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ABSTRACT

Traffic safety researchers have long argued that driver behavior outweighs physical
elements (such as road design) as a causal factor in motor vehicle collisions. A fundamental
causal component of pedestrian-vehicle collisions is also behavior—that of the driver and that of
the pedestrian. One determinant of this behavior may be whether the driver, the pedestrian, or
both understand the motor vehicle code, which demarcates right-of-way in pedestrian-vehicle
interactions. That is, inappropriate or unlawful behavior may occur because the law is not
understood or is misunderstood.

Previous studies have shown that drivers and pedestrians have a limited knowledge of
pedestrian right-of-way laws. This research expands on these studies by specifically considering
knowledge of right-of-way laws related to marked and unmarked crosswalks. Driver and
pedestrian knowledge was assessed through intercept surveys and focus groups conducted in the
San Francisco Bay Area. Results confirm that a substantial level of confusion exists with respect
to pedestrian right-of-way laws. This confusion was exacerbated by intersections which had
unstriped, or unmarked, crosswalks.

Implications for engineering, education, and enforcement countermeasures in light of
these findings are discussed and areas for further research are proposed.
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INTRODUCTION

Traffic safety researchers have long argued that driver behavior outweighs physical
elements (such as road design) as a causal factor in motor vehicle collisions (7, 2). A
fundamental causal component of pedestrian-vehicle collisions is also behavior—that of the
driver and that of the pedestrian (3, 4). One determinant of this behavior may be whether the
driver, the pedestrian, or both understand the motor vehicle code, which demarcates right-of-way
in pedestrian-vehicle interactions. That is, inappropriate or unlawful behavior may occur
because the law is not understood or is misunderstood. While knowledge of the law does not
guarantee compliance, a lack of knowledge could point to a significant pedestrian safety concern
and opportunities for improvement.

Previous studies have shown that drivers and pedestrians have a limited knowledge of
pedestrian right-of-way laws (5, 6, 7, §). The research presented in this paper expands on these
studies by considering driver and pedestrian knowledge of laws specifically related to marked
and unstriped, or unmarked, crosswalks. The focus on crosswalk markings is warranted by the
long history of debate regarding whether and why crash risk for pedestrians is higher in marked
versus unmarked crosswalks (9). By considering knowledge of right-of-way laws related to
crosswalk markings, the behavioral aspects of this phenomenon may be more fully understood.

This paper presents the results of driver and pedestrian intercept surveys and focus
groups conducted in the San Francisco Bay Area as a component of a larger study considering
driver and pedestrian behavior at marked and unmarked crosswalks. Implications for
engineering, education, and enforcement countermeasures are discussed and areas for further
research are recommended.

THE VEHICLE CODE

In the United States, the legal priority of movement in pedestrian-vehicle interactions is
dictated by the traffic code or motor vehicle code of each state. The National Committee on
Uniform Traffic Laws and Ordinances (NCUTLO), a private, nonprofit advocacy group, has
proposed a Uniform Vehicle Code as a set of national traffic laws. While many states have
modeled their traffic regulations on this standard, the letter and spirit of pedestrian right-of-way
laws can vary widely (/0). In California, where original data collection was conducted for this
study, the vehicle code regarding pedestrian and driver responsibility states (/7):

(a) The driver of a vehicle shall yield the right-of-way to a pedestrian crossing the
roadway within any marked crosswalk or within any unmarked crosswalk at an
intersection, except as otherwise provided...

(b) This ... does not relieve a pedestrian from the duty of using due care for his or her
safety. No pedestrian may suddenly leave a curb or other place of safety and walk or run
into the path of a vehicle that is so close as to constitute an immediate hazard. No
pedestrian may unnecessarily stop or delay traffic while in a marked or unmarked
crosswalk.

(c) The driver of a vehicle approaching a pedestrian within any marked or unmarked
crosswalk shall exercise all due care and shall reduce the speed of the vehicle or take any
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other action relating to the operation of the vehicle as necessary to safeguard the safety of
the pedestrian.

(d) Subdivision (b) does not relieve a driver of a vehicle from the duty of exercising due
care for the safety of any pedestrian within any marked crosswalk or within any
unmarked crosswalk at an intersection,

The law makes it clear that pedestrians and drivers have a shared responsibility, but also
uses vague or ambiguous language such as “unnecessarily stop”, “due care”, and “immediate
hazard”.

