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This report of case studies on the topic of speed limits includes a series of implemented
countermeasures or experimental proofs of concept to help improve the road safety in a specific
location or area.
PIARC didn´t work on specific speed issues in the past periods, therefore this report also contains a
short theoretical introduction concerning the role of speed in road safety and the importance to
set speed limits that are credible for road users. Credible is in general an individual task and
influenced by drivers’ culture and acceptance. Within the Road System and Administration, the task
of ‘setting credible speed limits’ remains therefore to be a highly sophisticated and multiresponsible procedure. The focus for Road Operators and Administrations is to provide safe speeds
by design of the road system (road, environment and operation) that reduce crash risks and/or
severity. A concept of ‘Hierarchy of Control’ within treatments is strongly recommended (PIARC,
2016).
Roles and responsibilities in setting speed limits are different in countries and areas. There are
different approaches for road design and roads in operation. Therefore, no general suitable rule
and procedure can be offered, but a look at examples from best performing road administrations
might help. As mentioned in Safe System Road1 concepts you will find good examples of:
•
•
•

Classification models of road types with recommendations of target and design
speeds and visual characteristics
Technical standards and procedures with criteria for setting local speed limits on
accident data and/or risk analyses on roads in operation
Best practice examples for designing the road images to influence the operating
speed by using the Human Factors principles (PIARC, 2016).

The case studies received are from all over the world. The collection of case studies represents an
important step toward the construction of knowledge and should help Road Authorities and
engineers to find helping solutions in their work to set credible speed limits. This PIARC document
contains the description of a set of interventions in the stage of design, implementation and
operation.
The analysis of the case studies puts in evidence that the effectiveness of a specific case study will
vary according to the local conditions, driving habits, traffic rules, regulations and/or signing and
marking standards. A countermeasure that seems to poorly impact road safety in a specific region,
may demonstrate a better impact in other regions with different conditions (not only because of
the road and its environment, but also because of cultural aspects).

1

https://roadsafety.piarc.org/en/road-safety-management-safe-system-approach/safe-system-principles

EXECUTIVE SUMMARY
This first publication on the topic ‘Setting Credible Speed Limit’ aims to provide a suggestion of
Hierarchy of Control that includes only the macro-categories of intervention, based on the collected
case studies:
A. Countermeasures used to reduce operating speed
These countermeasures include all the countermeasures that force drivers, in a conscious or
unconscious way, to reduce their desired speed (expected speed) in order to reduce their operating
speed down to the imposed speed limit value.
1. Improving Signs Readability and Understanding
2. Road and Road Environment Improvement and (Slight) Modification
3. Enforcement
B. Countermeasures used to increase road safe speed
These countermeasures include all the countermeasures that increase the speed at which it is
possible to drive in an adequate and safe condition.
1. Improving Road Physical Characteristics
2. Road and Road Environment (Heavy) Modification
Many practices based on Human Factors principles to correct inappropriate speed can be found in
PIARC document Human Factors Guideline for a safer man-road interface (PIARC, 2016).
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INTRODUCTION

Setting speed limits is a complex topic that all countries are having to manage.
There are many considerations to setting speed limits, such as safety, mobility and jurisdictional
factors and road designers have the difficult task of getting these three factors to work together to
get the best results. However, the most crucial factor to look at (and required outcome) is, without
any doubt, safety.

Figure 1 : Speed is a main factor in road traffic accidents leading to death or serious injury.
Photo: Jaakko Klang
In line with the target of the Safe System, to eliminate injury on the road network, road safety
engineers are promoting safer roads with appropriate speeds that will not result in injury or fatality.
Therefore, a reduction of speed can be the consequence.
As a result, Road Authorities will often change the posted speed limit sign only; which forgets the
concept of setting ‘credible’ speed limits and the consequent effect of not setting speed limits that
are ‘credible’.
This raises the difficult problem on how to implement such a requirement. A cultural shift is
required to change the user’s feeling of speed so as to achieve their acceptance of lower values
when necessary, without affecting the mobility and without an increase in enforcement
requirements.
Setting a credible speed limit is about understanding the speed that users would naturally travel at
and setting a speed limit that they feel is reasonable and are more likely to comply with.
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This is especially important when the goal is to lower speed limits to make the road safer. By
changing only the posted speed limit sign, and nothing else, the natural operating speed will remain
the same and compliance can become a serious issue.
Compliance issues can spread to other roads or even to the entire road network, which makes it
more difficult to achieve the overall target of road fatality reduction.
The aim of this report is to give some knowledge about this topic, already widely discussed in
literature, and to evidence through the presentation of a series of case studies, many situations
where the speed limits don’t match the expectations of the driver and, therefore, result in the
speed limit not being observed or respected. Discussing case studies is the best way to explain when
and how speed limits can help to increase road safety and to understand how to improve their
credibility.

1.1.

METHODOLOGY

In the period 2016-2019 PIARC TC C.2 decided to continue to work on the topic ‘Setting Credible
Speed Limits’ and included in its Work Program the preparation of a ‘Catalogue of Case Studies’
that can be useful to each designer, engineer, technician or administration who are involved in the
improvement of road safety. The catalogue takes the form of the present document.
WG C.2.2-3 moved through the following stages to implement the activity:
Stage 1 – Collecting case studies’ proposals. At this stage, little information was required: the main
features, a short description and some descriptive material (photos or similar), collecting by a
matrix in excel format (see below).
Stage 2 – Choosing the most relevant case studies among those proposed at Stage 1. Each collected
excel matrix representing each case study, was carefully analysed. The case studies that address
the topic were than selected and the additional required information in order to have a complete
case study, was individuated.
Stage 3 – Collecting detailed information about the case studies chosen in stage 2. This activity
refers to the detailed description, if needed, of the safety problem considered, of the solution
proposed, of its justification based on accident prediction models or experimentations in virtual
reality or other, and to its possible validation by analysing the safety performances of the
implemented safety measures. The authors that compiled the first excel form were directly
contacted, in order to collect all the required information.
Stage 4 – Drafting of the Report and submitting it to the Technical Committee for approval. All the
case studies with the required information were compiled, an overall analysis was made and
presented inside the report.
Each of the described case studies reflects the ideas of the Author and do not necessarily reflect
the views of the PIARC WG C2.2-3 members.
This document is planned to be enriched in the future with new case studies, showing other
applications, different solutions to solve the same problems and better representing the safety
interventions applied or applicable in LMICs. It should be also implemented with the addition of
evidence concerning the safety impact of the case studies included in the first edition.
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2.
SETTING CREDIBLE SPEED LIMITS, DEFINITIONS AND
INFLUENCING FACTORS
In order to better understand the presented case studies, it is necessary to introduce the concept
of speed and to explain the fundamental role that speed plays in road safety.

