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Background
Evaluation of the Shared-Use Arrow is a 1999 monograph produced by me, Wayne 
Pein, for the Florida Department of Transportation Pedestrian/Bicycle Safety Section. 

Second authors William W. Hunter J. Richard Stewart had minor contributions that were 
not authorized by me.

The report can be found at:
http://www.dot.state.fl.us/Safety/ped_bike/handbooks_and_research/research/
finalwwh.pdf

Criticism 1
In 1999 my knowledge of and framing of bicycling “accommodation” was less developed 
than today. 

Criticism 1 Discussion
When I wrote the Background and Arrow Design sections, I struggled with how to justify 
the introduction and evaluation of the Shared-Use Arrow, an experimental marking. 
While bicycling was and is allowed on all roads where they are not prohibited, bicycle 
lanes and wide lanes were widely seen as a way to “accommodate,” or more accurately, 
facilitate bicycling. Though ambivalent, I was for a short time a product of this thinking.

My discussion of how bike lanes provide lateral positioning reference and visual cue to 
downstream bicyclists could be misconstrued to be an endorsement of bike lanes. My 
words “Another argument put forth...” reveals that I was simply describing the prevalent 
thinking of the time. The “deficiencies” of wide outside lanes would have been better 
stated as the alleged deficiencies.

Today, my framing of bike lanes and wide lanes acknowledges that they facilitate easier 
motorist overtaking, often at the expense of bicyclists, though many bicyclists are bike 
lane proponents. Now, I am firmly rooted in the full integration of bicycle users as 
typically, but not always, slow vehicle drivers that are already accommodated on roads. 

Wide bike lanes may be warranted on limited access roads. Wide lanes with 15 feet of 
usable pavement on some two lane roads are superior to striping a narrow bike lane 
and “motor vehicle” lane.  A multi-lane road provides an opportunity for bicyclists to 
command the full right lane. And of course, narrow or “normal” lanes well 
“accommodate” a narrow bicycle with a 40 inch essential operating space.
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Criticism 2
The lateral placement of the Shared-Use Arrow was wrong.

Criticism 2 Discussion
I proposed a placement 2.5 feet from curb face. But, Gainesville Public Works placed it 
at 3.5 feet due to a cracking 2 foot gutter pan seam that I did not know existed. Had I 
known of a hidden gutter pan, I would have specified a 4.5 foot placement then. 

Figure 4 drawing may be wrong. If the gutter pan was 2 feet as stated in text, the 
distance of the right side of the Arrow to curb face would have been 1 foot 10 inches, 
not the 1 foot 6 inches shown in Figure 4. 

Today, I would measure such a lane as 13 feet wide rather than 15 feet. The 2 feet 
adjacent to curb is not usable operating space and should be considered buffer from a 
dangerous pedal or tire strike. A 2 foot gutter pan is not usable operating space even if 
paved over. I would place the Shared-Use Arrow in the center of the 13 foot lane. The 
2009 MUTCD specifies a minimum placement of 4 feet for such a road.

Criticism 3
William W. Hunter and J. Richard Stewart did further analysis and writing without my 
knowledge and authorization as first author. I explicitly reject some of their text.

Criticism 3 Discussion
I wrote the entire report except for most of text shown below that begins on page 7 of 
the report, and a small amount on page 3. It was written by William Hunter or J. Richard 
Stewart. When I left UNC HSRC I had not yet submitted the paper to FDOT. Hunter and 
Stewart did further analysis and writing without my knowledge and authorization.

Key:
Black text was written by Hunter or Stewart.
Red text is my writing.
Underlined text was written by Hunter or Stewart and I reject.

“Comparisons of the Distributions of the Three Distance Measures
In addition to a statistical comparison of mean distances, it was of interest to examine 
the distributions of the three distance measures of Bike to Motor Vehicle, Bike to Curb, 
and Motor Vehicle to curb. These are depicted graphically in Figure 15 in the form of 
box and whisker plots for both the before and after conditions. For each measurement, 
the solid box extends from the 25th percentile observation to the 75th percentile. Thus, 
the height of the box is the interquartile distance (or IQD). The light band across the box 
indicates the median of the distribution while the mean is marked with an X. Thus, the 
box indicates both the center and spread of the distribution. The whiskers (dotted lines) 
extend from the top and bottom of the box to a distance of 1.5 × the IQD or to the 
extreme value of the distribution, whichever is less. Extreme values beyond that are 
indicated by horizontal lines.
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Figure 15 shows the small changes in mean values noted earlier and a more general 
shift in all three distributions toward slightly greater values in the after condition. The 
most notable change, however, is the increased spread in the distribution of bike-to-curb  
distance measurements (the middle plot) after the ARROW was in place. In particular, 
the proportion of bicyclists riding at distances of 1.75 to 2.5 feet from the curb increased 
substantially, giving these riders a larger space to maneuver toward the curb if motor 
vehicles encroached into this area. The shift in the distribution may also be reflecting 
increased comfort of cyclists using the shared lane.

[Note: The underlined is not a feasible scenario. Operating further from the curb does 
not create bicyclist escape space. Operating further from the curb provides shy distance 
from lateral obstructions. If sufficiently large, it provides improved sight triangles and 
encourages more cautious overtaking.]

Discussion
For this evaluation, the measures of effectiveness pertained to before and after 
measurements of bicycles and motor vehicles from the curb and from each other. 
Bicycle to Curb was the only measurement that showed a statistically significant 
difference between the BEFORE and AFTER conditions. Although the difference 
between the BEFORE mean measurement of 1.58 feet and the AFTER of 1.83 feet 
was statistically significant, this .25 feet (1.83 - 1.58), or 3 inches, is not practically 
significant. This does not represent enough of a meaningful shift in distance for 
real world application. Furthermore, this amount may fall within the measurement 
error of the software/data reducer, especially considering that BEFORE 
measurements were made with the bicyclist farther from the camera.

