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Managing Speed 
Review of Current Practice for 
Setting and Enf arcing Speed Limits 
New TRB Special Report 

NANCY P. HUMPHREY 

I 
n 1995 Congress repealed the National 
Maximum Speed Limit (NMSL) of 55 mph 
(89 km/h) , returning to the sta tes the re­
sponsibility for setting speed limits on major 

highways. Since then, 49 state legislatures have 
taken the opportunity to raise speed limits on 
Interstate highways-and in some cases on other 
major roads-often to levels that had been in effect 
before the NMSL was established in 1974. In view 
of these changes, the National Highway Traffic 
Safety Administration, the Federal Highway Admin­
istration, and the Centers for Disease Control and 
Prevention funded a study to examine speed limit 
policies and practices. Special Report 254, Manag­
ing Speed: Review of Current Practice for Setting and 
Enforcing Speed Limits, provides guidance to deci­
sion makers who must determine appropriate 
speed limits and related enforcement strategies. 

Overview of Current Practice 

The current framework for speed regulation was 
developed in the 1920s and 1930s. Each state has 
a basic statute requiring drivers to operate vehicles 
at a speed that is reasonable and prudent for exist­
ing conditions. Speed limits are legislated by road 
class (e.g., Interstate highway) and geographic area 
(e.g., urban district). The limits generally apply to 
all roads of a particular class throughout a juris­
diction. However, state and most local govern­
ments have the authority to establish speed zones 
for highway sections on which the statutory limits 
do not fit specific road or traffic conditions and to 
set alternative maximum speed limits for those 
zones. 

Legislated.speed limits are established by state 
legislatures, city councils, or Congress on the basis of 
judgments about appropriate trade-offs among pub­
lic safety, community concerns, and travel efficiency. 
Those limits are based on favorable conditions­
good weather, free-flowing traffic, and good visi-

bility. Drivers are expected to reduce speeds as 
these conditions deteriorate. 

The limits in speed zones, on the other hand, are 
determined administratively. The most common 
approach is to set the limit on the basis of an engi­
neering study. Such studies take into consideration 
factors that include operating speeds of free-flowing 
vehicles, crash experience, roadside development 
and roadway geometry (e.g., curvature, sight dis­
tance), and parking and pedestrian levels in mak­
ing a judgment about the speed at which the limit 
should be set. 

Regulation of Driving Speeds 

The argument can be made that most motorists 
drive in a reasonable and prudent manner, select­
ing their driving speeds so as to arrive at their des­
tinations safely. If this is so, why not leave it up to 
the individual driver to determine what speed is 
appropriate? 

The primary reason for regulating individual 
choices is the significant risks drivers can impose 
on others because of inappropriate speed choices. 
In addition, some drivers are unable to judge cor­
rectly the capabilities of their vehicles (e.g., stop­
ping, handling) and to anticipate roadway ge­
ometry and roadside conditions sufficiently to 
determine appropriate driving speeds. Some driv­
ers also tend to underestimate or misjudge the 
effects of speed on crash probability and severity. 

The risks imposed on others and the adequacy 
of information about appropriate driving speeds 
vary by road class. These differences are important 
factors for consideration in setting speed limits for 
different types of roads. 

Speed and Safety 

' The risks imposed by drivers' speed choices affect 
both the probability and severity of crashes. Speed 
is directly related to the severity of injury in a 
crash: the probability of severe injury increases 
sharply with the impact speed of a vehicle in a col­
lision, reflecting the laws of physics. Although 
injury to vehicle occupants can be mitigated by 
safety belt use and airbags, the strength of the rela­
tionship between speed and crash severity alone 
provides sufficient impetus for managing speed. 

Speed is also linked to the probability of being in 
a crash, although the evidence here is not as com­
pelling because crashes are complex events that sel­
dom can be attributed to a single factor. Many 
driver characteristics and behavioral factors besides 
speed-including driving under the influence of 
alcohol or other drugs, age, attitudes toward risk, 



and the experience of the driver-affect the prob­
ability of crashes. Nevertheless, speed has been 
shown to play an important role. 