2.1.

DEFINITIONS

To better understand how to manage setting speed limits and making them credible, allowing a
safe use of the road network, it is necessary to define the most important terms to understand the
models used. Different cultures and evolutions in road design in the world lead to a big variety of
definitions used for different speed terms.
Term

Definition

Credible Speed Limit

It is a speed value that is consistent with the expectations of the drivers,
physical restrictions and acceptable behaviour of all road users.
In general, it is the theoretical speed considered during the design
procedure, based on road function and physical constraints. The
definitions in detail varies and depends in the national standards for
road design.

Design Speed

It is largely used to assign a Design Speed to each type of road
(masterplan, national plan and standards, hierarchy and classification,
etc); as a consequence each road type will be build only considering the
appropriate range of geometrical features.

(VP)

Examples of definitions in use:
‘A selected speed used to determine the various geometric design
features of the highway.’ (AASHTO, 2011)
’Design Speed depends on environmental and economic conditions
based on the assumed network function of the road and the desired
quality of traffic flow [...]. Limiting and standard values for most of the
design elements are defined according to the design speed.’ (Lamm,
Psarianos, & Mailaender, 1999)

Generalised Speed
Limit
(VGL)

Local Speed Limit
(VL)

maximum speed allowed for one, more or all vehicle categories on a
road, depending on its classification (i.e. motorways, arterials,
collectors, or local roads).
maximum speed allowed for one, more or all vehicle categories on a
specific road section The local speed limit generally derives directly from
the safe speed, but can be set also because of other factors (i.e. noise
reduction).
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Posted Speed Limit

Permanent Speed
Limit

A speed limit that is displayed along the road with signs and other
instruments allowing to inform drivers. The posted speed limit can be
permanent or variable.
Mostly a static advice is used to post the speed limit along the roads in
compliance with the provisions of the Vienna Convention on Road
Signs and Signals of 1968. However, the road sign can include also the
value of the speed required in different conditions, but they are
standards and may not fit exactly the real conditions of the road.

Figure 2: Left: simple permanent speed limit. Right: permanent speed
limit with differentiation between standard conditions (dry pavement,
90 km/h) and rainy conditions (wet pavement, 70 km/h). Image: Andrea
Paliotto.
Variable Speed Limit

It is a dynamic advice that will change when conditions change (i.e.
traffic and weather conditions).

Figure 3: Variable Message Sign (ASFINAG)
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(VO or V85)

Expected or Desired
Speed
(VE)

Inappropriate Speed

Safe Speed
(VS)
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actual operating speed (VO) is the speed at which vehicles operate on
the road. It is commonly referring to the 85th percentile speed (V85).
More specifically, 85th percentile speed is the punctual speed at, or
below which, the 85% of users drive under free-flowing conditions.
This is the individual speed that drivers think that can be adopted in the
road segment they are approaching to, that generally tends to the
speed that they hold on the less constrained elements (i.e. straight
segments and large radius horizontal curves of a reasonably uniform
section in free flowing conditions) and is heavy influenced by the last
road segment they have travelled (see HF Rule 3, (PIARC, 2016)) as well
as by traffic, roadside environment, landscape, road function and speed
limits.
An individual speed that is inconsistent with the road layout and road
function.
It is a target speed that can be considered ‘safe’ for a specific driver that
travel a specific road segment under specific conditions. It is the speed
at which the driver should use the road to reach its destination with
acceptable risk of injury. This means that a safe speed is a speed less
than the maximum at which the operator can take proper and effective
action to avoid collision and stop within a distance appropriate to the
prevailing circumstances and conditions. As a consequence, the Safe
Speed can be considered the value corresponding to that maximum. The
Safe Speed mainly depends on road geometrical and physical features,
traffic conditions and weather conditions. The Safe Speed for a road
considers the safety risks present, including the likelihood of a crash and
severity of the crash (a road with many hazards would have a low safe
speed’ and a complex road that has a high chance of user error or
mistake, would have a low ‘safe speed’; on the opposite, a simple road
or road with high quality infrastructure would have a high ‘safe speed’).

Table 1: Definitions of the main terms related to speed used in the report
Clarification about Safe Speed
It is clear that, in reality, it is impossible to have a fixed single safe speed, because drivers have
different capacities, vehicles are different, and weather and traffic conditions may also vary.
However, it is possible to consider some ‘standards’ for drivers’ capacities and vehicles, and this
allows a more suitable definition of the safe speed, depending of the road features (both physical
and perceptive), on traffic and weather conditions.
With these considerations, safe speed can be defined as depending on:
•
•
•

Geometrical features (i.e car balance in a bend)
Geometrical and environmental features (i.e. the stopping sight distance)
Weather
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Traffic
Environment Risk (i.e. road with many hazards along the roadside)

This report doesn’t seek to identify a standard rule or procedure in the definition of a Safe Speed,
but to advise who manage the definition of speed limit what features they must take into account,
and what features can influence the Safe Speed.
As seen in the previous chapters, the safe speed can be better defined in new roads, generally
because the design of the new road derives exactly from the design speed.

2.2.

CRITICAL SPEED RELATED FACTORS THAT INFLUENCE ROAD SAFETY

Speed is the main link between the elements of the Road Safety System.
In this, ‘Speed’ defines at least the physical and human limits for safe road use. ‘Speed Limits’ in
general are a social and ethical statement of a community to set the risk of human and material
damages in balance to economic needs and personal mobility freedom.
‘Credible speed limits’ are balanced systems between technical solutions and human behaviour.
‘Setting’ the speed limits is the task and procedure of engineers, road authorities and road
operators to design and post speed limits for new projects and on existing roads.
‘Speed is involved in all road traffic crashes: no speed, no crashes. In around 30% of the fatal
impacts, speed is an essential contributory factor. Firstly, speed affects the risk of being involved in
a crash. At a higher speed, it is more difficult to react in time and prevent a crash. Secondly, speed
affects the injury consequences of a crash. At a higher (impact) speed, more energy is released
when colliding with another vehicle, road user or obstacle. Part of this energy will need to be
absorbed by the vulnerable human body. Very strong relationships have been established between
speed and crash risk and severity.’ (DaCoTa, 2012).

