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Abstract

For Black Americans, the risk of being a victirmadfic violence while walking or biking is higher
than it is for the general publitiowever, 6r local and regional governmestracial crash disparities are
not well documented, and existing methods for addressing racial crash disparities are nqire#tes
Consequently, the purpose of this report is to provide an example of racial crash disparities at the
regional level, and to test the effectiveness of an existing method used to address racial differences in
crashesWake County, NC was selected las &nalysis regiofor two reasons: the robust pedestrian
and bicycle crash data publicly available, and the lack of existing analysis on pedestrian and bicyclist
crashesbyrac&heW| A 3K t NA2NA (& bSG62N] Q YS{iK=abBstppgud | RRNE &
existing model, and it can be easily modified for differentregidhet 2 NIif | YR *AaA2y %SNP
b S ¢ 2 NJ iQa promiRedtiversion of this model; thusyiais applied and tested in Wake Couritg
three main components Commuriies of Concern, High Crash Roads, and High Crash Intersections
were analyzed individually.

The analysis revealed that the overall rstd crashes were considerably higher for Black
pedestrians and bicyclists, as were the median crash rates by Censug\@ditionally, Black
pedestrians and bicyclist crash victims had consistently less access to infrastructure at the location of
the crash. When applied to Wake County, the Portland model for High Priority Networks was fairly
competent at locating areas thin Wake Countyvith high numbers of Black crashes and a high rate of
Black crashes. By modifying the network to focus on racial metrics, the model was more effective at
addressing areas of high racial disparity. While some of the racial metrics weedftedve at
addressing all crashes within the system, a model which combines the standard metrics used by
Portland and raciaspecific metrics may results in better equity outcomes while not sacrificing the
overall efficacy of the model.

Introduction

On May 25, 2020, in the midst of a year already marked by the spread of-C®widd the
subsequent lockdowns, one moment sparked a worldwide movement. George Floygeard@d Black
man, was killed after being detained by officers from the Minneapdaliie® Department. Video footage
AK2gSR 0KIFd 5SNB| /KlId@Ays 2yS 2F (KS NBaLRyRAyS3
Ct28RQa ONARSAE 2F RAaAGNBaaoe !ylLoftS G2 oNBlFIGKSI Cf?2

Upon release of the video footage, public outragevgte a breaking point. Cries of justice for
Floyd, and the many other people of color who have been killed by law enforcement, erupted into
nationwide protests calling for police reform. Across the nation, the public reckoned with the systemic
racism thatis deeply ingrained in American society. Even the international community reckoned with
the legacy of colonialism and slavery. For many, it was these protests that finally opened eyes and ears
to the disparities faced by people of color in this nation wébards to education, housing, healthcare,
and many other sectors. The driving force of this movement, however, was the disproportionate
A2t SyO0OS ONRdAKG 2y . f1F 01 ! YSNAOlIyaz 2F4GSy FNF YSR



The impacts of systemic racism in tiiedd of transportation and transportation safety were
examined during this period. Particularly, many people questioned the role of law enforcement in
routine traffic stops and traffic violations, given the nature of these seemingly innocuous exchanges t
NBadzZ G Ay OA2fSyOSeod alyeé 2NAFYyATIFIGA2ya &adzOK & £A
safety and have committed to engaging with communities of color to promote safer transportation
systemg{ I NI K . NE ¢ y Gdluadtids thie Biding of SafdtySHuity, and Policing in Active
Transportationprovides a detailed synopsis and analysis of these changes

Despite these efforts, Black Americans face another epidemic of violence that is deeply
intertwined with thetransportation systemand onethat the public is largely unaware-ethe
disproportionate rate of bicycle and pedestrian crashes and fatalities. Across all demographic groups,
the rate of bicycle and pedestrian crashes has steadily increased over theegasle. Yet, Black
Americans are killed or injured while walking and biking at rates much higher than the national average.

While researchers and policy analysts are increasingly prioritizing this phenomenon,
government entitieghemselves have been sl@r to react. Fewnunicipal governments or regional
governmentshave either documented or proactively addressed the racial gap in transportation safety
However, there are some examples, namely among Vision Zero commuviiies Zero is a national
movement which focuses on reaching zero traffic dedtladsome cities have prioritized eliminating
crashes amongst vulnerable populations in their Vision Zero strategic planexample, Portland,
Oregon explicitly addresses the racial gap in its Vision Zero Actioh BldR Sa il 6t AaKSa I Wl ;
bSGE2N] Q (2 F20dza A (& ThefHigh Ribridly Natwork lcofnbiriedj thektap Bo £ S Y I v
high crash intersectionshe top 20 high crash roads, and the upper quartilédifadvantage@Census
Blockgas measured by 10 equity metriégsjo one zone of analysis in whitfision Zero efforts are
prioritized.

While the High Priority Network is the preeminent model fdo@al government to address racial
gaps in traffic crashes, it has not been widely applied outside of these Vision Zero communities. Given
this, plus the relatively small amount of communitigsich have documented the racial differences in
crash rates, e purpose of thiprojectis three-fold:

1. Provide docal examplef the disparity in crash rates amongst Black pedestrians and bicyclists
by analyzing the crash ratesamonVision Zero communityVake County, NC.

2. Test the High Priority Network model\WWake County, NC to determine how effectively it
addresses racial differences in pedestrian and bicycle crashes.

