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CHAPTER 4.  CONCLUSIONS AND RECOMMENDATIONS 
 
Pedestrians are legitimate users of the transportation system, and their needs should be identified 
routinely —and appropriate solutions selected—to improve pedestrian safety and access.  Deciding where 
to mark crosswalks is only one consideration in meeting that objective.  
 
The study results revealed that under no condition was the presence of a marked crosswalk alone at an 
uncontrolled location associated with a significantly lower pedestrian crash rate compared to an unmarked 
crosswalk.  Furthermore, on multilane roads with traffic volumes greater than 12,000 vehicles per day, 
having a marked crosswalk was associated with a higher pedestrian crash rate (after controlling for other 
site factors) compared to an unmarked crosswalk.  Therefore, adding marked crosswalks alone (i.e., with 
no engineering, enforcement, or education enhancement) is not expected to reduce pedestrian crashes for 
any of the conditions included in the study.  On many roadways, particularly multilane and high-speed 
crossing locations, more substantial improvements often are needed for safer pedestrian crossings, such as 
providing raised medians, installing traffic signals (with pedestrian signals) when warranted, 
implementing speed-reducing measures, and/or other practices.  In addition, development patterns that 
reduce the speed and number of multilane roads should be encouraged. 
 
Street crossing locations should be routinely reviewed to consider the three following available options: 
 
1. No special provisions needed. 
 
2. Provide a marked crosswalk alone. 
 
3. Install other crossing improvements (with or without a marked crosswalk) to reduce vehicle speeds, 

shorten the crossing distance, or increase the likelihood of motorists stopping and yielding. 
 
GUIDELINES FOR CROSSWALK INSTALLATION 
 
Marked pedestrian crosswalks may be used to delineate preferred pedestrian paths across roadways under 
the following conditions: 
 
• At locations with stop signs or traffic signals to direct pedestrians to those crossing locations and to 

prevent vehicular traffic from blocking the pedestrian path when stopping for a stop sign or red light. 
 
• At nonsignalized street crossing locations in designated school zones.  Use of adult crossing guards, 

school signs and markings, and/or traffic signals with pedestrian signals (when warranted) should be 
considered in conjunction with the marked crosswalk, as needed. 

 
• At nonsignalized locations where engineering judgment dictates that the number of motor vehicle 

lanes, pedestrian exposure, average daily traffic (ADT), posted speed limit, and geometry of the 
location would make the use of specially designated crosswalks desirable for traffic/pedestrian safety 
and mobility. 

 
Marked crosswalks alone (i.e., without traffic-calming treatments, traffic signals and pedestrian signals 
when warranted, or other substantial crossing improvement) are insufficient and should not be used under 
the following conditions: 
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• Where the speed limit exceeds 64.4 km/h (40 mi/h). 
 
• On a roadway with four or more lanes without a raised median or crossing island that has (or will 

soon have) an ADT of 12,000 or greater. 
 
• On a roadway with four or more lanes with a raised median or crossing island that has (or soon will 

have) an ADT of 15,000 or greater. 
 
GENERAL SAFETY CONSIDERATIONS 
 
Since sites in this study were confined to those having no traffic signal or stop sign on the main street 
approaches to the crosswalk, it follows that these results do not apply to crossings controlled by traffic 
signals, stop or yield signs, traffic-calming treatments, or other devices.  These results also do not apply to 
school crossings, since such sites were purposely excluded from the site selection process.  
 
The results of this study have some clear implications on the placement of marked crosswalks and the 
design of safer pedestrian crossings at uncontrolled locations.  
 
Pedestrian crashes are relatively rare at uncontrolled pedestrian crossings (1 crash every 43.7 years per 
site in this study); however, the certainty of injury to the pedestrian and the high likelihood of a severe or 
fatal injury in a high-speed crash make it critical to provide a pedestrian-friendly transportation network. 
 