Figure 4 : ‘Drive safe – less speed – less accidents’ Photo: Lorenzo Domenichini
2.2.1. Influence of speed in accidents rate
As clearly evidenced also by the European Commission (DaCoTa, 2012), many researches have
proven the correlation between speed and accident frequency. For example, some studies
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conducted on UK roads found evidence that the reduction in accident numbers associated with a
change in speed of 1 km/h, varies between 1% and 4% for urban roads and 2.5% and 5.5% for rural
roads, with the lower value reflecting good quality roads and the higher value poorer quality roads
(Finch, Kompfer, Lockwood, & Maycock, 1993) (Taylor, Lynam, & Baruya, 2000).
Furthermore, a work by Nilsson in Sweden (Nilsson, 2004), demonstrates that a difference in
average speed of 1 km/h will result in accidents number reduction between 2% for a 120 km/h road
and 4% for a 50 km/h road.
Nilsson has also demonstrated that the accident risk increases as a power function with the increase
in speed (Nilsson, 2004) (Nilsson, 1982).

Figure 5 : risk of accidents depending on the speed (DaCoTa, 2012)
However, it should be noted that, although the general trend is the one indicated in Figure 5, this
is also influenced by the type of road and more precisely by its complexity. Figure 6 shows the trend
of accident risk depending on speed and on road with low, medium and high complexity of traffic
and environment situations (Taylor, Lynam, & Baruya, 2000) (Taylor, Baruya, & Kennedy, 2002).

Figure 6 : risk of accidents depending on the speed and of the complexity of the road (DaCoTa,
2012)
Roads with low complexity are generally roads designed to allow drivers to reach higher speeds,
such as motorways. A motorway is designed to allow drivers to go faster and, for this reason, it has
many standard requirements, like curve radius, lane width, higher friction surface, limited access
and intersections with specific features (i.e. interchanges). A two lane - two way rural road generally
has ‘minor’ standards applied due to the function of that kind of road. This also means that a two
lane - two ways roads will present a different complexity of its environment and of its traffic (i.e.
trees close to the shoulder, many intersections, open access, etc.). For this reason, it should be said
that the speed allowing travelling a road in a safe condition depends on the road complexity. Roads

SETTING CREDIBLE SPEED LIMITS CASE STUDIES REPORT

2019R26EN
10

with low complexity can be driven at higher speed maintaining an adequate level of safety. The
graph in Figure 6 can be substituted with the one in Figure 7.

Figure 7 : risk of accidents depending on different safe speed. Image: Andrea Paliotto
Looking at this new graph it is evident that the risk of a road accident occurrence is not related only
to the absolute value of speed, but mainly to the difference between the speed that is defined as
‘safe’ for that kind of road (and environment), and the speed held by the driver.
Technicians, engineers or Road Authorities that face the problem of how to set a credible speed
limit, must consider this gap, and must think on how to reduce it. The first point is to try to
understand what speed can be defined as a ‘safe’ speed.
2.2.2. Influence of speed in accidents severity
How much impact force can a person withstand? The highest impact speed at which a person can
still survive a head-on collision is 80 km/h in a modern, late-model vehicle, which is equipped with
crumple zones, airbags and safety belts. The possibility of surviving a side-impact collision is
generally no more than 60 km/h, provided that the vehicle being struck is modern and equipped
with crumple zones, airbags and safety belts. In other words, human endurance is lower in a sideimpact collision than in a head-on collision. This is because the sides of a vehicle have less crumple
zones than the front even with vehicles being improved during the last decades and continuing to
be improved. Without safety equipment installed, the maximum speed at which survival is possible
is usually 30 km/h. These limits indicate the speed at which an adult person with a normal physical
built body will survive. The limits are based on medical science. Certain physically weaker groups,
such as children and the elderly, are less capable of withstanding these impact forces.
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Figure 8 : The highest speed at which a person can still survive a head-on collision is at the
moment 80 km/h in a modern, late-model vehicle, which is equipped with crumple zones, airbags
and safety belts. Photo: Jaakko Klang

Probability of detah

Collision speed

19.4.2013

Road safety situation and policies in Finland
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Figure 9 : The possibility of surviving a side-impact collision is generally no more than 60 km/h,
provided that the vehicle being struck is modern and equipped with crumple zones, airbags and
safety belts. Source: Traffic safety, addenda to the diagram Jaakko Klang 19 April 2013.
The accident severity reduction is the objective of the Safe System (PIARC, 2015), because even
with all the efforts are focussed on a reduction of the accidents number, this would be quite
impossible, because there are many random variables which regulate the occurrence of an
accident. For this reason, the main priority of the Safe System shifts from the elimination of all road
accidents to the creation of a system where, even if accidents continue to happen (in low numbers),
they would be less severe through making allowance for human behaviour / mistakes.
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Considering this, technicians, engineers or Road Authorities have to give more weight to
countermeasures that make lower speed limits more credible allowing for Human Factor (HF)
criteria, instead of countermeasures that improve the road’s physical characteristics (so improving
the speed at which it is possible to drive in adequate safe conditions), in accordance with the road
hierarchy and accepted mobility requirements.

2.3.

DRIVERS RISK PERCEPTION RELATED TO SPEED

Speed limits are aimed at reducing the number of traffic accidents and the severity of personal
injuries. However, the focus should not be on the posted limit. For improving Road Safety and saving
lives it is the real speed of each individual vehicle that is crucial.
In rural areas, speed limits vary by road complexity, for example, according to whether a road has
a median physical separation (safety barrier, etc.), lateral clearance (shoulder, etc.), how
intersections are formed and whether it is shared with Vulnerable Road Users (VRU). In population
centres, a decisive factor for speed limits is whether pedestrian/bicycle lanes are separated from
motor vehicle lanes. Other factors are the interval between intersections and the amount of
shoulder space provided. Road users can, in some cases, have the false perception as to what
constitutes a proper speed for a road or street segment. A straight and wide street tempts the
driver to drive faster, even if it has not been planned for high speeds.