3. Compare the High Priority Network to an alternative network focused on Black crashes
specifically.

Background

Research on thdisparities in traffic crashes, injuries, and fatalities is prevalent in the literature. For
decades, researchers have been analyzing the correlation between traffic collisions and socio
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demographic or environmental factora.2000 studyanalyzed the sgial correlation between
pedestrian collisions and several suspected factors and fomicitt SRS& G NR 'y Ay 2dzNBE NI i
to traffic flow, population density, age composition of the local population, unemployment, gender, and
educatiort Rarticulaly, the literature has focused on factors which predominately apply to people of
lower socieeconomic status or minority populations. Abdalla etélm ot 0 T @sizgitRratésK | G G
amongst residents from areas classified as relatively deprived wardicagtly higher than those from
relatively affluent area® Eurther, the literature focuses on specifiopulationswho face intersectional
factors which might increase the likelihood of a traffic collision even nféoe example, several articles
from Laflamme et al. (2000)White et al (2000) and Graham & Stephens (2008)cused on the
O2NNBfFiSa 0SisSSy a20Alf RSLINAGI GA2Y S mogalii KX | YR
and morbidity are often higher among children from lavgecial positions and in more deprived
420A2S02y2YA0 | NBI ao¢

While some of this literature tangentially addresses the role of race in traffic fatalities, literature
which focuses exclusively oace as a factor is more receiarlier literature set thestage for future
research by identifying racial disparities in largeash datasets such as FARSuture articles such as
the pivotalDeath on the Crosswdllbegan to study the relationship of race and traffic collisions with
more sophistication. lDeath of the Crosswalk i KS | dzii K 2oigonefothizyidRnogiaiihicii &
variables was included in the final regression modéke percentage of the population that was
Hispanic/Latino. These findings support the assumption that pedestrian collisionsaedikely to
occur in low income, minority neighborhoods once other aspects of risk are controlléd for.

Research on race and traffic collision has become more plentiful, and more varied, further into the
21% century. Research has focused on everyttiiog racial bias affecting driver yielding at crosswélks
to racial disparities in pedestriarelated injury hospitalizations in the United Stafe® the relationship
of the built environment to racial disparities in Austin!IXhe conversation arew race and traffic
safety has even proliferated beyond the academic literature. Public policy and advocacy organizations
have written numerous articles and white papers on the topic, such as the annual report Dangerous by
Design from Smart Growth Ameriéan the 2020 boolRight of Way: Race, Class, and the Silent
Epidemic of Pedestrian Deaths in Ameragthor Angie Schmitt spends multiple chapters outlining the
ways in which Black pedestrians are disadvantaged and endangered while ¥alking

Despite the growing body of academic research, articles, and white papers outlining the racial
disparities that Black pedestrians and bicyclists face, the public is largely unaware of the issue. However,
the problem is only growing worse. Over the pastatis, pedestrian fatalities have been steadily
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AYONBFaAy3Id ! 002 NR ARédestriaang/bicyclstXagalities inGrébbed by SR G | = &
percent in the teryear period between 2009 and 2018. During that same time period, total traffic
fatalitiesincreased by 7.9 perceit® As pedestriarand bicyclisfatality rates rise, and the

disproportionate burden on Black pedestriaansd bicyclistsemairs, the Black community suffers
tremendously.

Overall, there are few examples of local communities who have documented the rates of bicycle and
pedestrian crashes in their communities by race. There are even fewer examples of communities who
have taken comprehensive action to address the issues. Hawsme local and regional governments
have made intentional efforts to use a racial equity lens to focus transportation safety initiatives. Most
commonly, this has been adopted by communities with Vision Zero programs. Portland, &regon
Denvet’, and @n Francisc6K I @S | £ € | R2LIISR xAaAizy %SNR LIl ya 6K
I 2YyOSNYQ Fa | gl @& (2 LINA2NRGATKSA (ASY LiNR S S S2yYlYadzyAAyt Al S
/| 2YyOSNYQ INB O2YLINRASR 2F | ONRI Rresshibdswitha T Sj dzA ( &
higher rate of minority populations.

Methodology

Data & Software

The most cruciaet of data underlying of all the analysis in this report is NCDOT Bicycle and
Pedestrian Crash Map. This data set is maintained by the North Carelmatbent of Transportation
and contains all pedestrian and bicycle crashes statie from 2007 through 2019, as documented by
police crash reports (the timspan has since been updated to 2a62020). Each crash is mapped
according to its latitudinal ankbngitudinal position. Additionally, the data set contains multiple
attribute fields for each crash such as race, injury severity, road conditions, and reason for crash, which
allows the researcher to examine multiple characteristics of each crash. Howéwes the data is from
the perspective of the reporting officer, this can have subjectivity (i.e. tHauwt status may depend on
GKS 2FFAOSNINE AYGSNIINBGIFGAZ2Y 0D

While North Carolina is fortunate to have such a rich data set, not every state is woafiert
The Fatality Analysis Reporting Sys{&ARS) is useful for larger geographies but has limitations at the
regional or local level. Researchers should also look at their State Department of Transportation,
Regional Planning Organization, or localegoment webpages. Some research or institutional
organizations also maintain bicycle and pedestrian crash data.

Demographic data on populatiandrace was gathered from the Census or American
Community Survey using either Social Explorer or Census Bepd@DOT Connect was used for data

Bg{ I FSGie&é¢ d t §eleSnfoimadoh Fentery R . A O
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on roads and intersections. The rest of the data, such as the CDC Social Vulnerability index, greenways,
sidewalks, etc., was taken from either Wake County Open Data or Raleigh Open Data.