The concept of speed itself is complex. The con­
cept can relate to the speed of a single vehicle or to 
the distribution of speeds in a stream of traffic. 
Crash involvement on Interstate highways and 
nonlimited-access rural roads has been associated 
with the differential between the speed of crash­
involved vehicles and the average speed of traffic. 
Crash involvement has also been associated with 
the speed of travel, at least on certain road types. 
For example, single-vehicle crash involvement 
rates on nonlimited-access rural roads have been 
shown to rise with travel speed. 

The primary purpose of speed limits is to 
enhance safety by reducing the risks imposed by 
drivers' speed choices; the objective is to reduce 
both the probability and the severity of crashes. 
Speed limits also have a coordinating function. 
Here the intent is to reduce speed differentials 
among drivers using the same road at the same 
time, thus reducing the potential for vehicle con­
flicts. Speed limits also provide the basis for 
enforcement and sanctions for those who drive at 
speeds that are excessive for conditions and endan­
ger others. 

Role of Enforcement 
and Sanctions 

Managing speed through speed limits r~quires a 
system of speed laws, a process for establishing rea­
sonable speed limits, enforcement, sanctions, and 
public education, ideally all working together. 
Enforcement is an integral part of such a system. 
Even if reasonable speed limits are established 
through legislation or engineering studies and 
most drivers comply within a small tolerance, 
enforcement is still necessary to ensure the confor­
mity of a minority of drivers who will obey traffic 
regulations only if they perceive a credible threat of 
detection and punishment for noncompliance. 

The main difficulty with the traditional approach 
to speed enforcement-radar enforcement using a 
mobile or stationary police vehicle-is its short-lived 
temporal and spatial effect on deterrence of speeding. 
Maintaining the deterrence effect requires a level of 
enforcement intensity and expense that has proven 
difficult to sustain because of competing enforce­
ment priorities and limited resources. 

Traffic court judges are important participants 
in effective speed enforcement. Judges may over­
turn speeding violations if they believe the speed 
limits are unreasonable or reduce fines if they 
believe the sanctions are too harsh. Police may 

have less incentive to enforce speed limits if 
judges are lenient in their treatment of speed­
ing offenses and routinely dismiss speeding 
citations. Thus it is important that traffic 
court judges as well as police and motorists 
perceive established speed limits as reason­
able and enforceable. 

Guidance on Speed Limits 

The report Managing Speed: Review of Cur­
rent Practice for Setting and Enf arcing Speed 
Limits was prepared by the Transportation 
Research Board's Committee for Guidance 
on Setting and Enforcing Speed Limits. 
The primary focus of the report is on the 
effects of speed limit policies on safety, 
rather than on travel time, energy consumption, or 
environmental pollution. The guidance provided is 
summarized below. 

General Approach 

The current general approach-legislated speed lim­
its and administratively established speed zones-is 
sound. This approach balances the desirability of 
uniform speed limits (legislated limits for broad 
road classes) with the need for exceptions (speed 
zones) to reflect local differences. The practice of 
establishing speed limits to reflect a reasonable bal­
ance between travel speed and risk under favorable 
operating conditions is also sensible. 

Detennining Appropriate Limits 

Decisions about legislated speed limits reflect 
trade-offs and judgments about the relative impor­
tance of safety, travel time, and feasibility of 
enforcement. Legislators should consult with traf­
fic engineers, law enforcement officials, judges, 
public health officials, and the general public in 
their deliberations. In addition to safety, final selec­
tion of a speed limit should meet the requirements 
of enforceability and acceptance by the community 
at large. Provision should be made to monitor dri­
ving speeds and crash experience, and the estab­
lished limit should be reviewed periodically 
because road conditions, vehicle safety features, 
driving attitudes, and behavior change over time. 