Figure 10 : In a collision, vehicles of different weights have very different properties, which results
in the smaller vehicle always being in much more dangerous, compromised positions, such as a
passenger car compared to a lorry. Photo: Jaakko Klang
Humans are ill-equipped to withstand impact forces. A person simply cannot withstand the impact
forces usually generated in a traffic accident at the currently permitted speeds. People lack the
same instinctive fear of high speeds as they have for high places. In general, when a person is in a
high place, they immediately understand the danger as well as the consequences of a potential fall.
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Conversely, the fear of travelling at high speeds is not as obvious to people in the same way, and
they have a difficult time assessing the consequences of a possible accident. The risk of an accident
is assessed incorrectly based on the fact that the risk on a single trip is not high. If, however, all the
trips taken during a person's lifetime are combined, the risk is actually considerable.
One problem is driver behaviour. Some of the errors committed are due to a conscious violation of
traffic rules and regulations. Some examples of this include deliberately exceeding the speed limit,
driving while under the influence of alcohol and failure to use safety equipment. In addition to this,
there is also extreme and conscious improper behaviour, such as thrill-seeking by drag racing on
public roads.
Another type of improper behaviour derives from human defined abilities and limitations, which
includes difficulty in understanding complex infrastructure and traffic situations, slow reaction
times when conscious driving decisions have to be taken, stress and fatigue.
Behaviour is also affected by attitudes. Attitudes toward drink driving are very different from those
toward exceeding the speed limit. Nearly everyone feels that drivers must drive while sober. Many,
however, feel that it is acceptable to drive slightly above the speed limit. In business, it might be,
for example, more important to stay on the delivery schedule than to obey the rules of the road.
People's attitudes and behaviour are influenced by social norms, some of which apply to all people
and others to one's own circles. In some cases, other road users might influence the driver such
that they feel compelled to exceed the speed limit, even though the driver would otherwise gladly
obey it. Sometimes it might also be considered acceptable to drive home from a party late at night
under the influence of alcohol. As a rule, however, society as whole feels that drink driving is never
acceptable. Also known are the effects of 'crowd behaviour' - following the inappropriate / wrong
behaviour of others as that is what seems to be the 'done thing'. All these effects are known as road
traffic culture and vary from country to country.

2.4.

SPEED LIMITS

2.4.1. What does ‘credible’ mean
Credible is in general an individual task and influenced by drivers’ culture and acceptance. Within
the Road System and Administration, the task of ‘setting credible speed limits’ remains therefore
to be a highly sophisticated and multi-responsible procedure. The focus for Road Operators and
Administrations is to provide safe speeds by design of the road system (road, environment and
operation) that reduce crash risks and/or severity. A concept of ‘Hierarchy of Control’ within
treatments is strongly recommended (PIARC, 2016).
More or less all countries have general speed limits for different categories of roads as a political
decision in their road acts. These are conceived as the maximum speed values that can be operated
in ideal driving conditions, i.e. in presence of good weather, without traffic and road layout
geometrical constrains. When less favourable driving conditions exist, the drivers have to adapt the
individual speed to the prevailing conditions according to their understanding of the characteristics
of the incoming road layout and traffic. According to this logic, two prerequisites are necessary for
safe travel: the road category has to be recognized by the driver, in order to know which the general
speed limit to respect is; and the road and traffic environment has to be clear enough to allow the
driver to understand when and how much he has to decelerate to safely guide the vehicle in the
available road space.
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However, sometimes external and internal problems affect the road system often preventing this
system to work correctly. Due to historical evolution, economic restrictions, territory constrains and
a lack in the past of a clear understanding of the road users’ requirements for a safe driving, there
are no clear and comprehensible road categories and different categories of road are not smoothly
connected to each other to allow the users to correctly manage the transition. Moreover, the
concept of ‘self-explaining’ roads, that underlies the possibility that drivers understand the correct
speed to adopt, is not often actuated in the sequence of geometrical features composing the road
layout. Often official road categories don´t exist in reality. Vulnerable Road Users are using high
speed roads, linear settlements and business along arterial roads or incorrectly designed entries
and junctions create speed related accidents.
To repair these situations, there is a need for a high number of local speed limits. Missing standards
concerning how to identify the value of the local speed limit to be posted and the often misuse of
this safe measure leads to the present problems of speed limit acceptance and enforcement.
In order for the road users to obey the speed limits, it is essential that these limits are credible. A
credible limit means that it is considered logical by the road user, i.e. the limit corresponds to the
expectations that a road's layout and traffic environment evoke. A speed limit is credible if it meets
the expectations that are evoked by the road and the road environment. Credible speed limits are
expected to encourage drivers to keep to the limit, via so called self-explaining road design.
A credible speed limit is defined as a speed limit that matches the image that is evoked by the road
and the traffic situation (Schagen, Wegman, & Roszbach, 2004). For example, if a road has a 60
km/h limit, it should not look like a road that would normally have a limit of 80 km/h; that would
not be credible. Both the appearance of the road and that of its environment should make it logical
and credible that the first road has a lower limit than the latter.
If a limit is not credible, drivers will be more inclined to choose their own desired speed. If limits
are experienced as being inadequate or not credible too often, it will also affect the reliance in the
speed limit system as a whole. In addition, it is important to realize that the credibility of a limit is
not an absolute measure. Credibility is a sliding scale that varies from 'very credible' to 'very
incredible'. A speed limit can be incredible either because the limit is considered to be too high or
too low. However, the consequences of a “too high” limit versus a “too low” limit are not necessary
the same, the latter case being more critical. Hence, nowadays the tendency to keep lowering the
limits should not prevent the requirements for comprehensive analysis to be carried-on before such
a decision is taken.
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Figure 11: Not credible speed limit: the road looks like a 70 km/h street due to its width; the
general speed limit is 50 km/h being inside an urban area; the local posted speed limit is 30 km/h.
Photo: Lorenzo Domenichini
Sometimes a speed limit may have to take into account both the 'road image' and 'the situation
image'. The 'road image' is formed by the permanent features of the road and its environment,
such as the lining and markings, bends, buildings, and vegetation; the permanent speed limit must
be set considering this ‘road image’.
The 'situation image' is created by the variable features of the traffic situation such as weather
conditions and the amount of traffic; these variable features are particularly relevant for variable
speed limits, i.e. limits that are being variable according to the current circumstances.
Talking of permanent or variable speed limits, the starting point for either as a credible speed limit
is always that it indicates a safe limit. Which speed can be considered safe depends on the road
function and therefore on the composition of traffic and the type of conflicts that may occur.
The road design has to make speed (targeted or safe speed) self-enforced. This can be accomplished
with a self-explaining road design and design features that prevent higher speeds. Those features
have to be logical and understandable and consequently acceptable by the drivers. That is why
Human Factors knowledge has to be considered in setting credible speed limits.
2.4.2. Speed Limits in design
Almost worldwide, the procedure to design a new road infrastructure starts by the definition of the
role that the new road will have in the road network of the region. This will define the road type
(motorway, two way - two lanes, etc.) and so the design speed required to guarantee defined level
of functionality. The geometrical and physical features are then designed based on the close
relationship between the required speed and the safety condition that must be guaranteed.
More or less all design standards and procedures are using a design speed to determine the
geometrical shape of a road on physical requirements. Some guidelines include Human Factors in
different aspects too.
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From the defined design speed derives the generalised speed limit. Drivers often comply with
generalised speed limits for two main reasons:
•
•

the road design matches the expectation of the drivers and so the desired speed is
in accordance with the generalised speed limit;
they know that they have a generalised speed limit for that kind of road and so they
are ‘prepared’ to comply with it.