PREVIOUS STUDIES

Previous studies have shown drivers and pedestrians have a limited understanding of
right-of-way laws. Tidwell and Doyle (1995) found that most people understood that pedestrians
must cross at signals or crosswalks and that turning drivers must yield to pedestrians in the
crosswalk at intersections. However, there was confusion about the extent of pedestrians’ right-
of-way at crosswalks. While the Uniform Vehicle Code (UVC) requires motorists to stop or slow
only for pedestrians already in a crosswalk, almost 70 percent of respondents thought motorists
were required to stop or slow for pedestrians waiting on the curb at a marked crosswalk.
Respondents also did not understand pedestrian crossing signals. Tidwell and Doyle concluded
that there is a need for pedestrian safety education programs, explanatory signs on pedestrian
signals, and enforcement of pedestrian right-of-way laws (35).

A second study (Sisiopiku and Akin, 2003) asked pedestrians, “In your opinion, when
should vehicles yield to pedestrians?” Over 60 percent stated that motorists should yield to
pedestrians only at designated crosswalks, while 31 percent said pedestrians should always have
the right-of-way and 7 percent said motorists should always have the right-of-way. Because this
question asked about respondents’ opinions, it is unclear if it reveals pedestrians’ understanding
of right-of-way law or simply their preferences. Additionally, the authors did not ask pedestrians
to define “designated crosswalks™ (6).

A survey of drivers in Virginia found that a large majority (75 to 92 percent) were aware
of laws requiring them to yield in mid-block crosswalks and to stop before crosswalks at signals
(Martinez and Porter, 2004). However, over half incorrectly thought that pedestrians have the
right-of-way at all times, including when crossing outside of intersections or crosswalks (7).

Finally, in a 2004 study by Sarkar and Andreas in San Diego, California, 1,587 adult and
teenage traffic violators were surveyed at a traffic school. Survey results showed that “many
respondents were unaware of California laws related to the pedestrian’s rights and duties” based
on their assessment of six photograph scenarios (8). The researchers also found that the drivers
surveyed were insensitive to pedestrian-driver conflict situations, suggesting, “aggressive acts
toward pedestrians need to be included in the definition of aggressive driving so that drivers are
made aware of the rights of pedestrians” (§).

A key component missing from the previous studies is the examination of pedestrian and
driver understanding of right-of-way specifically at marked versus unmarked crosswalks. There
is a long and influential history of research on the safety impacts of marked and unmarked
crosswalks. The most recent and comprehensive study of this subject (Zegeer, 2002) found that
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on high-volume (over 12,000 ADT) multi-lane roads, uncontrolled intersections with a marked
crosswalk (and no other treatments) had higher crash rates than unmarked crosswalks (9).

Current research being conducted by the Traffic Safety Center (TSC) at the University of
California, Berkeley (on behalf of Caltrans) is examining for the first time whether drivers and
pedestrians exhibit different behavior at marked versus unmarked crosswalks on multi-lane
roads. Understanding the extent of driver and pedestrian knowledge of the law in these
situations may account for observed differences in behavior, and partially explain the marked-
unmarked crash risk phenomenon.

ORIGINAL RESEARCH

As a component of the TSC crosswalk behavior study, pedestrian and driver intercept
surveys and focus groups were conducted between September 2005 and June 2006. These
original data collection efforts addressed: (a) understanding of right-of-way laws, (b) selt-
reported behavior, and (c) perceptions of effectiveness of education, enforcement, and
engineering countermeasures. Responses from the right-of-way questions (objective a) are
presented and discussed in this paper.

The study sample is not representative of the general population in several important
ways. First, we oversampled the pedestrian population, because we were particularly interested
in understanding pedestrian behavior. Second, we also oversampled for seniors (people age 65
or older). We chose to focus on seniors because of their vulnerability as road users and their
unique challenges when crossing the street. Further, we believe a focus on improving conditions
for seniors will result in improved conditions for all. Third, the study was not conducted
randomly; rather, participants were approached on a convenience basis. Last, not everyone who
was approached for the study chose to participate, and those who did choose to participate may
hold very different opinions than those who did not.

Despite the potential atypical characteristics of the survey and focus group participants,
their answers were very informative, and may truly portray the beliefs of a large segment of the
California population.

