s (MTO’s) Design Supplement for the 2017 Transportation Association of 
Canada Geometric Design Guide for Canadian Roads, which MTO has now adopted, states that 
“For operational and safety considerations, the design speed should desirably be 20 km/h greater 
than the posted speed …” and further acknowledges the “… additional margin of safety and 
capacity normally associated with the desirable design.” It does suggest that “An acceptable 
relation is one where the design speed equals the posted speed” but specifies that “Every effort 
should be made to use the desirable standard on freeways, arterials and major collectors” (as 
opposed to the acceptable one).  

The issue here is the relationship between the “design speed” and safety. The higher the design 
speed of a road, the more generous are its features, the larger are the radii of horizontal curves, 
the longer are the sight distances on vertical curves, the milder the grades, etc. Some of these 
features are explicitly designed so that the large majority of drivers can negotiate them safely. 
This, of course, does not mean that vehicles travelling below the design speed are not involved in 
crashes; nor does it mean that as long as the posted speed limit remains below the design speed 
it can be increased without paying the price of more fatalities and injuries. The opposite is true.  

Occasionally, a related argument is advanced claiming that if a road is sufficiently improved the 
posted speed limit on it can be raised without harm to safety11. This again is untrue. Raising 
posted speed limits causes speed to increase and this, in turn, inevitably increases crash 
severity. If the improvement to the road (such as twinning) enhanced safety this was a safety 
gain. If a subsequent increase in the posted speed limit undoes this gain, this is a safety loss.  It 
is also sometimes argued that raising the posted speed limit will do no harm if by enforcement 
one ensures that there will be no speeding. That can be true. For example, there is some 
evidence that the introduction of automated speed enforcement has helped to reduce the number 
of crashes. However, for that to be true in the case of the proposed posted speed limit increase in 
Ontario one has to either commit to a comprehensive photo radar system on the 400-series 
highways or to a massive and sustained increase in the police force devoted to speed 
enforcement. 

Summary 

This evidence-based position paper is in response to an Ontario Government proposal to 
increase the posted speed limit on its 400-series highways from 100 to 110 km/h. Saskatchewan 
and B.C. have recent experiences with posted speed limit increases. In Saskatchewan, an 
increase from 100 to 110 km/h on four rural highways resulted in an increase in average 
operating speed of 4 km/h. The effect on safety there is unknown as, to our knowledge, there are 
no publicly available safety evaluations. Although there are good reasons to expect that 
increasing speed will increase the probability of collisions, this has been difficult to prove. What is 
indisputable, however, is that increased operating speed is associated with increased crash 
severity. The result is that some collisions that resulted in “non-fatal injury” become “fatal” and 
some “property damage only” become “injury”. A rigorous evaluation led by a prominent 
researcher in B.C., where posted speed limits were increased by 10 km/h on some 1,300 km of 
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rural provincial highways, found a statistically significant increase in fatal-plus-injury crashes of 
11.1%.  
 
A Transportation Research Board study developed statistical models based on nearly a hundred 
studies, to estimate the relationship between the change in mean speed and the associated 
change in crashes and crash victims. If the contemplated posted speed limit increase were to be 
implemented on the 400-series highways and, as in Saskatchewan, the mean operating speed 
when traffic is light would increase by 4 km/h from, say, 110 to 114 km/h, these models indicate 
that injury crashes would increase by about 13% and fatal crashes by about 21%. Thus, what 
may seem to be a moderate increase in mean speed is likely to translate into a sizeable increase 
in injuries and fatalities.   
 
Some argue that raising the posted speed limit will do no harm if by enforcement one ensures 
that there will be no speeding. However, past experience tells us that this would require a 
comprehensive photo radar system on the 400-series highways or a massive and sustained 
increase in the police force devoted to speed enforcement. 
 
We recognize that when setting speed limits, complex considerations and tradeoffs in addition to 
safety come into play. We believe, however, that what is known about safety consequences 
should be given strong consideration and influence the eventual decision on raising speed limits 
on the 400-series highways.   
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