The two primary tools used fanalysis were ArcGIS Pro and Microsoft Excel. Both of these
programs were used purposefully due their common usage in the planning and policy workspaces.
Consequently, the analysis done in this report should be easily adaptable by a planning agendy or loca
government of any size arghould not require knowledge or possession of complex statistical software.

Crash Rate Analysis

Crash rates were calculated usimgopulation adjusted crash ratBopulation data was taken
from the Census 2010 datand the ratewvascalculated by dividing the number of crashes in a given
geometry and ajiven racial groupy the population of the given racial group in the given geometry.
Percentage differencevas also used to calculate the difference between Black\White crash rates.
Percentage difference is calculated using the formdia w7 0 Q1 @O Qwherexis the Black
statistic andy is the White statistic. In this case, a positive percentage difference will indicate a higher
Black rate than Wke rate, and a negative percentage difference will indicate a lower Black rate than
White rate.

First, thepopulation adjustectrash rates for all counties in North Carolimere calculated
Many North Carolina counties have both small populations and#b@s of Black residents. In order to
avoid rates based on small samples of crashes or population, only counties with populations of fifty
thousand or higher were selected. Thedian crash, fatality, major suspected injury, and minor
suspected injury rats for White and Black pedestrians and cyclists were calculated. The percentage
difference between the Black and White crash rates was calcul@iteslaverage rates for Wake County
were measured and compared to the median rates for the selected counties.

The median crash rates of Black and White bicyclists and pedestrians for Wake County Census
Tracts vere calculated. For each racial group, only the Census Tracts which contained a crash and the
rate denominator were used. So, for example, if a Census fiaakca Black bike crash but did not have
any Black residents who biked, the Census Tract was not inclGdedersely, if a Census Tract had
Black residents but did not have a recorded Black bike crash, the Census Tract was not included. The
percentage dierence between Black and White median crash rates was also calculated.

The crash rates for all of Wake County were calculated for Black and White bicyclists and
pedestrians. The selected geometry for both bike crash rates and pedestrian crash ratdisGessas
Tracts that contained at least one bike or pedestrian crash. Only one Census Tract (Census Tract 532.05)
was excluded from the analysis. The percentage difference for Black and White crash rates was also
calculated.



Infrastructure Proximity Analysis

Infrastructure proximity analysis was used to roughly gauge access to infrastructure at the
location of each crash. For pedestrians, the analyzed infrastructure types were sidewalks, trails, and
greenways. For bicyclighe analyzed infrastructure types were trails, greenways, and existing bicycle
infrastructure. Wake County Open Data and Raleigh Open Data were used to collect shapefiles for the
above infrastructure types, which were loaded into ArcGIS with the crash Gaimprehensive sidewalk
data existed for Raleigh but not all of Wake County, so the pedestrian analysis was limited to Raleigh.
Using the ArcGIS Select feature, crashes which were within a given distance from the given
infrastructure type were selectedror pedestrians, the following distance increments were used: 600,
500, 400, 300, 200, 100, 50, 20, 10, and 0 feet. For bicyclists, the following distance increments were
used: 5000, 2000, 1000, 500, 200, 100, 50, 20, and 0 feet. The amount of crasteserkievithin the
given distance to infrastructure was divided by the total amount of crashes to calculate the rate of
infrastructure proximity.

Vision Zero High Priority Network

The Vision Zero High Priority Network is based on the one usttkfityof Portland, Oregon
as part of its Vision Zero Program (Figurelhe Portland model was selected for this analysis for
multiple reasons. First, there are few models used by local or regional governments for addressing
traffic crashes by race (and oth8rlj dzA 1 & Y SIF adz2NBaovo o { SO2yRfeéx 2F (KS
the most popular and prominent. Finally, the metrics used to create the High Priority Network are
explicitly clear and easily replicable for other cities or regions. This model plasated in Wake County
to see how well the model addresses areas of high racial disparity in locations other than Portland.

It is comprised of three main components: Communities of Concern, High Crash Roads, and High
Crash Intersections. In order to assehe effectiveness of the model in Wake County, a High Priority
Network is created for Wake Courdayd then applied.

M\
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Communities of Concern

The Portland Vision Zero CommunitiesCaincern is based on ten equity criteidantified by
¢CNARaSiz t2NIfFryRQa NBIA2YyIFE GNIYyaiaAd LINPJARSNIYP /Sy
criteria are selected. These criteria are

People of Color

Lowincome households

People with disaltities

Low English Proficiency persons
Youth

Older adults

Affordable housing

Lower paying jobs

Poor vehicle access

10. Access to services

©OoNO A~ WNPRE

The Center for Disease Control has created a Social Vulnerability Index which closely imitates
the equityindicators used by Portlandhe Social Vulnerability Index (SVI) scores Census Tracts based on
four themes: Socioeconomic Status (RPL Theme 1), Household Composition & DiR&tiliTtheme 2)
Minority Status & Languag®PL Theme 33nd Housing Type &ransportationRPL Theme 4Jhe
aggregate score of each theme is referred to as RPL Themes. Figure 2 shows the breakdown of the
equity criteria in the SVI.

¥ The City of Portland.
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Figure 2: Social Vulnerability Index from the Centers for Disease Cbontrol

SVI data was collected from Wake County Open Data as a shapefile and uploaded to ArcGIS. The
upper quartile of each theme (RPL 1, RPL 2, RPL 3, RPL 4) and the upper quartile of the aggregate score
(RPL Themes) were created as layegopulation adjustectrash ratg(per ten thousand residentsyas
calculated for bicyclists and pedestrians by racesfrh quartilewithin each RPL themdrPL Themes
gl & dzaSR (2 NBLNBaSyid t2NIflyRQa @S Nawerysedad / 2YYdz
alternatives for comparison.