INTERCEPT SURVEYS

A survey research company conducted the intercept surveys, under contract with the
TSC. The surveys were self-administered, designed to take approximately ten minutes, and were
completed by participants under close supervision by the field staff. Pedestrian participants were
intercepted immediately after crossing unsignalized intersections in one of four urban pedestrian
areas. Two of the areas were highly frequented by elderly residents, and the other two areas
were associated with high alternative mode-share. The census tracts targeted were:

e Elderly Urban: Census tract 4030 (Alameda County) and census tract 114 (San
Francisco)

e Urban High Alternative (Non-auto) Mode-share: Census tracts 115 and 176 (San
Francisco)
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Drivers were surveyed while purchasing fuel at gas stations or while accessing their
vehicles in parking lots in Census Tract 4088 (Alameda County). Surveyors screened for local
drivers (people who regularly drive locally) before administering the survey.

The survey was completed by 192 people, comprising 133 pedestrians and 59 drivers.
Seventy-five percent of the drivers surveyed estimated they spend a majority (50 percent or
more) of their local travel time driving as opposed to using other modes. In contrast, only 61
percent of pedestrians surveyed drive a majority of the time. The median driver and pedestrian
age range was 30 to 39. Driver respondents were 64 percent male and pedestrian respondents
were 54 percent male.

The scenarios related to right-of-way at marked and unmarked crosswalks were presented
as shown in Figure 1.

When do pedestrians trying to cross the street have the right-of-way?

Scenario 2. Scenario 3. Scenario 4.
Scenario 1. At intersections At an intersection At marked Scenario 5.
At marked without a marked with a marked crosswalks Midblock
crosswalks at crosswalk crosswalk on one side midblock without a
intersections of the street, only in marked
the marked crosswalk crosswalk

FIGURE 1 Right-of-Way Laws Crosswalk Survey Scenarios

Based on the California Vehicle Code, in Scenarios 1, 2, and 4 of Figure 1 the pedestrian
has the right-of-way as stated. In Scenario 5, the pedestrian does not have the right-of-way. For
the case of the marked and unmarked crossings (Scenario 3), the pedestrian has the right-of-way
at all four crossings (making the statement here false).

Survey Results

Survey responses were designated as correct or incorrect based on whether the response
agreed or disagreed with the California Vehicle Code. Figure 2 presents a comparison of the
percent of correct responses for each scenario for the driver and pedestrian surveys. The results
suggest that most drivers and pedestrians understand the law when the message is clear and
simple. That is, when all crossings are marked (Scenario 1), the pedestrian’s right-of-way is
mostly understood. Likewise, for unmarked midblock crossings, most respondents knew that
“jaywalking” is illegal, and thus the pedestrian does not have the right-of-way at these locations
(Scenario 5). Nonetheless, it is noteworthy that over 35 percent of driver respondents did not
believe that pedestrians have the right-of-way even at marked crosswalks (Scenario 1).
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When Do Pedestrians Have the Right of Way?
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FIGURE 2 Survey Results in Order of Scenarios of Increasing Complexity

For scenarios of increasing complexity, both pedestrians and drivers exhibited a lower
level of understanding of the vehicle code, as illustrated by the clear gradient in Figure 2.
Marked differences can be seen between driver and pedestrian responses to individual scenarios.
For the two cases where the 95 percent confidence intervals do not overlap (Scenarios 1 and 4),
pedestrians demonstrate better knowledge than drivers. Overall, pedestrians provided correct
responses 63.0 percent of the time and drivers provided correct responses 55.6 percent of the
time.

FOCUS GROUPS

The TSC study also used focus groups to provide a more interactive discussion of driver
and pedestrian knowledge and behavior. Six focus groups, each comprising 10 to 12
participants, were conducted in the San Francisco Bay Area in four different locations and
among two different age groups. The six groups were:

e Senior pedestrians (with walking as their primary mode of transport) in the suburban
community of Walnut Creek, CA

e Senior drivers (with driving as their primary mode of transport) in Walnut Creek

e Non-seniors in urban Oakland, CA (mixed drivers and pedestrians)
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e Seniors in urban Berkeley, CA (mixed drivers and pedestrians)
e Non-seniors in Berkeley (mixed drivers and pedestrians)
e Seniors in suburban Albany, CA (mixed drivers and pedestrians)

In total, 65 people participated in the six groups. Sixty-four percent of the participants
were seniors (over age 65). Forty-three of the participants were women and 22 were men.
Seventy-eight percent of participants had a college education (associate’s degree or higher). The
median household income of participants was between $20,000 and $49,999. Finally, 33 percent
of participants were married, 36 percent were single, 14 percent were widowed, and 17 percent
were divorced.