If one of these two conditions is not verified, then some issues of compliance with generalised or
posted speed limits may arise.
2.4.3. Local Speed Limits on roads in operation
As described above, most countries have general speed limits related to the design speed from
which the geometrical standards of a new road are taken, but the same procedure can’t be applied
to the existing roads. Those roads, that derive from old existing roads, can’t, most of the time,
achieve the standards of the new roads and, for this reason, they sometimes require local speed
limits in order to provide safe driving conditions. The crucial point is how to define a local speed
limit on roads that are already in operation and that don’t match the design standards of the new
road.
Local speed limits should be set to achieve a safe distribution of speeds consistent with the speed
limit that reflects the function of the road and the road environment and, for this reason, must be
credible.
It is crucial to understand that general a local speed limit is set for two reasons:
•

•

to inform drivers of a speed they must hold in order to drive in safe conditions (for
them and for other road users), because they can’t completely perceive the risk of
driving faster in that road segment (i.e. a long straight with many pedestrian
crossings);
the safe speed in that road segment is less than the design speed and therefore, even
if drivers can perceive they have to slow, they can’t understand they have to slow
down so much.

To be credible, the procedure of setting local speed limits must be clear and comprehensible.
Obligatory standard procedures will help to bring up the quality and acceptance of speed limits.
However, these procedures may prove to be insufficient at specific sites and must be improved
considering the specific conditions.
Some case studies are presented in ANNEX C to show how local speed limits are defined and set in
some countries around the world.
2.4.4. Relationship between safe speed and operating speed
This relationship can help to understand in a simplified way the influence of speed and the
importance of credible speed limits.
•
•

It can be assumed that drivers whose operating speed is equal to or less than the
road safe speed, are driving in safe conditions.
The risk of an accident occurance increases as the gap between safe speed and
operating speed increases, if the latter is higher.
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A self-explaining road will ensure that drivers perceive the right behaviour to adopt
and automatically adjust their speed, bringing the operating speed value to be less
or equal to the safe speed.
If the road is not self-explaining, drivers can’t understand the right speed to drive at,
this results in an operating speed higher than the safe speed. To solve the problem
speed limits are required, but they have to be complied with by drivers.
Speed limits must be credible to achieve driver compliance.
To enable speed limits to be complied with -even if not credible, it is possible to
improve the signs readibility, understanding and action ‘Posting and acceptance of
Speed Limits), try to make drivers more respectful of road law by education, change
the road environment or ´force´ drivers to comply with the limit by the use of
enforcement.
To enable speed limits to be complied with because they are credible, the road
characteristics should match the drivers expectations (the road category should be
clearly percievable), the road environment should be locally managed to improve the
self-explanation of the road itself and the reasons for posting a reduced speed limit
should be clearly understandable by the drivers.
Both the preceding countermeasures aim to reduce the gap between the operating
speed and the safe speed (shown by the posted speed limit) by reducing the
operating speed or, if this is impractical, by trying to improve the safe conditions of
the road, resulting in an increased safe speed (and so the speed limit) that matches
the drivers operating speed.

Although it should be the goal of road safety engineers to achieve: ‘operating speed = safe speed’,
there are often competing objectives such as local issues (noise, community, stakeholders) that will
require an operating speed less than the safe speed, however the social acceptance of such a
decision should be explored thoroughly.
Therefore, it is even more important that no matter the ‘posted speed limit’ that is possible, it
should be credible. The flow chart represented in Figure 12 below explains this concept.
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Figure 12: schematic flow chart on causes and consequences of ‘safe speed’ and credible speed
limits
2.4.5. Speed limits in different seasons, weather and climate conditions
In many northern countries accident risks are higher in winter than in summer (Peltola, 2015). To
tackle this problem, winter maintenance has been intensified and systems developed to help
drivers. However, safety benefits may be partly lost because drivers are tempted to travel faster in
these improved conditions.
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Winter season’ speed limits have been very effective in reducing accidents. Permanent speed limits
operating at all times are probably most effective in good road conditions and slightly less so in
adverse ones. In some cases, however, speed limits can encourage excessive speeds if they do not
match prevailing conditions. This is also true – perhaps even more so – of variable speed limits.

Figure 13: The relative safety effect of lower wintertime speed limits has increased slightly since
their introduction and has remained constant since the last safety estimation a decade ago. The
estimated safety effect is a reduction of 15% of casualty accidents and 29% of fatalities on these
roads. Photo: Jaakko Klang
In Finland, all 120 km/h and most 100 km/h speed limits are reduced by 20 km/h during the winter
months. During this period the roads are often slippery, and rain, snowfall, dust and darkness are
common as well. In addition, collisions with elk and severe head-on collisions are common at this
time.
Speed limits are reduced on almost 9000 road kilometres for the five months from November to
March. The number of road kilometres driven at these reduced speed limits accounts for almost
one fifth of the annual figure driven on all main roads.
The relative safety effect of lower wintertime speed limits has increased slightly since their
introduction and has remained constant since the last safety estimation a decade ago. The
estimated safety effect is a reduction of 15% of casualty accidents and 29% of fatalities on these
roads. An estimate based on traffic and accident figures from 2010–2014 is 36 casualty accidents
causing eight fatalities.
Further use of lower speed limits during winter months is recommended to avoid an increase in
severe road traffic accidents.
2.4.6. Posting and acceptance of speed limits
Based on the CONVENTION ON ROAD SIGNS AND SIGNALS of the United Nations (Vienna
Convention) there are helpful principles and examples to sign speed limits. Acceptance (of limits
and especially the enforcement of limits) is in correlation to the quality and visibility of signposting.
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Figure 14: Four stages of traffic sign perception with their requirements (Castro & Horberry, 2004)
2.4.7. Roles and procedure in setting speed limits
Roles and responsibilities in setting speed limits are different in countries and areas. There are
different approaches for road design and roads in operation. Therefore, no general suitable rule
and procedure can be offered, but a look at examples from best performing road administrations
might help. As mentioned in Safe System Road2 concepts you will find good examples of:
•
•
•

2.5.

Classification models of road types with recommendations of target and design
speeds and visual characteristics
Technical standards and procedures with criteria for setting local speed limits on
accident data and/or risk analyses on roads in operation
Best practice examples for designing the road images to influence the operating
speed by using the Human Factors principles (PIARC, 2016).