High Crash Roads

Portland identifies its high crash roads by compitimgtop 20 roads for motor vehicle crashes
(fatalities and serious injuries), bicycle crashes (all injury severities), and pedestrian crashes (all injury
severitie3. The result is a combined network of 30 high crash roads. For this analysis, separate high
crash road networks were created for bicyclists and pedestrians in order to better understand the
patterns for each travel mode.

An NCDO'maintained road shapeé&lwas downloaded from NCDOT Connect and uploaded to
ArcGIS. NCDOT classifies roads as follows: 1: Interstate; 2: Principal-AthdaFreeways and
Expressways; 3: Principal Arteri@kther; 4: Minor Arterial; 5: Major Collector; 6: Minor Collectordan
Local. For the purpose of this analysis, NCDOT classified local roads were exclade@!S, a 50 foot
buffer was created around all roads in Wake County classified by NCDOT as type 1 through 6. Then, all
bike crashes and pedestrian crashes whéathviithin that buffer were joined to the road layer.

204{+L wWwnanmn 520dzySyil iA2yéd / 5/



Four different filters were used to determine the top 20 high crash roads:

1. Roads with the mostotal Crashes

2. Roads with the mostotal Crashes per Lane Mi{or roads of at least five lane

miles)

Roads with the mosBlack Crashes

4. Roads with thanostBlack Crashes per Lane M{i®r roads of at least five lane
miles)

w

For the high crash road network, the rate of crashes could not be capturedpaiodation
since that data is aggregated at the Cen3uact level. Instead, the proportion of all crashes which fell
within the high crash road network was used as a proxy for the effectiveness of capturing crashes by
race. The pportion of white crashes captured, thegportion of black crashes capturednd the
percentage differencef the proportion of white and black crashes captured was calculdteaach of
the four high crash roads scenarios

Metric 3 and Metric 4 are focused on Black Crashes rather than Total Crashes as a means to
focus more exptiitly on racial equity. To measure the difference between a Total Crash and Black Crash
focused approach, thpercentage of all crashes capturexhdall crashes per Lane Milewe calculated
for each. Then, the percent change frcentage of all crashes capturethdall crashes per Lane
Miles when going from Total Crashes to Black Crashes is calculated.

High Crash Intersections

Portland identifies its high crash intersectidngusing the aggregate of crashes by all modes,
normalized for the number of cars passing through each intersection. Annual Average Daily Traffic
(AADT) is typically the data that would be used to deterndiai¢y vehicle traffic volumes. For this
analysis, AADT for Wake County roads was unavailable. However, NCDOT provides a shapefile via
NCDOT Connect, 20PB17 Total Crash Frequency by Intersection, which gives the total amount of
motor vehicle crashes pémtersection in Wake County from 202817. Thus, the total amount of
motor vehicle crashes was used as a proxy for AADT. Using the NCDOT intersection shapefile, all
pedestrian and bicycle crashes within a 100 ft distanceachintersection were joinedo the
intersection layer.

Four different filters were used to determine the top 30 high crash intersections:

Intersections with the mostotal Crashes per Car Crash
Intersections with the mostotal Crashes

Intersections with the mosBlack Crashes pétar Crash
Intersections with the mosBlack Crashes

PR

Similarly to high crash roads, the rate of crashes could not be capturedpgntationmethods
since that data is aggregated at the Census Tract [€lael proportion of White crashes captured, the
proportion of Black crashes captured, and the percentage difference between White and Black crashes
captured was calculated for each of the four high crash intersection scenarios. The proportion of all



crashes captured and the amount of all crashes pecrash were also calculated, as well as the percent
change in these metrics between the corresponding Total Crash and Black Crash high crash scenarios.

Results

Crash Rate Analysis

(rash Rates by County for North Carolina

Table 1 shows the mediamash, fatality, suspected serious injury, and suspected minor injury
rate per population for all NC counties with populations over 50@@fthe average rates for Wake
County For the counties, dr all fourmetrics the rates for Black pedestrians arensaderably higher
than for White pedestrians, as evidenced by the percentage differefrt&¥ake County,sawith the
median crash rates for counties, the black rate is considerably higher for every metric. Compared to the
median crash rates for countied/ake County has a higher Black rate and a higher percentage
difference for all four metrics.

Table 1: Median Rates for Black and White Pedestrians per Population: All NC Counties oveABorage rates
for Wake CountyPopulation adjusted per ten th@and residents.

Crash Fatality Suspected Serious  Suspected Minor
Injury Injury
Black 41.89 3.12 3.40 14.23
White 15.74 1.79 1.82 6.04
% Difference 90.72 53.89 60.27 80.76

Table2 shows thebicyclistmedian crash, fatalitysuspected serious injury (SSI), and suspected
minor injury (SMI) rates for all NC Counties with a population over 5&00@he average rates for
Wake CountyFor the counties,dr three of the four metrics, Black median rates are much higher.
However, the White median rate of fatalities is actually highehM/ake County, foall four metrics, the
Black rates are higher than the White rates. Further, the Black rates in Wake Caaiatyexjual to or
higher than the corresponding median rates for the counties. However, unlike with pedestriantihates,
percentage difference in the crash rate is actually lower for Wake County than it is for the counties. This
is likely due to the muchigher White crash rate in Wake County (14.86) than the counties (6.73).