Right-of-Way Questions

At the beginning of each focus group session, participants were asked to complete a
background and demographics survey, which included the right-of-way question from the
intercept survey (as presented in Figure 1). A subsample of three of the survey scenarios, as
illustrated in Figure 3, was then presented to focus group participants for an interactive
discussion. In the following section, the survey results have been combined with the discussion
session comments to provide quantitative and qualitative responses for the three scenarios.

Focus Group Results

Given the small sample size and anecdotal nature of much of the data, statistics were not
computed for the focus group responses. Instead, the range of responses to the discussion
scenarios is presented along with the percent of participants proving the correct response for the
equivalent survey question. Because of time constraints during the session, only the survey
portion of the right-of-way questions was included in the Oakland focus groups; thus, no
discussion comments are provided from that session.

Four Marked Crosswalks (Scenario A)

Based on the survey results, all focus group participants correctly responded that the
pedestrian has the right of way at all crossings in this scenario. Comments during the discussion
session, some of which qualify the survey responses, included:

Berkeley Non-Seniors:
e “The driver would have the right-of-way if completing a left turn.”

Albany Seniors:
e “Marked crosswalks give the indication that a driver has to stop.”
e “Pedestrians have the right-of-way but they can’t always trust drivers to stop.”
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4 Marked
Crossings

4 Unmarked
Crossings

]

Mixed marked and
P unmarked
crossings

Scenario C. The Pedestrian Has the Right-of-way in the Marked Crossing Only
(Correct response: False; The Pedestrian has the Right-of-Way at All Crossings)

FIGURE 3 Focus Group Slides for Pedestrian Right-of-Way Laws Discussion
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Four Unmarked Crosswalks (Scenario B)

Figure 4 presents the surveys results for Scenario B. In a considerable change from
Scenario A, on average only 50 percent of participants provided the correct response that the
pedestrian has the right-of-way at all crossings.

Scenario B: The Pedestrian Has the Right of Way With No Marked Crosswalks (TRUE)

100%

90%

0,
82% 80%

80%
70%
60%
50%
50% |
45%
40% 1
30% 27%
20% 1
11%

- .:

0%

Walnut Creek Peds Walnut Creek Drlvers Berkeley Seniors (% Berkeley Adults (%) Oakland Adults (%) Albany Seniors (%)
(%) (%)

Percent of participants providing correct response

Focus Group

FIGURE 4 Scenario B: Percent of Correct Reponses by Focus Group

The number and range of discussion session comments are illustrative of the participants’
relative lack of knowledge regarding pedestrian right-of-way in this situation. These comments
included:

Walnut Creek Pedestrians:

“Pedestrians have the right-of-way no matter what.”

“Drivers should have the courtesy to stop.”

“Pedestrians have to initiate the action.”

“Pedestrians should make eye contact with the driver.”

“A person is not considered a pedestrian unless he makes a move to cross.”

Berkeley Seniors:
e “If the pedestrian is in the street or within view of the vehicle then the pedestrian has the
right-of-way.”
e “Ifit is obvious the pedestrian wants to cross, then the driver must yield.”
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e “The pedestrian has to make a signal that he wants to cross, such as stepping into the
street or making eye contact with the driver.”

Berkeley Non-Seniors:

Although pedestrian right-of-way is not contingent on the presence of stop signs,
participants in this group requested information regarding stop signs at the intersection in this
scenario. When participants were told there were stop signs at all four approaches, all 11
participants said the pedestrian would have the right-of-way in the unmarked crossings.
However, only eight participants thought the pedestrian would have the right-of-way if there
were no stop signs at this type of intersection.

Albany Seniors:
e “Whether there is a crosswalk marking or not, the pedestrian should always have the right
of way.”

e “Pedestrians should go to the next block or marked crosswalk for safety.”
e “Itis illegal for drivers not to stop for pedestrians even if there’s no marking.”

