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Speed Management Toolbox for Rural, Urban, 
and Suburban Facilities 
Countermeasures for Speed Management at Tangent Sections/Transition Areas 
and on Rural Curves 

SPEED FEEDBACK SIGNS 

A speed feedback sign or display is a type of traffic control device that measures a 
vehicle’s speed (usually by radar) and then activates a sign or beacon when a vehicle 
exceeds a set speed threshold (Figure 1).  

 

Image source: Institute for Transportation 

Figure 1. Typical speed feedback sign 

In typical applications, speed feedback signs display a message such as “YOUR 
SPEED XXX, SLOW DOWN.” Some types of speed feedback signs can be 
programmed to display other messages, such as “THANKS FOR NOT SPEEDING.” 

Displaying a driver’s speed reminds the driver that he or she may be over the posted 
speed limit and creates a sense that the driver is being monitored, encouraging the 
driver to slow down. Additionally, because speed feedback signs usually use radar to 
measure speeds, these devices may also slow drivers who have radar detectors. 

The main advantage of speed feedback signs is that they specifically target drivers who 
are speeding rather than all drivers who pass the sign. In this way, the system interacts 
with individual drivers and may lead to better compliance because the message 
appears to be personalized. 
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Other traffic control devices, such as flashing beacons, LED stop signs, or other signs 
embedded with LEDs (e.g., chevrons), can be programmed to activate only when a 
driver is over a certain speed threshold. For instance, a stop sign beacon (Figure 2) or 
LED stop sign can be programmed to activate if a driver is traveling at a speed too high 
for the driver to react and stop. 

 

Image source: Hallmark et al. 2019/CTRE 

Figure 2. Stop sign beacon 

Other applications of speed feedback signs include dynamic sequential chevrons, as 
shown in Figure 3, which are placed on curves and set to activate for drivers traveling 
over a certain speed threshold.  

  

Image source: Smadi et al. 2015/CTRE 

Figure 3. Sequential dynamic chevrons 
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Considerations for Implementation 

Speed feedback signs are located off the roadway itself and therefore do not physically 
interfere with road users, as shown in Table 1.  

Table 1. Implementation considerations for different road users 

User Group Considerations 

 

No obvious concerns 

 

No obvious concerns 

 

No obvious concerns 

 

No obvious concerns 

 

No obvious concerns 

 

No obvious concerns 

 

No obvious concerns 

 

No obvious concerns 

 

Since speed feedback signs do not directly impede traffic, they can be used along any 

type of roadway, as shown in Table 2. However, it may be challenging to position the 

radar (or other speed measuring sensor) to cover more than one lane of traffic. 
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Table 2. Implementation considerations for different roadway types 

Roadway Type Considerations 

Urban Appropriate in most situations 

Suburban collector Appropriate in most situations 

Suburban arterial Appropriate in most situations 

School zone Appropriate in most situations 

High to low speed transition Appropriate in most situations 

Rural high-speed arterial  Appropriate in most situations 

Rural curve Appropriate in most situations 

Rural village Appropriate in most situations 

Rural unpaved Appropriate in most situations 

 

Speed feedback signs can be portable or permanent. In either case, devices are placed 
in the location where a reduction in speed is desired. They may also be used in 
transition zones to slow traffic in advance of lower speed areas. 

Since speed feedback signs can only display one vehicle’s speed at a time, their 
effectiveness may decrease with higher traffic volumes and when more than one lane is 
present in the direction of the sign. 

Other considerations for the use of speed feedback signs include the following: 

• Devices must be calibrated and maintained to ensure that they are positioned 
correctly to record speeds and that speeds are accurate. 

• An upper speed limit should be set at which speeds are displayed (e.g., 10 mph over 
the speed limit) to ensure that drivers do not speed in order to test the limits of the 
devices. 

Effectiveness 

Crash Reduction 

Crash reduction factors (CRFs) for speed feedback signs are summarized in Table 3.  

Table 3. Crash reduction factors for perceptual lane narrowing 

Iowa DOT Planning-Level or Iowa-
Specific Studies National Studies 

Speed feedback signs on rural two-lane 
curves: 

• CRF = 7 for all crashes; all severities 
(Hallmark et al. 2015) 

Speed feedback signs on rural two-lane curves: 

• CRF = 22 for motorcycle crashes; all 
severities (Wang et al. 2018) 
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Speed Reduction 

The ranges of speed reductions found in the available literature are described in Table 4 
by type of roadway. The information applies to typical speed feedback signs. Results for 
activated LED signs or sequential dynamic chevrons are highlighted in the summaries 
corresponding to those topics in this series. 

Several studies have evaluated speed feedback signs along rural two-lane curves. For 
example, several sites in Iowa were included in a national demonstration project 
(Hallmark et al. 2015), and study by Mahmud et al. (2023) evaluated the 
countermeasure in Michigan. Speed feedback signs have also been evaluated along an 
urban curve (Rose and Ullman 2003) and along a freeway curve (Gates et al. 2020). 
Figure 3 summarizes the speed reduction impacts on curves.  

Speed feedback signs were tested at the high to low speed transitions into rural villages 
in two Iowa applications, as described in Hallmark et al. (2013). This study found 
decreases in mean speed up to 7.6 mph, reductions in 85th percentile speed up to 9 
mph, and up to a 47% reduction in the percentage of vehicles 10 mph or more over the 
posted speed limit. 