Table2: Median Rates for Black and Whiieyclists All NC Counties over 50,0@0/erage Rates for Wake County.
Population adjusted per ten thousand residents.
Crash x 1000 Fatality x 10000 | SSI x 10000

SMI x 10000




White 6.73 0.25 0.50 3.09
Black 16.36 0.21 0.73 6.47
% Difference 83.49 -16.98 37.40 70.85

While this analysis is simply meant to be a Higlrel overview, it does suggest thisere is
disparity in bicycle and pedestrian crash rates across North Carolina. Further, it suggests that Wake
County is contributing to the dispigy in bicycle and pedestrian crashes, and that a more detailed
analysis of Wake County is warranted.

(rash Rates in Wake County

For the analysis of Wake County, demographic data was selected from all Census Tracts that had
a either a bicycle crash or a pedestrian crash (only one Census Tract, 532.05, failed to meet this criteria).
Table3 shows the totals for Population by race.

Table 3: Population data for Wake County, by race
Black White

Population | 185944 593915

Table4 showsthe rates for pedestrian crashes and injury severiti@sPedestrians and
Bicyclists. Black pedestrians have a higher rate of crashesfawery injury typeBlack cyclists also
have a higher rate of crashes aoftlevery injury typelnterestingly, the percent differences between
Black and White pedestriarash rates is much higher than the percent differences for bicycle crash
rates for crashesthe percent difference i407.17 for pedestrianeind39.53 for bicyclistsSo, while
there is clearly racial disparity for Black pedestrians and bicyclistsetjree of disparity seems to be
lower for bicyclistand higher for pedestrians

Table4: Rates for Pedestrian Crashes & Injury Severi@epulation adjusted per ten thousand residents.

Crashes | Suspected| Killed | Suspected| Possible| No Unknown
Serious Minor Injury Injury Injury
Injury Injury
Black 63.51 5.49 3.39 24.09 25.81 3.87 0.97
. White 19.19 1.50 1.03 8.57 6.28 1.60 0.24
Pedestrians|

% Difference| 107.17 114.17 | 106.95 95.05 121.73 | 83.07 121.67

Black 22.32 1.24 7.64 9.36 3.55 0.22 0.32

Bicyclists White 14.95 0.57 6.89 4.95 231 | 017 0.07
% Difference| 39.53 73.45 10.33 61.61 42.44 24.38 130.93

The bicycle and pedestrianediancrash rates were also calculated at the Census Tract level as
well as the overall county level. Only Census Tracts which contained a crash@ndation of the
given racial groupvere used in the analysis. Tallshows the median crash rates for pedémshsand
bicyclists The median crash rates confirm that Black crash ratesigher than White crash rates for
pedestrians and bicyclists at multiple geographic sc&8silarly to the Wake County overall rates, the



percentage differences are smallerbicyclists than pedestrians, which suggests that, while disparity
exists, it may not be as high for bicyclists as it is for pedestrians.

Table5: Median pedestriarand bicyclistrash rates by Census Trabpulation adjusted per ten thousand
residerts.

Black White % Difference
Pedestrian 4.44 1.19 115.23
Bicyclist 2.31 0.90 87.30

While Table4 showsthe crash rates for different injury severities, that is but one of many crash
characteristics that are included with the NCDOT crash datBseh crash also contains data about the
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and more. While the scope of this report did not allow for a detailed exploration of these crash
characteristics, they provide the potential for a nuanced analysis of Black crashes. For example, the data
shows that 40.24¢ercent of Black bicyclists were facing traffic at the time of the crash, compared to
23.87 percent of White bicyclistResearch shows that bicyclists facing traffic are an average of 3.6
times more likely to be in an incident than those travelling witffic?. These observations can inform
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should incorporate a detailed examination of crash characteristics. More detailed crash characteristics
data is mcluded in the Appendix; Section A contained pedestrian data, and Section B contains bicyclist
data.

Infrastructure Proximity Analysis

As part of the exploration of crash rate disparities amongst Black and White pedestrians and
bicyclists, an infrastructure proximity analysis was conducted. While the analysis does not show
statistical correlation between crash rates and the presencefadstructure, it does provide an easy,
accessible method to use publicly available data to roughly determine whether Black and White crash
victims had equal access to walkable or bikeable infrastructure.

Figures 3, 5, and 7 shotihe percentage of crashatims who were within the range of either
walkable or bikable infrastructure at various distance incremerigyures 4, 6, and 8 shows the
percentage difference between Black and White crash victims who were within proxfaeitan be
seen, a smaller pportion of Black crash victims were within range of walkable or bikeable
infrastructure at every distance increme@ritically, the 0 foot increment shows the proportion of
people who were actually using (or immediately adjacent to) a sidewalk, greeowagil (for
pedestrians) or an existing bike facility, greenway, or trail (for bicyclists). Gahtawvs these
proportions.This analysis is not a statistical measure of the correlation between crash likelihood and
infrastructure proximity; however, gén that Black pedestrians and bicyclists are less likely to be using
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walkable or bikeable infrastructure at the time of their crash, the evidence suggests that lack of
infrastructure could be playing a role in the racial disparities in crash rates.