Marked and Unmarked Crosswalks (Scenario C)

Figure 5 illustrates the percent of correct survey responses for this scenario in each focus
group. As with Scenario B, a lack of driver and pedestrian knowledge in both age groups is
evident. Overall, only 45 percent of focus group participants provided the correct response for
Scenario C.

Scenario C: The Pedestrian Has the Right of Way in Marked Crosswalks Only (FALSE)

100%

90% -
80% -

70%

67%
60%
60% 1
° 55% 55%
50%
40%
30%
20% - 18%
11%

10%

0%

Walnut Creek Peds Walnut Creek Drlvers Berkeley Seniors (% Berkeley Adults (%) Oakland Adults (%) AIbany Seniors (%)
(%) (%)

Percent of participants providing correct response

Focus Group

FIGURE 5 Scenario C: Percent of Correct Responses by Focus Group
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Again, the comments provide insight into the confusion associated with this complex situation:

Walnut Creek Pedestrians:
e “Pedestrians should not cross anywhere other than the marked section of the
intersection.”

Walnut Creek Senior Drivers:

If the pedestrian had already stepped into the intersection, all the participants felt the
pedestrian had the right-of-way. However, if the pedestrian had not yet stepped off the sidewalk,
only three participants felt the pedestrian had the right-of-way within this type of intersection.

Berkeley Seniors:
e “The unmarked crosswalk indicates that pedestrian crossings are not allowed.”
e “The DMV booklet states that the motorist has to yield to a pedestrian whether there is or
is not a crosswalk.”
e “The pedestrian must take responsibility in this situation.”
e “I would only cross in a marked crosswalk.”

Participants in this focus group were also asked a follow-up question to explore stated
behavior in this type of situation. When given a hypothetical origin and destination that would
have the unmarked crosswalk in the direct path, four persons said they would go out of their way
to cross in the marked crosswalk and six said they would cross in the unmarked crosswalk.

Berkeley Non-Seniors:
e “The pedestrian only has the right of way if there is a stop sign.”
e “The pedestrian can’t step out in front of a car, but can cross in an unmarked area when it
is safe.”

Summary

The results of the focus group surveys and discussion sessions demonstrate that road
users tend to understand the pedestrian right-of-way laws when the message is clear and simple
(as in Scenario A). In the six focus groups, all participants felt the pedestrian has the right-of-
way in the intersection with four marked crosswalks (although some qualified this answer during
the discussion session). However, for the other scenarios of increasing complexity, both
pedestrians and drivers, young and old, urban and suburban, exhibited a lower level of
understanding of the vehicle code.

Figure 6 presents a comparison of correct focus group survey responses between seniors
and non-seniors. For both Scenarios B and C, seniors displayed a greater knowledge of right-of-
way laws.

Figure 7 presents a comparison of correct focus group survey responses between senior
pedestrians and drivers in Walnut Creek. Overall, senior drivers had a slightly better knowledge
of the laws.
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Percent of Correct Responses: Seniors v. Non-Seniors
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FIGURE 6 Comparison of Senior and Non-Senior Knowledge of the Law

Percent of Correct Reponses: Senior Drivers v. Senior Pedestrians
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FIGURE 7 Comparison of Walnut Creek Senior Driver and Pedestrian Knowledge of the Law
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In a comparison of correct focus group survey responses among urban (Berkeley and
Oakland) and suburban (Walnut Creek and Albany) participants, suburban residents (all of
whom were seniors) had a slightly greater knowledge of the law in Scenario C only (and an
equal level of knowledge as urban residents in the other scenarios).

There are a number of possible reasons for these differences, including level of education
or socio-economic status, personal walking experience, generational or neighborhood walkability
differences, how the law is advertised in each city, or—quite possibly—chance.

Overall, the focus group results corroborate data from the intercept surveys and previous
research and again suggest that knowledge of the law cannot be assumed, especially in complex
situations.