Appropriate speed limits in speed zones should 
be determined on the basis of an engineering study. 
Traffic engineers norrrplly conduct such a study. 
Consultation with law enforcement officials should 
be standard practice, and elected officials and citi­
zens groups may also become involved if commu­
nity concerns about driving speeds have been raised. 
Speed zones should be reviewed periodically-with 
greater frequency where conditions are changing 
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rapidly, such as in developing suburban areas-to 
determine whether a change in speed limits or the 
boundaries of the speed zone is warranted. 

Methods of Setting Speed Limits 

Legislated Limits 
The strong link between speed and crash severity 
supports the need for setting maximum limits on 
high-speed roads (e.g., Interstate highways, free­
ways, high-speed rural multi- or two-lane roads). 
The committee refrained from recommending a 
specific numerical limit, however. Road conditions 
vary too widely to justify a "one-size-fits-all" 
approach. Roads, even those in the same class, are 
not all built to the same design standards, nor are 
traffic volumes uniform. 

In determining appropriate speed limits for 
each road type, decision makers should take into 
account both the likely risks imposed on others by 
the speed choices of individual drivers and the 
availability of information on which drivers can 
base appropriate speed choices. As noted above, 
enforcement practicality should also be consid­
ered. Moreover, decision makers should request 
technical information on the following four factors 
to help guide their determination of appropriate 
legislated speed limits for a specific road class: 

♦ Design speed, that is, the design speed of a 
major portion of the road, not of its most critical 
design features (e.g., a sharp curve). 

♦ Vehicle operating speed, measured as a range 
of 85th-percentile speeds taken from spot-speed 
surveys of free-flowing vehicles at representative 
locations along the highway. 

♦ Safety experience, that is, crash frequencies 
and outcomes. 

♦ Enforcement experience, that is, existing speed 
tolerance (defined as allowance for driving above 
the posted speed limit) and level of enforcement. 

The weight given to these factors, particularly 
those related to speed, depends on the type of road. 
For example, vehicle operating speeds, determined 
from data gathered in spot surveys of free-flowing 
traffic, are often a major factor in setting speed lim­
its on rural Interstate highways. Drivers typically can 
anticipate appropriate driving speeds because these 
highways are usually built to the highest design 
standards, access is limited, and roadside activity is 
minimal. The risks imposed on other road users are 
apt to be small where traffic is uncongested, and 
pedestrians and bicyclists are not present. Addition­
ally; maintaining high levels of enforcement is diffi­
cult on long stretches of rural Interstate highways. 

On urban residential streets, driver misjudg-

ment about appropriate speeds poses high risks to 
vulnerable road users. On the other hand, when 
neighborhood pressures result in setting very low 
speed limits, often those limits are not strictly 
enforced and compliance is poor, even by some 
neighborhood residents. On residential streets where 
low speeds are desirable but strict enforcement is 
impractical, alternatives such as traffic calming 
measures (e.g., speed humps, raised intersections) 
should be considered. 

Limits in Speed Zones 
In many speed zones, it is common practice to 
establish the limit near the 85th-percentile speed, 
that is, the speed at or below which 85 percent of 
drivers travel in free-flow conditions at represen­
tative locations on the street or roadway section. 
This approach can be desirable on some roads, 
enabling police to focus their enforcement efforts 
on the most dangerous speed outliers. Moreover, 
the speeds thus established are generally at the 
upper bound of a range at which crash involve­
ment rates are lowest-at least on certain road 
types, according to some studies that have exam­
ined the relationship between speed and crash 
probability. 

On the other hand, setting the limit primarily 
on the basis of the 85th-percentile speed is not 
appropriate for all roads. This approach is inappro­
priate, for example, for urban roads with a mix of 
road users and with high traffic volumes and levels 
of roadside development. In such cases, traffic engi­
neers should consider an expert-system approach 
(elaborated in the report), which offers a systematic 
and consistent method for determining the limits 
in speed zones on such roads. 