Table6: Crash victims within O feet of walkable or bikeable infrastructure

Black White % Difference
Pedestrians: Raleigh 0.061 0.103 50.64
Bicyclists: Raleigh 0.352 0.518 38.15
Bicyclists: Wake County 0.373 0.282 27.75
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Figure 3: Percentage Bfedestrian Crashes within Distance of Sidewalks, Greenways, or Trails: Raleigh
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Figure 4: Percentage difference between White and Black pedestrian victims who were within distance of
sidewalks, greenways, or trails.
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Figure 6: Percentage difference between White and Black bicyclist victims who were within distance of existing
bike facilities, greenways, or trails: Raleigh
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Figure8: Percentage difference between White and Black bicyclist victims who were within distance of existing
bike facilities, greenways, ordits: Wake County

The crash rate analysis and infrastructure proximity analysis of Wake County has provided
evidence that Wake County has high level of racial disparity in both pedestrian and bicycle crash rates.
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High Crash Roads, and High Crash InterseationK S SFFA Ol O& 2F t 2NIf | yYRQA
inequities will be tested in the Wake County context.

Vision Zero Communities ofConcern

RPL Themes (comprised of Seeamnomic Status [RPL Theme 1]; Household Composition &
Disability [RPL Theme 2]; Minority Status & Language [RPL Theme 3]; and Housing Type &
Transportation [RPL Theme 4]) is an approximate measure for the 10 euwtifgs used by Portland as
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is the lower 25 percent and Zone 4 is the upper 25 percent. The crash rates for each quartile zone in
each group were calculateahd compared. Tablé shows the results for pedestrians, and Tabkhows
the results for bicyclists.



Figure 9: The upper quartile (Zone 4) of RPL Themes (A), RPL Theme 1 (B), RPL Theme 2 (C), RPL Theme 3
(D), and RPL Theme 4 (E).

While Zone 4 is thquartile zone with the greatest equity needs, Tabkhows that forRPL
Theme 2 and RPL ThemeZdne 4 does not have the highest black crash R Themes is the zone
which most closely represents the Portland model for Communities of Concern,doekihave its
highest Black crash rate in Zone 4. However, the Black crash rate is higher in RPL Theme 4. The same
pattern exists for bicycle crash€Bable 8)RPL Theme 2 and RPL Theme 3 have zones other than Zone 4
with a higher Black crash rate. Whitee RPL Themes has its highest Black crash rate in Zone 4, itis a
smaller rate than those in RPL Theme 3 and RPL Theme 4.

Table7: Pedestrian Black Crash R&deeach quantile zone of RPL Themes and RPL Thdmedbulation
adjustedper ten thousand reidents.

RPL Themes| RPL Theme 1| RPL Theme 2| RPL Theme 3| RPL Theme 4
Zone 1 26.04 25.19 83.71 40.14 21.94
Zone 2 27.80 28.86 45.68 40.29 24.06
Zone 3 54,53 55.75 50.46 64.65 40.57
Zone 4 65.98 64.54 48.40 55.32 89.58

Table8: Bicyclist BlacKrash Rate (per W+B+T) for each quantile zone of RPL Themes and RPL-Zheme 1

Population adjustegber ten thousand residents

RPL Themes| RPL Theme 1| RPL Theme 2| RPL Theme 3| RPL Theme 4
Zone 1 12.63 15.82 26.18 17.43 8.98
Zone 2 10.55 10.95 21.59 17.52 12.99
Zone 3 20.47 17.83 17.88 22.26 15.48
Zone 4 22.05 22.52 16.51 18.20 27.94

Given thesediscrepanies, the upper quartile of the five RPL groups were compared airass
key metrics: the percent of all crashes captured, the percent of Black crashes captured, the Black crash




rate, the overall crash rateand the percent difference between the Black and White crash(sakéch
indicates high racial disparityfror each oftftese metrics, the RPL groups were given a score of 1 to 5.
Table9 shows the values and scores for pedestrian crashes, and Tablolvs the values and scores
for bicycle crashegach of the individual scores were aggregated and averaged to give adotalto
the RPL groups. Tablé &hows the results.

Table9: Pedestrian crash statistics with rankings for RPL Themes and RPL Theme 1
All Crashes: | Black Crasheg Black Crashes: All Crashes: Percent Difference

Percent Percent Population Population between Black and
Captured Captured adjusted rate adjusted rate White population

adjusted crash rate
RPL Themes| 45.47 | 4 63.19 5 65.98 4 49.72 3 86.88 3
RPL Theme 1l 43.66 | 3 59.80 3 64.54 3 50.74 4 80.70 1
RPL Theme 2 31.60 | 1 44.02 1 48.40 1 34.63 1 102.11 5
RPL Theme3 37.94 | 2 51.06 2 55.32 2 40.53 2 89.36 4
RPL Theme 4 52.33 | 5 62.00 4 89.58 5 60.73 5 84.11 2

Table D: Bicyclist crash statistics and rankings for RPL Themes and RPL Theme 1
All Crashes: | BlackCrashes: | Black Crashes: | All Crashes: Ratd Percent Difference

Percent Percent Rate per per Population | between Black and
Captured Captured Population White Crash Rate
(per Population)

RPL Themes | 37.40 3 |59.86 5 25.72 4 | 22.29 3 | 86.88 3
RPL Theme 1} 38.11 4 59.13 4 25.13 3 24.13 4 |80.70 1
RPL Theme 2| 23.66 1 | 4255 1 19.84 1 |14.13 1 |102.11 5
RPL Theme 3| 28.58 2 14760 2 22.53 2 | 16.64 2 | 89.36 4
RPL Theme 4| 46.10 5 |54.81 3 35.29 5 |29.15 5 |84.11 2

Table 1: Aggregate rankings for RPL Themes and RPL Théme 1

Pedestrian Bicyclist
RPL Theme 4 4.2 4
RPL Themes 3.8 3.6
RPL Theme 1 2.8 3.2
RPL Theme & 2.4 2.4
RPL Theme 2 1.8 1.8

For pedestrian crashes, RPL Themes did have the highest proportion of Black crashes captured.
However, it ranke@" in allcrashes captured,"? in the Black crash rat& in the overall crash rate,
and 3% in the difference between the Black & White crash rate. For bicycle crashes, RPL Themes again
had the highest proportion of black crashes captured. However, it ranKéa &Il crashes captured!?
in the Black crash rat&¢ in the overall crash rate, and®in the difference between the Black & White
crash rate.