COUNTERMEASURE IMPLICATIONS

There may be a connection between knowledge of pedestrian right-of-way laws and crash
risk. While knowledge of the law does not necessarily result in compliance, a lack of knowledge
is unlikely to result in improved yielding behavior — especially in the case of multi-lane roads.
This connection is an appropriate subject for further study. If the widespread lack of accurate
knowledge regarding right-of-way laws is indeed found to be a significant contributing factor in
pedestrian-vehicle collisions, a re-prioritizing of pedestrian safety countermeasures may be
required. Thus, in addition to the physical countermeasures for enhancing safety in marked
crosswalks suggested by Zegeer (9), behavioral countermeasures may be needed.

The appropriate combination of education, engineering, and enforcement
countermeasures, often referred to as the 3-Es of Safety, has been a subject of debate for many
decades (12, 13). The following countermeasures are illustrative components of a re-balanced 3-
E strategy that would address the demonstrated lack of knowledge of right-of-way laws.

Engineering

Using context sensitive design (CSD) options, pedestrian facilities can actively
communicate the right-of-way to drivers and pedestrians, whether or not they know their legal
responsibilities. As defined by the Federal Highway Administration (FHWA), CSD “is an
approach that considers the total context within which a transportation improvement project will
exist” (/4). The CSD philosophy, in “thinking beyond the pavement,” embraces the appropriate
use of traffic calming devices such as bulbouts, raised intersections, pedestrian refuge islands,
and raised crosswalks, among others, that communicate expected behavior to road users.

In a before-and-after study of traffic-calming devices in several US cities, Huang and
Cynecki (2001) found that motorist and pedestrian compliance with the vehicle code increased,
suggesting that these devices “have the potential for improving the pedestrian environment.”
The researchers also emphasize, however, that “these devices by themselves do not guarantee
that motorists will slow down or yield to pedestrians” (15).

In cases where traffic calming may be inappropriate or infeasible, Zegeer (2002) notes
that traffic and pedestrian signals and other more substantive countermeasures, such as
pedestrian overpasses, should be considered (9). These engineering measures, although costly,
would also preclude the need for accurate knowledge of the law.
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Education

The impact of education and mass media imaging changes on smoking cessation in the
US, for example, offers evidence that public health concerns can be significantly addressed
through educational campaigns (/). However, pedestrian safety education efforts are currently
less prevalent than engineering countermeasures.

Knowledge of the right-of-way laws in a state’s vehicle code is typically transmitted as a
component of driver education. Drivers are expected to demonstrate knowledge of the laws
when passing a driver’s license exam. Notably, such exams do not require perfect scores for
licensure and are typically administered only when a driver first receives his license.

Sarkar, Van Houten, and Moffatt (1999) reviewed drivers’ manuals from 32 states based
on the premise that “along with enforcement and engineering, quality education can be very
important in improving driver behavior and providing a better understanding of the vulnerability
of pedestrians” (/6). The researchers concluded that while state driver licensing manuals can
play a key role in education, manuals need significant improvements. They note that better
manuals, with “well-written, well-illustrated information on pedestrian conflicts associated with
different traffic regulations” are increasingly important with the gradual phasing out of driver
education in schools (/6).

There is no analogous licensing exam or manual for non-driver pedestrians. Parents,
teachers and the media are expected to convey pedestrian right-of-way laws to non-drivers.
Some efforts, such as Safe Routes to School programs, have demonstrated considerable success
with pedestrian safety education of children. Holtz et al. (2004) evaluated the effectiveness of a
Safe Routes to School program, the WalkSafe program, for elementary school children in Miami,
Florida. The study concluded, “The WalkSafe program implemented in a single high-risk
district was shown to improve the pedestrian safety knowledge of elementary school children.
The observational data demonstrated improved crossing behaviors from pre-test to post-testing
conditions” (17).

However, similar programs for seniors, immigrants, and other groups of non-driver
pedestrians are not as prevalent. Additional opportunities to educate non-driver pedestrians
should be explored, as well as refresher programs or educational campaigns for licensed drivers.

Enforcement

Innovative enforcement strategies that focus on enhancing pedestrian and driver
knowledge of and compliance with the laws include enforcement “stings”, educational warnings
in lieu of or in addition to fines, and community enforcement programs. In a study of an
enforcement sting in Miami Beach, Florida, Van Houten and Malenfant (2004) found that “the
percentage of drivers yielding to pedestrians increased following the introduction of the
enforcement operation in each corridor” (/8). They note, “these increases were sustained for a
period of a year with minimal additional enforcement, and that the effects generalized to
untreated crosswalks in both corridors as well as crosswalks with traffic signals” (18).