HIERARCHY OF CONTROL IN SETTING SPEED LIMITS

A ‘Hierarchy of Control’ is a prioritization of the different kind of interventions, based on the
problems faced and on the aims that road authorities want to achieve.
A concept of Hierarchy of Control within treatments (PIARC, 2016) should be the handbook for road
technicians, engineers and administrations, which can guide them in deriving the right solutions to
a defined speed related problem. Hierarchy of Control about Speed-Related Countermeasures
mainly depends on the aims of who is made the intervention and the Safe System principles are
implemented.
So, by this first publication on the topic ‘Setting Credible Speed Limit’, PIARC aims to provide a
suggestion of Hierarchy of Control that includes only the macro-categories of intervention, based
on the collected case studies.
These categories have been classified with a letter and a number according to the priority that can
be given to the intervention, with A and 1 the highest values (the classification give priority to
countermeasures that have an easier implementation). The categories can be summarised as
follow:
C. Countermeasures used to reduce operating speed
These countermeasures include all the countermeasures that force drivers, in a conscious or
unconscious way, to reduce their desired speed (expected speed) in order to reduce their operating
speed down to the imposed speed limit value.
4. Improving Signs Readability and Understanding
5. Road and Road Environment Improvement and (Slight) Modification

2

https://roadsafety.piarc.org/en/road-safety-management-safe-system-approach/safe-system-principles
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6. Enforcement
D. Countermeasures used to increase road safe speed
These countermeasures include all the countermeasures that increase the speed at which it is
possible to drive in an adequate and safe condition.
3. Improving Road Physical Characteristics
4. Road and Road Environment (Heavy) Modification
Please note that if ‘A’ countermeasures are generally preferable to ‘B’ countermeasures, the site
conditions and aims of the intervention, can give priority to ‘B’ (i.e. applying a ‘B.1’
countermeasures instead of an ‘A.2’ countermeasure). Likewise, many ‘A.2’ countermeasures can
be much more effective than ‘A.1’.
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Local speed limit should match the safe speed at that road segment.
The ‘safe speed’ concept is not always evident to the road users. Therefore, a local speed limit has
to be posted to inform road users of the correct speed to adopt. If the speed limit is not credible,
the road environment or equipment has to be adapted so as to allow the users to accept it.
The value of the safe speed is usually evaluated with reference to road design standards. Due to
the fact that the standards inevitably consider conservative evaluation criteria, the posted speed
limits are often highly conservative. For instance, the safe speed to engage a bend or to match the
available sight distance often refers to friction values that are typical of wet pavement conditions.
A permanent posted speed limit is far away from being related to the value of the safe speed when
the pavement is dry. As far as the drivers unconsciously perceive this, they speed up without
incurring any risk but failing to respect the posted speed limit. They are induced to choose their
desired speed instead of the posted speed limit because the latter is not credible in those driving
conditions.
Conversely, if the posted speed limit denotes precisely the current safe speed of the road section
(in the case, for instance, of wet pavement or in the case of dry pavement if variable speed limits
are posted), road users speeding up to the desired speed incur higher risks and road safety reduces.
To induce the desired speed to match the current safe speed (and thus the posted speed limit),
without too much trusting in police enforcement activities, two possibilities exist:
•

•

Improvements of the road infrastructure, to increase the value of the safe speed at
a definite location (for instance: enlarging the radius of a bend, implementing a high
friction surface treatment, increasing the available sight distance). This allows an
increase in the speed limit value, moving it closer to the drivers’ desired speed and
thus increasing the speed limit credibility;
Inducing the drivers to spontaneously choose a reduced speed, getting it closer to
the safe speed and to the related speed limit. This means reducing the desired speed
and so the operating speed acting on the road environment according to the Human
Factors’ principles. Considering the suggested Hierarchy of Control (paragraph 2.5),
interventions based on Human Factors’ principles, are mainly included in ‘A.1’ and
‘‘A.2’ categories, which represent the best cost/benefits countermeasures.

Today, it is entirely possible to build safe roads for even the highest speeds. An extreme example
of this is Formula 1 race tracks, which can be considered exceptionally safe. Albeit high speeds,
accidents leading to fatalities or serious injuries are extremely rare on these tracks. In this case,
both the track and the vehicles are designed for the speeds used. On Formula 1 tracks, there is no
oncoming traffic, the shoulders are very wide and help to arrest speed, etc. Drivers’ skills and
concentration on driving are also peculiar in the Formula 1 environment. However, making public
roads just as safe, whatever the maximum allowed speed (general speed limit) is, would cost
enormous sums of money. If the speed at which motorists’ desire to drive is not compliant with the
road characteristics, even if they think they are capable of driving so fast, they must reduce their
speed. Even though this is precisely what speed limits are for, there are unfortunately a lot of
people who never think about it.
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Figure 15: Today, it is entirely possible to build safe roads for even the highest speeds. Photo:
Jaakko Klang
There are many different types of accidents. An accident where the driver falls asleep is very
different than, for example, one involving an unsuccessful overtaking attempt. The incidence and
incidence situations of different types of accidents also vary. Accidents that lead to serious injuries
or death occur both in population centres and on highways. The types of accidents leading to the
worst injuries and highest mortality rate vary, however, according to the type of road being used.

3.1.

THE CONCEPT OF INAPPROPRIATE SPEED

Speed in most cases is not the cause of an accident, but a moderating / contributory factor. In a lot
of cases, inappropriate speed can be attributed to driver’s spatial perception of the road
environment.
As explained in PIARC Human Factor guidelines for a safer man-road interface (PIARC, 2016) the
chosen speed depends on the interaction of human information processing and decision making on
one hand and features of the road and its environment on the other hand. Modern science shows
that the choice of speed, as well as the choice of position on the road, is generally a subconscious
process.
The road, together with its environment, offers an integrated field of view. This can either stimulate
or tire the driver; it can result in either increased or reduced speed. A well-designed drivers’ field
of view will influence their ‘speed perception’. It can effectively safeguard drivers and keep them
from choosing an inappropriate speed.
It is well known that different road characteristics influence speed. Most of them relate to
physiological and neuronal mechanisms and affect the speed subconsciously. Drivers adapt their
speed to the given road situation. They perceive information from the road and its environment.
The amount of information that has to be processed influences the quality of driving (YerkesDodson-law).
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Figure 16: Yerkes-Dodson law: too much or too little workload leads to reduced performances
(Yerkes & Dodson, 1908).
In addition, it also influences the driver’s speed. The term used for this is ‘the ‘optical density of
the field of view’. It is a function of visible information and can be defined as the number of objects
that contrast with the background. A very small number of contrasting objects leads to monotony
and both reduced performance and reactivity. The driver will unconsciously change his driving
behaviour to avoid the perceived monotony by increasing the information input: he swerves, brakes
or, in most cases, increases speed. Therefore, a correct speed choice can be supported by a correct
use of level of brightness and colour-contrast (optical density). That is why efficient speed
management relies on changing brightness and colour contrasts to avoid subconscious speeding up
(PIARC, 2016). In other words, the optical density of the field of view affects the operating speed.
Another factor that influences speed is the visible amount of road surface. It is a function of both
dimensions: width and length of the road surface. The more of the surface that is visible, such as
long straight sections or wide roads, the faster the driver will travel (Klebelsberg, 1963).
Finally, another reason for an inappropriate speed could be a lack of perceptibility of critical
locations. This could be for instance a change of road’s function, an invisible intersection or
pedestrian crossing so that the driver is not able to change its driving programme. Missing
references from road and its environment are very often the cause for inappropriate speed.
Many practices based on Human Factors principles to correct inappropriate speed can be found in
PIAR document Human Factors Guideline for a safer man-road interface (PIARC, 2016).
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COLLECTED CASE STUDIES