Marked crosswalks alone (i.e., without traffic-calming treatments, traffic signals with pedestrian signals 
when warranted, or other substantial improvement) are not recommended at uncontrolled crossing 
locations on multilane roads (i.e., four or more lanes) where traffic volume exceeds approximately 12,000 
vehicles per day (with no raised medians) or approximately 15,000 ADT (with raised medians that serve 
as refuge areas).  This recommendation is based on the analysis of pedestrian crash experience, as well as 
exposure data and site conditions described earlier.  To add a margin of safety and/or to account for future 
increases in traffic volume, the authors recommend against installing marked crosswalks alone on two-
lane roads with ADTs greater than 12,000 or on multilane roads with ADTs greater than 9,000 (with no 
raised median).  This study also recommends against installing marked crosswalks alone on roadways 
with speed limits higher than 64.4 km/h (40 mi/h) based on the expected increase in driver stopping 
distance at higher speeds.  (Few sites were found for this study having marked crosswalks where speed 
limits exceeded 64.4 km/h (40 mi/h).)  Instead, enhanced crossing treatments (e.g., traffic-calming 
treatments, traffic and pedestrian signals when warranted, or other substantial improvement) are 
recommended.  Specific recommendations are given in table 11 regarding installation of marked 
crosswalks and other crossing measures.  It is important for motorists to understand their legal 
responsibility to yield to pedestrians at marked and unmarked crosswalks, which may vary from State to 
State.  Also, pedestrians should use caution when crossing streets, regardless of who has the legal right-
of-way, since it is the pedestrian who suffers the most physical injury in a collision with a motor vehicle. 
 
On two-lane roads and lower volume multilane roads (ADTs less than 12,000), marked crosswalks were 
not found to have any positive or negative effect on pedestrian crash rates at the study sites. Marked 
crosswalks may encourage pedestrians to cross the street at such sites.  However, it is recommended that 
crosswalks alone (without other crossing enhancements) not be installed at locations that may pose 
unusual safety risks to pedestrians.  Pedestrians should not be encouraged to cross the street at sites with 
limited sight distance, complex or confusing designs, or at sites with certain vehicle mixes (many heavy 
trucks) or other dangers unless adequate design features and/or traffic control devices are in place.  
 
At uncontrolled pedestrian crossing locations, installing marked crosswalks should not be regarded as a 
magic cure for pedestrian safety problems.  However, marked crosswalks also should not be considered as 
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a negative measure that will necessarily increase pedestrian crashes.  Marked crosswalks are appropriate 
at some locations (e.g., at selected low-speed, two-lane streets at downtown crossing locations) to help 
channel pedestrians to preferred crossing locations, but other roadway improvements are also necessary 
(e.g., raised medians, traffic-calming treatments, traffic and pedestrian signals when warranted, or other 
substantial crossing improvement) when used at other locations.  The guidelines presented in table 11 are 
intended to provide guidance for installing marked crosswalks and other pedestrian crossing facilities. 
 
Note that speed limit was used in table 11 in addition to ADT, number of lanes, and presence of a median.  
In developing the table, roads with higher speed limits (higher than 64.4 km/h (40 mi/h)) were considered 
to be inappropriate for adding marked crosswalks alone.  This is because virtually no uncontrolled, 
marked crosswalk sites where speed limits exceed 64.4 km/h (40 mi/h) were found in the 30 U.S. cities 
used in this study.  Thus, these types of high-speed, uncontrolled marked crosswalks could not be 
included in the analysis.  Also, high-speed roadways present added problems for pedestrians and thus 
require more substantial treatments in many cases.  That may be why Germany, Finland, and Norway do 
not allow uncontrolled crosswalks on roads with high speed limits.(30) 

 
For three-lane roads, adding marked crosswalks alone (without other substantial treatments) is generally 
not recommended for ADTs greater than 12,000, although exceptions may be allowed under certain 
conditions (e.g., lower speed limits). 
 