Sustained enforcement efforts, targeted at both drivers and pedestrians, can also serve as
valuable educational campaigns by incorporating warnings, informational pamphlets, media
coverage, and community involvement activities. In this way, road users may learn the right-of-
way laws through enforcement of these laws.
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Concluding Thoughts

An important, possibly more fundamental, consideration in selecting and balancing
pedestrian safety countermeasures is whether the vehicle code itself should first be amended.
Perhaps drivers and pedestrians lack knowledge of the law because the law is inherently
confusing or unfair. It may be that a significant number of right-of-way violations occur because
laws are counterintuitive, or because they are perceived as inappropriate for the local driving
culture. Further, there are some scenarios in which it is legally ambiguous or unclear who has
the right-of-way.

Several authors have made concrete suggestions for how vehicle code amendments
should be formulated. The suggestions vary widely in their visions of what would constitute a
better driving or walking environment.

Evans (2004) suggests that laws should be strengthened such that the default
responsibility for a pedestrian-vehicle collision would be placed only on the driver because the
driver has the potential to cause greater harm (/). In contrast, proponents of the Shared Space or
“Naked Streets” philosophy (Hans Moderman and others) argue that “artificial” traffic
regulations should be removed and replaced instead by “natural human interaction,” as can be
encouraged by traffic calming street designs (79).

As suggested by the National Committee on Uniform Traffic Laws and Ordinances
(NCUTLO), any such revisions to the current law should also include efforts to create more
uniform laws on pedestrian right-of-way across agency and state boundaries so that the laws are
not only intuitive, but also consistent (/0).

Another important concern many pedestrian safety experts raise is that unless 100 percent
compliance with the law is achieved, increasing driver-yielding behavior could actually be
detrimental to pedestrian safety if it leads to a pedestrian expectation that all drivers will yield,
and thus a lower level of vigilance when crossing. In this event, the consequence of even one
driver failing to yield may be much greater than the consequence of many drivers not yielding
under current conditions. Again, this point further emphasizes the need to develop a three-
pronged program of not only engineering but also education and enforcement to address the
responsibilities of both the pedestrian and driver as users of the shared roadway.

The strategies presented here offer a proactive approach to pedestrian safety that does not
first require the assumption of driver and pedestrian knowledge of the law. The use of these
balanced countermeasures offers an opportunity to both actively and passively communicate the
importance of these laws in maintaining safety for all road users.

Analogous to the successful Mothers Against Drunk Driving (MADD) campaign to
reduce driving under the influence (DUI), a change in societal norms may be required before
meaningful and sustainable improvements in pedestrian safety can occur. Diagnosing the extent
to which drivers and pedestrians know and understand the vehicle code is an important step in
this endeavor.

TRB 2007 Annual Meeting CD-ROM Paper revised from original submittal.



Mitman and Ragland 17

ACKNOWLEDGEMENTS

The authors wish to acknowledge the California Department of Transportation (Caltrans),
especially Maggie O’Mara, Richard Haggstrom, and Jeffrey Spencer, for envisioning and
funding the research presented in this paper as a component of a broader study of pedestrian and
driver behavior at crosswalks in California. Ms. Mitman also acknowledges funding from the
Dwight D. Eisenhower Graduate Transportation Fellowship. Other current and previous staff
members at the Traffic Safety Center providing important input to this study include Jill Cooper,
Andrew Duszak, and Christopher Congleton. Additionally, researchers at California PATH
should be acknowledged for their contribution to the focus groups discussed in this paper,
including Susan Shaheen, Caroline Rodier, Linda Novick, and especially Cynthia McCormick,
who facilitated most of the sessions. Lastly, thanks to the peer review committee and to Marla
Orenstein for helpful editing comments.

TRB 2007 Annual Meeting CD-ROM Paper revised from original submittal.



Mitman and Ragland 18

REFERENCES

1. Evans, L. Traffic Safety. Science Serving Society, Bloomfield Hills, M1, 2004, pp. 336-
338.

2. Boston University and National Highway Traffic Safety Administration. An Analysis of
Drivers Most Responsible for Fatal Accidents Versus a Control Sample. Report No.
DOT-HS-801-916.