In the end, RPL Theme 4 has the highest average score for both pedestrian crashes and bicycle
crasheslin the context of Wake County, a focus on Housing Types & Transportation sekavetine
best overall balance of addressing areas with a high number of Black and overall crashes, a high Black
and overall crash rate, and high racial dispafitgwever, itdoes come with the tradeoff of addressing
fewer overall Black craskeThis is a tradeoff that may or may not be prioritized by a community.
Through this analysis of multiple equity metrics as they related to black crash rates, it is clear that
communities should consider multiple options to see how different equity metrics may or may not align
with overarching goals and values.

Vision ZeroHigh Crash Roads

Four options for the top 20 high crash roads were selected based on four criteria: Total Crashes
Black Crashes, Total Crashes per Lane Mile, and Black Crashes per LaMbiMitbe crash rate per
means of transportation or per population could not be determined, the goal was to see how effectively
Black crashes were being addressed by determiwingt proportion of Black crashes were being
captured in the analysigigure 10 shows the top 20 high crash roads for pedestrians and cyclists based
on the Total Crashes and Black Crashes methods.

Figure 10: High Crash Roads based on total pedestrians crashes (A), total Black pedestrian crashes (B),
total bicyclist crashes (C), and total Black bicyclist crashes (D).



Table 2 shows the rate at which pedestrian crashes were captured in the four aptibotal
Crashes, which is the method supported by the Portland Vision Zero High Priority Network, does
captured a higher proportion of Black crashes than White crashes. The Total Crashes per Lane Mile
option also captures Black crashes at a higher raae White crashes. As would be expected, the Black
Crashes method increases the proportion of Black crashes captured, while decreasing the proportion of
White crashes that are captured. The same is true of the Black Crashes per Lane Mile method.

Table B shows the proportion of all crashesaptured and the amount of crashes per lane mile,
for each method. The Total Crashes method has the highest proportion of all crashes captured, and a
change to the Black Crashes method results in a percent decreaseuoidar percent. Conversely, the
Black Crashes method has a higher amount of crashes per lane mile within its network, and a switch
from Total Crashes to Black Crashes results in a percent increase of around 14 percent. When comparing
Total Crashes per LaMile to Black Crashes per Lane Mile, a switch from Total to Black results in a 6
percent increase in all crashes captured but a 13 percent decrease in crashes per lane mile.

Table 2: Proportion of Pedestrian Crashes Captured on High Crash Roads

Black White % Difference
Total Crashes 0.4024 0.3260 0.2099
Black Crashes 0.4433 0.2540 0.5427
Total Crash / 0.2738 0.1791 0.4180
LM
Black Crash / 0.3328 0.1630 0.6851
LM

Table B: Pedestrian Crashes captured and the percent change between options

%All Crasheg All Crash/LM| % ChangeAll | % ChangeAll
Captured Crashes Crashes /LM
Captured
Total Crashes 0.3565 0.9268
Black Crashes 0.3310 1.0615 -0.0717 0.1454
Total Crash / LM 0.2276 1.6637
Black Crash /LM  0.2406 1.4489 0.0574 -0.1291

Table 4 shows the rate at which bicyclist crashes were captured by the four methods. As with
pedestrian crashes, the Total Crashes method captures a higher proportion of Black crashes than White
crashes, as does the Total Crashes per Lane Mile method. The BisicksCand Black Crashes per Lane
Mile methods increase the proportion of Black crashes captured but decrease the proportion of white
crashes captured. Tabl® shows the proportion of all crashes captured and all crashes per lane mile for
each method. Uiikke with pedestrian crashes, the switch from Total Crashes to Black Crashes, or Total
Crashes per Lane Mile to Black Crashes per Lane Miles, results in a decrease in both the proportion of all
crashes captured and the amount of crashes per lane mile.



Table 14: Proportion of Bicycle Crashes Captured on High Crash Roads

Black White % Difference
Total Crashes 0.4224 0.3144 0.2933
Black Crashes 0.4653 0.2609 0.5631
Total Crash / LM 0.3135 0.2341 0.2900
Black Crash / LM 0.3861 0.1706 0.7744

Table b: Bicyclist Crashes Captured and the percent change between options

% All Crashey All Crash/ % Change: All | % Change: All
Captured LM Crashes Captureq Crashes /LM
Total Crashes 0.3731 0.7592 -0.0823 -0.0550
Black Crashes 0.3424 0.7174
TotalCrash / LM 0.2791 1.2383 -0.0777 -0.1774
Black Crash / LM 0.2575 1.0186

Overall, each of the high crash road methods addresses Black crashes effectively. The proportion
of Black crashes captured is substantially latgan the proportion of White crashes (or total crashes);
thus, safety interventions for any of these road networks should have an outsized impact on Black
pedestrians and bicyclists. Focusing on Black crashes does increase the level of impact towards Blac
pedestrians and bicyclists, but it comes with certain tradeoffs.