Differential Limits 
No conclusive evidence could be found to support 

'or reject the use of differential speed limits for pas­
senger cars and heavy trucks or for daytime and 
nighttime. More research and evaluation of the 
effects of differential limits on driving speeds and 
safety outcomes is needed. 

Variable Limits 
Technology is available to support speed limits that 
change with conditions. More experimentation 
and evaluation are needed, however, to determine 
the effectiveness of this technology from the per­
spectives of safety and traffic efficiency and to iden­
tify where variable speed limits can be applied 
most usefully. Once the effectiveness of variable 
speed limits has been established more clearly; 
their broader application should be considered on 
urban Interstate highways, where variable limits 



are well suited to addressing temporal changes in 
traffic volumes, speed, and density. 

Enforcement and Other Speed 
Management Strategies 

Policymakers can affect the level of enforcement of 
speed limits through resource allocation, but they 
must recognize that if drivers believe a limit is 
unreasonable, enforcement will be difficult and 
expensive. In the near term, speed limits should be 
set at levels that are largely self-enforcing or at the 
lowest speed the police are able to enforce. Strate­
gic deployment of traditional enforcement meth­
ods where and when speed-related incidents are 
most common or where road conditions are most 
hazardous can help focus resources on potential 
problems. The relative infrequency of crashes, 
however, can make it difficult to show systematic 
safety improvements due to targeted enforcement 
strategies. 

Police can improve compliance by combining 
enforcement initiatives with high-profile public 
information campaigns. Publicity must be followed 
up by enforcement, however, if the approach is to 
be successful in deterring speeding. 

Automated enforcement, particularly photo radar, 
can be used to complement traditional enforcement 
methods, but photo radar is controversial. Its suc­
cessful introduction requires adoption of legal 
changes (e.g., resolution of constitutional privacy 
issues and vehicle owner versus driver liability) and 
the provision of both funding and public educa­
tion. The technology should be deployed selec­
tively at first-at locations that are hazardous and 
difficult to patrol with traditional methods and 
where speeding is a problem-to ensure essential 
public support. 

It is also important to note that speed limits 
alone will not be effective in all situations. Keeping 
driving speeds at desired levels in urban areas 
poses a particular challenge. As noted above, traffic 
calming can be used judiciously on residential 

streets, but requires community as well as resident 
support to be successful. Systemwide effects must 
also be considered so that the traffic and safety 
problems of one area will not simply migrate to 
other streets. The approach of redesigning roads to 
achieve greater congruity between driver percep­
tions of appropriate travel speeds and cues pro­
vided by the road itself (e.g., narrowing lanes) 
holds promise. Because of the size of the U.S. road 
network, however, road redesign is a long-term 
strategy, and more understanding of the overall 
safety benefits of alternative designs is needed. 

Concluding Comments 

Most states chose to raise speed limits on major 
highways following repeal of the NMSL. The com­
mittee urges that the effects of those decisions on 
driving speeds and on safety outcomes in particu­
lar be closely monitored. Efforts to mitigate any 
adverse safety effects through enforcement should 
be redoubled, and initiatives to promote safety belt 
use and reduce the incidence of driving while 
intoxicated-measures with large and proven 
safety benefits-should be continued. In the 
future, technological advances may offer additional 
methods for the control of driving speeds on all 
types of roads. The issue of appropriate driving 
speeds, however, will persist as long as there are 
individual drivers making choices about risk and 
time efficiency. Ultimately, decisions about appro­
priate speed limits depend on judgments about 
society's tolerance for risk, valuation of time, and 
willingness to police itself. These judgments, in 
turn, should be reviewed periodically in the light of 
changes in vehicles and highway conditions, as 
well as shifts in public perceptions of safety and 
attitudes toward risk. 
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