3. Worthington, M E. Factors Associated with Fatal Pedestrian Crashes in Virginia’s
Urban Areas: 1985-1987, Final Report. Report No. VTRC 91-R30.

4. Wootton, Isaac A., et. al. Causative Factors and Trends in Florida Pedestrian Crashes. In
TRB 2004 Annual Meeting. CD-ROM. Transportation Research Board, National
Research Council, Washington, D.C., 2004

5. Tidwell, J. and D. Doyle. Driver and Pedestrian Comprehension of Pedestrian Law and
Traffic Control Devices. In Transportation Research Record: Journal of the
Transportation Research Board, No. 1502, TRB, National Research Council,
Washington, D.C., 1995, pp. 119-128.

6. Sisiopiku, V.P., and D. Akin. Pedestrian Behaviors at and Perceptions Towards Various
Pedestrian Facilities. Transportation Research Part F: Traffic Psychology and Behavior,
Vol. 6, Issue 4, 2003, pp. 249-274.

7. Martinez, H., and B. E. Porter. The Likelihood of Becoming a Pedestrian Fatality and
Drivers’ Knowledge of Pedestrian Rights and Responsibilities in the Commonwealth of

Virginia. Transportation Research Part F: Traffic Psychology and Behavior, Vol. 7,
Issue 1, 2004, pp. 43-58.

8. Sarkar, S., and M. Andreas. Drivers’ Perception of Pedestrians’ Rights and Walking
Environments. In Transportation Research Record: Journal of the Transportation
Research Board, No. 1978, TRB, National Research Council, Washington, D.C., 2004,
pp. 75-82.

9. Zegeer, C., etal. Safety Effects of Marked vs. Unmarked Crosswalks at Uncontrolled
Locations. Publication FHWA-RD-04-100.
http://www.walkinginfo.org/pdf/r&d/crosswalk 021302.pdf. Accessed September 1,
2005.

10. Who We Are and What We Do. National Committee on Uniform Traffic Laws and
Ordinances (NCUTLO) Website. http://www.ncutlo.org/news.html. Accessed April 27,
2006.

11. California Vehicle Code Section 21950. California Division of Motor Vehicles (DMV).
http://www.dmv.ca.gov/pubs/vctop/d11/vc21950.htm. Accessed March 14, 2006.

12. Economos, J. The Traffic Problem, Traffic Laws, and Traffic Courts. Annals of the
American Academy of Political and Social Science, Vol. 287, Judicial Administration and
the Common Man, May 1953, pp. 13-20.

13. Muntz, E. Accidents and Safety Education. Journal of Educational Sociology, Vol. 5,
No. 4, Health Education, Dec. 1931, pp. 215-224.

TRB 2007 Annual Meeting CD-ROM Paper revised from original submittal.



Mitman and Ragland 19

14. Context Sensitive Design Homepage. Federal Highway Administration (FHWA).
http://www.thwa.dot.gov/csd/. Accessed May 15, 2006.

15. Huang, H. and M. Cynecki. The Effects of Traffic Calming Measures on Pedestrian and
Motorist Behavior. FHWA-RD-00-104.
http://www.tthrc.gov/safety/pedbike/pubs/0104.pdf. Accessed May 15, 2006.

16. Sarkar, S., R. Van Houten, and J. Moffatt. Using License Manuals to Increase
Awareness about Pedestrian Hazards at Intersections: Missed Opportunities for
Educating Drivers. In Transportation Research Record: Journal of the Transportation
Research Board, No. 1674, TRB, National Research Council, Washington, D.C., 2004,
Paper No. 99-1002.

17. Holtz, G. A., et al. WalkSafe: A School-Based Pedestrian Safety Intervention Program.
Traffic Injury Prevention, Vol. 5, 2004, pp. 382—389.

18. Van Houten, R., and J. E. L. Malenfant. The Effects of a Behavioral Pedestrian
Enforcement Program On Yielding Behavior on Yielding Behavior in the City of Miami
Beach: Assessment of Generalization and Maintenance. In TRB 2004 Annual Meeting.
CD-ROM. Transportation Research Board, National Research Council, Washington,
D.C., 2004.

19. Lyall, S. “The Path to Road Safety With No Sign Posts.” The New York Times.
Saturday Profile. January 22, 2005.

TRB 2007 Annual Meeting CD-ROM Paper revised from original submittal.