If nothing else is done beyond marking crosswalks at an uncontrolled location, pedestrians will not 
experience increased safety (under any situations included in the analysis).  This finding is in some ways 
consistent with the companion study by Knoblauch et al. that found that marking a crosswalk would not 
necessarily increase the number of motorists that will stop or yield to pedestrians.(13)  Research from 
Europe shows the need for pedestrian improvements beyond uncontrolled crosswalks.(17,21)
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Table 11.  Recommendations for installing marked crosswalks and other needed pedestrian improvements at uncontrolled locations.* 
Vehicle ADT 

< 9,000 
Vehicle ADT 

>9,000 to 12,000 
Vehicle ADT 

>12,000–15,000 
Vehicle ADT 

> 15,000 
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Speed Limit** 
Roadway Type 

(Number of Travel Lanes  
and Median Type) < 48.3 

km/h 
(30 

mi/h) 

56.4 
km/h 
(35 

mi/h) 

64.4 
km/h 
(40 

mi/h) 

< 48.3 
km/h 
(30 

mi/h) 

56.4 
km/h 
(35 

mi/h) 

64.4 
km/h 
(40 

mi/h) 

< 48.3 
km/h 
(30 

mi/h) 

56.4 
km/h 
(35 

mi/h) 

64.4 
km/h 
(40 

mi/h) 

< 48.3 
km/h 
(30 

mi/h) 

56.4 
km/h 
(35 

mi/h) 

64.4 
km/h 
(40 

mi/h) 
Two lanes 
 

C C P C C P C C N C P N 

Three lanes C C P C P P P P N P N N 
Multilane (four or more lanes) 
with raised median*** 

C C P C P N P P N N N N 

Multilane (four or more lanes) 
without raised median  

C P N P P N N N N N N N 

* These guidelines include intersection and midblock locations with no traffic signals or stop signs on the approach to the crossing.  They do not apply to school crossings.  A two-
way center turn lane is not considered a median.  Crosswalks should not be installed at locations that could present an increased safety risk to pedestrians, such as where there is 
poor sight distance, complex or confusing designs, a substantial volume of heavy trucks, or other dangers, without first providing adequate design features and/or traffic control 
devices.  Adding crosswalks alone will not make crossings safer, nor will they necessarily result in more vehicles stopping for pedestrians.  Whether or not marked crosswalks are 
installed, it is important to consider other pedestrian facility enhancements  (e.g., raised median, traffic signal, roadway narrowing, enhanced overhead lighting, traffic-calming 
measures, curb extensions), as needed, to improve the safety of the crossing.  These are general recommendations; good engineering judgment should be used in individual cases 
for deciding where to install crosswalks. 
** Where the speed limit exceeds 64.4 km/h (40 mi/h), marked crosswalks alone should not be used at unsignalized locations. 
*** The raised median or crossing island must be at least 1.2 m (4 ft) wide and 1.8 m (6 ft) long to serve adequately as a refuge area for pedestrians, in accordance with MUTCD 
and American Association of State Highway and Transportation Officials (AASHTO) guidelines. 
C = Candidate sites for marked crosswalks.  Marked crosswalks must be installed carefully and selectively.  Before installing new marked crosswalks, an engineering study is 
needed to determine whether the location is suitable for a marked crosswalk.  For an engineering study, a site review may be sufficient at some locations, while a more indepth 
study of pedestrian volume, vehicle speed, sight distance, vehicle mix, and other factors may be needed at other sites.  It is recommended that a minimum utilization of 20 
pedestrian crossings per peak hour (or 15 or more elderly and/or child pedestrians) be confirmed at a location before placing a high priority on the installation of a marked 
crosswalk alone. 
P = Possible increase in pedestrian crash risk may occur if crosswalks are added without other pedestrian facility enhancements.  These locations should be closely 
monitored and enhanced with other pedestrian crossing improvements, if necessary, before adding a marked crosswalk. 
N = Marked crosswalks alone are insufficient, since pedestrian crash risk may be increased by providing marked crosswalks alone.  Consider using other treatments, such 
as traffic-calming treatments, traffic signals with pedestrian signals where warranted, or other substantial crossing improvement to improve crossing safety for pedestrians.  

 