Speed feedback signs were also evaluated in school zones (Rose and Ullman 2003, 
Ash and Saito 2006) and along urban multilane arterials (Rose and Ullman 2003, 
Karimpour et al. 2021a, Karimpour et al. 2021b). 

Several studies also evaluated speed feedback signs along Interstate work zones (Pesti 
and Mccoy 2001, Mccoy et al. 1995, Hallmark et al. 2023), and one study evaluated the 
countermeasure in work zones on two-lane roadways (Mattox et al. 2007). 
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Table 4. Speed impacts of speed feedback signs 

Time 
Frame 

Mean (mph) 
85th Percentile 

(mph) 
10+ mph Over Speed 

Limit (%) Sample 
Size Source Low Avg High Low Avg High Low Avg High 

URBAN CURVE (FOUR-LANE) 
 

Long-
term 

-3.5 -2.0 0.0 -3 -2.0 0.0 - - - 4 
Rose and 

Ullman 2003 

URBAN MULTI-LANE ARTERIAL 

Short-
term 

-6.0 -2.2 3.5 -4.0 -2.0 0.0 - - - 8 - 

URBAN SCHOOL ZONE 

Short-
term 

-9.2 -4.6 -1.4 -13.0 -6.3 0.0 -26.5 -26.5 -26.5 7 

Rose and 
Ullman 2003, 
Ash and Saito 

2006 

FREEWAY CURVE 

Short-
term 

-3.6 -0.3 1.9 -4.1 -0.9 1.0 - - - 8 
Gates et al. 

2020 

RURAL TWO-LANE CURVE 

Short-
term 

-5.6 -1.8 3.3 -8 -2.2 4.0 -91.3 -24.6 75.0 25 
Hallmark et al. 

2015 Long-
term 

-6.5 -2.4 0.6 -8 -2.6 1.0 -96.4 -32.0 37.0 40 

HIGH TO LOW SPEED TRANSITION 

Short-
term 

-7.6 -3.2 1.2 -9.0 -4.0 1.0 -47.0 -20.5 6.1 2 
Hallmark et al. 

2013 Long-
term 

0.1 0.4 0.6 1.0 1.0 1.0 0.3 2.5 4.7 2 

TWO-LANE WORKZONE 

Short-
term 

-6.1 -3.1 4.0 - - - - - - 17 
Mattox et al. 

2007 

MULTI-LANE FREEWAY WORKZONE 

Short-
term 

-6.7 -4.0 -2.4 -6.7 -4.0 -2.4 -28.9 -17.2 -5.0 15 

Pesti and 
Mccoy 2001, 
Mccoy et al. 

1995, Hallmark 
et al. 2023 

 

Examples of Applications 

Speed feedback signs have been used extensively in Iowa, and several studies have 
evaluated different types of speed feedback signs in the state. For example, speed 
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feedback signs were tested at the high to low speed transition zones into the rural 
villages of Rowley and Union (Figure 4), an LED stop sign that activates when a driver 
is over a speed threshold was tested in St. Charles (Figure 5), an alphanumeric speed 
feedback sign was tested in a school zone in Slater (Figure 6), and speed-activated 
sequential dynamic chevrons were tested in Iowa and a number of other states (Figure 
7). 

 

Image source: Institute for Transportation 

Figure 4. Speed feedback sign used at the high to low speed transition zone into 
the rural villages of Rowley and Union 

 

Image source: Institute for Transportation 

Figure 5. LED stop sign that activates when a driver is over a speed threshold in 
St. Charles 
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Image source: Institute for Transportation 

Figure 6. Alphanumeric speed feedback sign in a school zone in Slater 

 

Image source: Omar Smadi, Institute for Transportation 

Figure 6. Speed-activated sequential dynamic chevrons in Iowa 

Advantages 

The main advantages of speed feedback signs include the following: 

• Do not affect vehicle operation 

• Do not impact on emergency vehicles 

• Do not impact on drainage 

• In the case of trailer-mounted signs, can be moved to different locations 

• Are less expensive than enforcement in the long term (CWS 2003) 

• May be implemented immediately 

• Have the capability of recording speed and volume data in many cases, which can 
be used to evaluate effectiveness and monitor trends 
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Disadvantages 

The main disadvantages of speed feedback signs include the following: 

• Require regular maintenance and a power source 

• Need to remain free of vegetation around signs 

• May cause motorists to speed up to see how fast they can go (which can be 
addressed by only posting speeds within a certain range) 

• In the case of a single sign, typically only effective for only one direction of travel and 
one lane 

Resources 

Additional resources for the implementation of speed feedback signs include the 
following: 

• A resource document was prepared for the Iowa Department of Transportation 
(DOT) that provides guidelines for the use of speed feedback signs (Hallmark and 
Hawkins 2019). 

Disclaimer 

The information in this toolbox is intended to show examples of countermeasures that 
have been shown to be effective or that have been evaluated and show promise. 
Formal guidance may not be available in the MUTCD, and some countermeasures may 
require experimental approval. Descriptions, images, best practices, case studies, etc., 
are examples of use and should not be considered to constitute standards or policies. 
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