An international questionnaire requesting the offer of case studies dealing with topics related to
specific road safety aspects of Setting Credible Speed Limits was launched by PIARC General
Secretary in 2017. Submissions were required to complete a preliminary form which were then
analysed and selected based on their relevance to the topics.
Then the best case studies were chosen among them and additional information was requested
from the authors. All the case studies are presented in ANNEX C.
The survey resulted in the collection of a total of 30 case studies from many countries around the
world that correctly dealt with Setting Credible Speed Limit related safety problems. The collected
SCSL case studies vary for road type, main road users interested, safety evaluation adopted method,
road environment (rural or urban) and, above all, for the aim of the intervention: reduction of the
operating speed or the increase of the safe speed with an infrastructure modification. Furthermore,
a specific section containing some policy procedures examples for setting credible speed limits will
be presented in ANNEX C. The topics covered, and the geographical location of the proposed case
studies are reported in Table 2: Setting Credible Speed Limits case studies provided inside the
Report and shown in Figure 17. The order followed in listing the proposed case studies in Table 2is
the alphabetical order by countries and then by name.

Figure 17: Countries (dark blue) that provided the selected case studies

List of the collected case studies
N.

Name/Title

Country

1

Erreur ! Source du renvoi introuvable.

Austria

2

Erreur ! Source du renvoi introuvable.

Canada

3

Erreur ! Source du renvoi introuvable.

Canada

4

Erreur ! Source du renvoi introuvable.

Chile

5

Erreur ! Source du renvoi introuvable.

China
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6

Erreur ! Source du renvoi introuvable.

China

7

Erreur ! Source du renvoi introuvable.

China

8

Erreur ! Source du renvoi introuvable.

China

9

Erreur ! Source du renvoi introuvable.

France

10

Erreur ! Source du renvoi introuvable.

France

11

Erreur ! Source du renvoi introuvable.

France

12

Erreur ! Source du renvoi introuvable.

France

13

Erreur ! Source du renvoi introuvable.

France

14

Erreur ! Source du renvoi introuvable.

Italy

15

Erreur ! Source du renvoi introuvable.

Italy

16

Erreur ! Source du renvoi introuvable.

Italy

17

Erreur ! Source du renvoi introuvable.

Italy

18

Erreur ! Source du renvoi introuvable.

Japan

19

Erreur ! Source du renvoi introuvable.

Japan

20

Erreur ! Source du renvoi introuvable.

Japan

21

Erreur ! Source du renvoi introuvable.

Mexico

22

Erreur ! Source du renvoi introuvable.

Singapore

23

Erreur ! Source du renvoi introuvable.

Singapore

24

Erreur ! Source du renvoi introuvable.

Slovenia

25

Erreur ! Source du renvoi introuvable.

Slovenia

26

Erreur ! Source du renvoi introuvable.

Slovenia

27

Erreur ! Source du renvoi introuvable.

Spain

28

Erreur ! Source du renvoi introuvable.

Spain

29

Erreur ! Source du renvoi introuvable.

Spain

30

Erreur ! Source du renvoi introuvable.

United Kingdom

Table 2: Setting Credible Speed Limits case studies provided inside the Report
The case studies listed in Table 2 were then grouped depending on the Hierarchy of Control
principles stated in paragraph 2.5. An additional group of case studies has been also presented:
case studies examples concerning the procedures adopted in some countries to set speed limits,
the group is called Policy Procedures.
The bibliographic or descriptive references given in each case study are listed at the bottom of each
case study. If a case study includes more than one intervention of different type, it will be listed in
each category in the tables below but presented only once in the subsequent chapters.
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Hierarchy of Control A.1
Name/Title

Country

Page

Erreur ! Source du renvoi introuvable.

France

Erreur ! Source du renvoi introuvable.

France

Erreur ! Source du renvoi introuvable.

France

Erreur ! Source du renvoi introuvable.

France

Erreur ! Source du renvoi introuvable.

Singapore

Erreur ! Source du renvoi introuvable.

Slovenia

Erreur ! Source du renvoi introuvable.

Spain

Erreur !
Signet non
défini.
Erreur !
Signet non
défini.
Erreur !
Signet non
défini.
Erreur !
Signet non
défini.
Erreur !
Signet non
défini.
Erreur !
Signet non
défini.
Erreur !
Signet non
défini.

Table 3: Countermeasures used to reduce operating speed - Improving Signs Readability and
Understanding
Hierarchy of Control A.2
Name/Title

Country

Page

Erreur ! Source du renvoi introuvable.

Canada

Erreur ! Source du renvoi introuvable.

Canada

Erreur ! Source du renvoi introuvable.

Chile

Erreur ! Source du renvoi introuvable.

China

Erreur ! Source du renvoi introuvable.

China

Erreur ! Source du renvoi introuvable.

China

Erreur ! Source du renvoi introuvable.

France

Erreur ! Source du renvoi introuvable.

Italy

Erreur ! Source du renvoi introuvable.

Japon

Erreur !
Signet non
défini.
Erreur !
Signet non
défini.
Erreur !
Signet non
défini.
Erreur !
Signet non
défini.
Erreur !
Signet non
défini.
Erreur !
Signet non
défini.
Erreur !
Signet non
défini.
Erreur !
Signet non
défini.
Erreur !
Signet non
défini.
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Erreur ! Source du renvoi introuvable.

Japan

Erreur ! Source du renvoi introuvable.

Singapore

Erreur ! Source du renvoi introuvable.

Singapore

Erreur ! Source du renvoi introuvable.

Slovenia

Erreur ! Source du renvoi introuvable.

Slovenia

Erreur ! Source du renvoi introuvable.

Slovenia

Erreur ! Source du renvoi introuvable.

Spain

Erreur ! Source du renvoi introuvable.

Spain

Erreur ! Source du renvoi introuvable.