For pedestrians, these tradeoffs seem more balanced. However, for bicyclists, a focus on Black
crashes inevitably leads to a decrease in all crashes captured. This may be due to thensmmudér of
Black bicycle crashes compared to White bicycle crashes. The raw numbers for Wake County are 888
White bicycle crashes and 415 Black bicycle crashes. Comparatively, there were 1140 White pedestrian
crashes and 1181 Black pedestrian crasheslénthe rate of Black bicycle crashes is still
disproportionatelyhigh, a focus on Black crashes will not yield as many crashes captured since the raw
number of crashes is lower. This is a tradeoff that communities will need to take into account when
estalishing equity goals and metrics.

High Crash Intersections

As with High Crash Roads, four options were selected for the Top 30 High Crash Intersections
based on four criteria: Total Crashes, Black Crashes, Total Crashes per Car Crash, and BlgoirCrashes
Car Crasltigure 11 shows the top high crash intersections for pedestrians and bicyclists based on the
total and Black crashes per car crash methddst of the high crash intersections fell within the Raleigh
municipal boundaries, and Figures 12 drddshow pedestrian and bicyclist high crash intersections
within central RaleighTablel16 shows the proportion of pedestrian crashes captured in each of the High
Crash Intersection networks.

Total Crashes per Car Crash, which is the method employéé fdrtland Vision Zero method,
captures a smaller proportion of Black crashes than White crasBeés$1 percent and 22.15 percent



respectively. While the Total Crashes method does captured a higher proportion of Black crashes than
White crashes, it is bysmall margin. Given the disparities in crash rates, both Total Crashes based

methods may not have a large enough impact on Black crashes. The Black Crashes and Black Crashes per
Car Crash method markedly increase the proportion of Black crashes thatpueead, but at the

expense of a decrease in White crashes captured.

Figure 11: High Crash Intersections based on total pedestrian crashes per car crash (A), total black
pedestrian crashes per car crash (B), total bicyclist crashes per car crastd(@)abblack bicyclist crashes per car
crash (D).
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Figure 12: Pedestrian High Crash Intersections within central Raleigh: Total crashes per car crash (A) and
total black crashes per car crash (B).
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Figure 13: Bicyclist High Crash Intersections witkimtral Raleigh: Total crashes per car crash (A) and
total black crashes per car crash (B).

As seen in TablE7, a transition from Total Crashes to Black Crashes results in a decrease in the
proportion of all crashes captured, and a decrease in all crashes per car crash within the intersections.
However, the percent decreases are relatively sm@lR6 percent and B8 percent, respectively. A
transition from Total Crashes per Car Crash to Black Crashes per Car Crashes also results in decreases for
both categories, and at a larger deficit.

Tablel6: Proportion of pedestrian crashes captured in High Crash Intergectio

Black White % Difference
Total Crashes 25.64 24.05 6.40
Black Crashes 30.45 17.41 54,51
Total Crash / Car Crash 20.51 22.15 -7.68
Black Crash / Car Crash 26.28 13.61 63.55




Tablel7: Pedestrian crashes captured and the percent chdrege/een options

% All Crashes| All Crashes/ % Change: All % Change: All Crashes
Captured Car Crashes| Crashes Captured Car Crashes
Total Crashes 24.55 5.89
Black Crashes 22.77 5.71 -7.26 -3.08
Total Crash / Car Cras 19.75 5.90
-11.11 -17.47
Black Crash / Car Crag 17.56 4.87

For bicyclists, the disparities in Black and White crashes captured are more pronounced. As seen
in Tablel8, the Total Crash per Car Crash method and the Total Crash method both result in a smaller
proportion of Black crashes captured than White crastsgdured. The Black Crashes and Black Crashes
per Car Crashes methods increase the proportion of Black crashes captured, but the decrease in White
crashes captured is extremely drastic. Tal¥eshows that the percent decreases for all crashes
captured andall crashes per car crash that result from switching to a Black Crash metric are also drastic.
For Total Crashes per Car Crash to Black Crashes per Car Crash, the decreases are both above 30
percent. As with the High Crash Roads analysis, switching tihieakfocus to Black crashes over Total
crashes comes with tdeoffs, especially for bicyclist focused work.

Tablel8: Proportion of bicyclist crashes captured in High Crash Intersections

Black White % Difference
Total Crashes 17.54 27.20 -43.16
Black Crashes 34.21 10.40 106.75
Total Crash / Car Crash 15.79 17.20 -8.55
Black Crash / Car Crash 30.70 4.80 145.92

Tablel9: Bicyclist Crashes Captured and the percent change between options

% All Crashes | All Crash / Car Cras %Change: All % Change: All Cras
Captured Crashes Captured / Car Crash
Total Crashes 23.67 7.03
Black Crashes 18.56 6.64 -21.57 -5.48
Total Crash / Car Cras 17.63 3.47
Black Crash / Car Crag 12.06 2.25 -31.58 -35.19

TheHigh Priority Networks for Wake County based on both Racial Equity metrics and the
standard metrics used by Portland Vision Zero are displayed below in Figutie®ugh 17.
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Figure 14: Pedestrian High Priority Network, Racial Equity: RPL Theme 4radigR@ads (Black crashes), High
Crash Intersections (Black crashes per car crash).

Figure 15: Pedestrian High Priority Network, Standard: RPL Themes, High Crash Roads (Total crashes), High Crash
Intersections (Totatrashes per car crash).
