[Note: “farther from the camera,” are Bill Hunterʼs words. I initially had written the 
following, which was edited out without my knowledge and authorization and replaced 
with “farther from the camera.”  ...as much as 200 feet from the camera. Also, AFTER 
measurements were made with the bicyclist closer longitudinally to the roadside 
camera, generally within 25 feet. Thus, it is possible bicyclists may have moved 
away from the curb in an effort to increase shy distance from the camera and 
operator.] 

There was an interesting difference in the distributions of the measurements that were 
made, and the difference was again associated with the Bicycle to Curb distance. There 
was increased spread in the lower end of the distributions in the AFTER period, such 
that the proportion of bicyclists riding 1.75 to 2.5 feet from the curb increased 
substantially, in effect increasing their safety margin.

There was a statistically significant increase in the proportion of bicyclists riding in the 
street after placement of the ARROW. This shift from the sidewalk to the street should 
increase safety by putting cyclists where they are more visible to motorists and out of 
conflict with vehicles entering or exiting driveways that cross sidewalks, as well as 
reduce the conflicts with pedestrians.
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The 13th Street corridor was chosen because there were enough bicyclists riding on a 
daily basis to make data collection efficient. In retrospect, however, the number of 
cyclists may be a factor that mitigates against possible shifts in the distance measures 
of effectiveness. It is certainly possible that motor vehicle drivers on this route are well 
attuned to the presence of bicyclists, and thus may already have shifted their traffic lane 
location away from the curb to account for the space needs of bicyclists before the 
ARROW was installed. However, the shift in the lower end of the Bicycle to Curb 
measurement which yielded more riding space for bicyclists is compelling enough to 
“keep the jury out” on this shared lane treatment a bit longer. More trials in other 
locations are recommended and should result in more conclusive findings.”

[Note: Regarding the underlined text above that I reject, it is highly unlikely that 
motorists on average would track further from the curb in order to create space for 
bicyclists who potentially could operate there. Motorists typically adjust lateral position 
for conditions then existing, rather than future possibilities.]

On page 3 of the report I had written: “BEFORE the ARROW was placed, 39.3% of 
bicyclists rode In Street, With Traffic. AFTER the ARROW was placed, the proportion of 
bicyclists riding In Street, With Traffic increased to 45.3%. This increase is close to, but 
not statistically significant.”

Apparently Hunter and Stewart applied additional statistics and wrote: “Comparing In 
Street, With Traffic with all other positions and directions combined (a 2x2 table, chi-
square test) yields a statistically significant increase (p<.05) toward riding in the street 
with traffic AFTER the placement of the ARROW.”

I endorse this unauthorized effort. But it is clear that the effect of the ARROW to induce 
bicyclists from the sidewalk into the street is small and barely statistically significant. 

Criticism 4
Unauthorized editing and replacing my text with “farther from the camera” is not only 
unethical since I am the first author, but the nature of the edit also reflects bias. 

Criticism 4 Discussion
Data gathering was substantially different in the BEFORE and AFTER periods due to 
the lateral measurements of the bicyclists having been determined in the AFTER period 
when the bicyclist was much closer longitudinally to the roadside camera. This should 
be acknowledged as a confounding factor potentially altering results. As I wrote in my 
cut red text, since the bicyclists were quite close to the camera on tripod that was 
placed at the edge of the roadway, it is possible the bicyclists created shy distance from 
it by moving slightly left. 
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Critique Conclusions
Evaluation of the Shared-Use Arrow in 1999 was the first examination of this 
experimental marking, now known as the Shared Lane Marking in the MUTCD. The 
study was hampered by an Arrow placement too close to the curb. Further, the lane was 
13 feet of usable space, not 15 feet. 

It must be recognized that in order to share such a lane side-by-side, bicyclists must 
operate close to the edge. Given that the experimental Shared-Use Arrow was intended 
to accentuate a sharing paradigm, itʼs placement near the curb is understandable.

There was a small but statistically significant increase in bicycling In Street, With Traffic 
attributable to less sidewalk bicycling. Bicycle to Curb average was another 
measurement that showed a small but statistically significant difference between the 
BEFORE and AFTER conditions. Hunter and Stewart also showed that the distribution 
of Bicycle to Curb at distances of 1.75 to 2.5 feet was greater. Still, the bicyclists 
operated much too close to the curb.

These small positive benefits must be weighed against potential dis-benefits. The Arrow 
induced some bicyclists off the sidewalk and into the street, and to ride a few inches 
further from the curb. These bicycle users presumably interpreted the Arrow as a type of 
bicycle facility, and were emboldened by it. But, as placed like a faux bike lane in a lane 
not wide enough for side-by-side sharing, particularly with wide motor vehicles, the 
Arrow in retrospect was a poor treatment.   

Today, the evolution of the Shared-Use Arrow is the Shared Lane Marking (SLM). Itʼs 
inclusion in the MUTCD was based on faulty findings in a San Francisco study. I have 
critiqued that study here:

http://bicyclingmatters.wordpress.com/critiques/san-franciscos-shared-marking/

My critique of the SLM in the MUTCD is here:

http://bicyclingmatters.wordpress.com/infrastructure/the-shared-lane-marking/

In the more than 11 years since I conducted and produced Evaluation of the Shared-
Use Arrow, no progress has been made. The minimum placement of the SLM in a 
narrow lane sends a message that the lane should be shared. The design of the Shared 
Lane Marking is now strikingly like the icon that is placed in bike lanes, strengthening 
the assertion that it can be used and interpreted as a faux bike lane that can be used 
where bike lanes are not allowed by guidelines. These uses are unethical.
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