Spain

Erreur !
Signet non
défini.
Erreur !
Signet non
défini.
Erreur !
Signet non
défini.
Erreur !
Signet non
défini.
Erreur !
Signet non
défini.
Erreur !
Signet non
défini.
Erreur !
Signet non
défini.
Erreur !
Signet non
défini.
Erreur !
Signet non
défini.

Table 4: Countermeasures used to reduce operating speed - Road and Road Environment
Improvement and (Slight) Modification
Hierarchy of Control A.3
Name/Title
Erreur ! Source du renvoi introuvable.

Country
China

Table 5: Countermeasures used to reduce operating speed – Enforcements

Page
Erreur !
Signet
non
défini.
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Hierarchy of Control B.1
Name/Title
Erreur ! Source du renvoi introuvable.

Country

Page

Italy

Erreur !
Signet non
défini.

Table 6: Countermeasures used to increase road safe speed - Improving Road Physical
Characteristics
Hierarchy of Control B.2
Name/Title
Erreur ! Source du renvoi introuvable.

Country

Page

Mexico

Erreur !
Signet non
défini.
Erreur !
Signet non
défini.
Erreur !
Signet non
défini.

Erreur ! Source du renvoi introuvable.

Erreur ! Source du renvoi introuvable.

Table 7: Countermeasures used to increase road safe speed - Road and Road Environment (Heavy)
Modification
Table 8 shows the case studies where it is possible to find some suggestions and references in order
to identify a policy procedure to set speed limits.
Policy Procedures
Name/Title

Country

Page

Erreur ! Source du renvoi introuvable.

Austria

Erreur ! Source du renvoi introuvable.

China

Erreur ! Source du renvoi introuvable.

Japan

Erreur ! Source du renvoi introuvable.

United
Kingdom

Erreur !
Signet non
défini.
Erreur !
Signet non
défini.
Erreur !
Signet non
défini.
Erreur !
Signet non
défini.

Table 8: Case studies suggesting procedure to set speed limits
All these case studies are presented in ANNEX C.
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THE IMPORTANCE OF MONITORING

The analysis of the case studies that has been carried out, puts in evidence that many times there
is lack of valuable evaluation and monitoring of the effectiveness of the implemented
countermeasures. Checks shall be carried out to verify the acceptance and thus the compliance
with the speed limits both before and after the intervention.
An overall view of the monitoring procedures can be found in PIARC ROAD SAFETY MANUAL
Chapter 12 (PIARC, 2015), where many aspects are considered in order to implement a wide
analysis. Those procedures can be also applied to monitor the effectiveness of a countermeasures
that has been implemented to improve road safety by reducing the gap between operative speed
and safe or target speed. We can call this type of countermeasure a “speed-oriented measure”. In
order to take into account the effectiveness of a speed-oriented measure, it is mandatory to
monitor and collect speed data. The following paragraph wants to give some brief information on
the main aspects that must be considered when a speed monitoring is made, in particular a spot
speed study. Based on PIARC ROAD SAFETY MANUAL FIRST EDITION (PIARC, 2003), a few
recommendations.
In a spot speed study, a sample of speeds are collected at a specific road location in order to
determine the speed distribution of vehicles and to calculate some statistics that are used to take
engineering decisions.
The results of a spot speed study are used to:
•
•
•
•
•
•

establish the speed limit to be posted. The 85th percentile speed (the speed at or
below which 85% of the vehicles travel) is often used to this end;
check compliance with posted speed limits;
assess whether speeding may contribute to accidents (on horizontal curves, at
intersections, around school zones, etc.);
check speed dispersion and speed differentials between road users (e.g. between
passenger cars and trucks);
validate external requests (citizens, elected officials, etc.);
verify the effectiveness of measures taken to reduce speed.

In most cases, speeding problems do not occur under congested conditions and accordingly, spot
speed studies generally need be conducted outside rush hours. Also, the study should not be
undertaken under unusual conditions that may modify normal speed patterns: adverse weather
conditions, construction area, police surveillance, etc., except if that specific condition is the one
that required an evaluation (i.e. if many speed-related accidents occurred in rain conditions).
Furthermore, the duration of the measurement, measurement reading time, the number of
measured vehicles, and also the vehicle type and classes must be determined in a problem-oriented
manner (RVS 02.02.37 Speed Restrictions, FSV 2015).
The measuring method should be chosen depending on the objective of the investigation (e.g.
manual measurement by means of radar or laser measuring device, or automatic measurement by
means of side radar, measuring plates, section control, etc.). Manual methods require the presence
of an observer during the entire data collection period. With automatic methods, surveyors are
required only to install and uninstall the equipment. Automatic methods should therefore be used
when speed data need to be collected over long periods.
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A vehicle can be considered free moving if a gap of more than 8 seconds exist between that vehicle
and the preceding one (RVS 02.02.37 Speed Restrictions, FSV 2015).
A sample size of 100 to 200 vehicles is generally sufficient to obtain reliable speed estimates and at
least 30 speed observations must be collected in order to maintain some statistical accuracy.
After the collection of enough speed measurements the data must be analyzed taking into account
statistic criteria and validation, and all possible factors that could have influenced the measures
(with consideration similar to the ones used for crashes data as presented in chapter 12 of RSM
(PIARC, 2015)). For the statistical test according to the test methods a probability of error of 5%
(statistical certainty of 95%) is recommended (RVS 02.02.37 Speed Restrictions, FSV 2015).
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REMARKS

This report of case studies includes a series of implemented countermeasures or experimental
proofs of concept to help improve the road safety in a specific location or area. The case studies
are from all over the world. It appears that National Road Authorities around the world are now
really interested in speed management and how to set speed limits that are credible and that find
the compliance of drivers.
However, while these case studies present potential solutions from several countries, there are
relatively few from certain regions of the world such as Africa, Asia or South America, or from
LowMiddle Income Countries. As such, the effectiveness of a specific case study will vary according
to the local conditions, driving habits, and traffic rules, regulations and/or signing and marking
standards.
Therefore, do not rely unthinkingly on the case studies; study them and change them according to
your experience.
These case studies scenarios should not be applied in different scenarios without prior analyses and
monitoring.
As a matter of fact, in most cases there is not enough data (before and after the implementation of
the countermeasures) to generally assess the effectiveness of these solutions to improve road
safety. For these reasons, these case studies should not be considered (yet) as “best practices” to
solve specific road safety issues; they only represent a series of examples of how to address the
matter. Engineers, planners and decision makers of NRAs should interpret these case studies
accordingly.
Finally, this is the first edition of the document, but TC C.2 objectives are to make an alwaysupdating document which can be continuously enriched with new case studies or with updated
evidences of the implemented effective countermeasures, including more examples from LMIC.
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