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Abstract

Public transportation is overall a relatively safe (low crash risk) and secure (low crime risk)
mode of transport. Transit travel has about a tenth the traffic casualty (death or injury) rate as
automobile travel, and transit-oriented neighborhood residents have about a fifth the per capita
crash casualty rate as in automobile-oriented areas. Transit also tends to have lower overall
crime rates than automobile travel, and many transit service improvements can further increase
security by improving surveillance and economic opportunities for at-risk populations. Despite its
relative safety and security, many people consider public transit dangerous, and so are reluctant
to use it or support service expansions in their communities. Various factors contribute to this
excessive fear, including the nature of public transit travel, heavy media coverage of transit-
related crashes and crimes, and conventional traffic safety messages which emphasize danger
rather than safety. Transit agencies can help create a new safety narrative by better measuring
and communicating tr ans.i tibpactspandeproading beseaguigahcg a n d
concerning how users and communities can enhance transit safety and security.
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Executive Summary

This report investigates the impacts that public transportation hasaffic safety(crash risk) and
communitysecurity(crime risk), and the potential for transiupportive policies (policies that encourage
transit travel and create more traitsoriented communities) to help achieve safety and security goals.
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crash rates as automobile occupants, and transiénted communities haaless than a fifth the total

(pedestrian, cyclist, automobile and transit passenger) per capita traffic fatality rates as in autemobile
dependent communities.

Traffic casualty rates tend to decline in a community as transit ridership increases. bitfestvhere
residents average more than 50 annual transit trips have ahalithe average traffic fatality rates as cities
where residents average fewer than 20 annual transit trips.

Figure ES-1 Traffic Fatalities Versus Transit Ridership For U.S. Urban Regions
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Two factors help expln these impacts. First, maepmmunity featureshat increase transit use, such as

good walking and cycling conditions, and compact development, also tend to increase safety. Second, higher
risk groups, including youths, seniors, alcohol drinkers ancpatsive texters, are more likely to reduce their
driving if their community has convenient and attractive public transit service. As a result,-higlhdriving
reduction strategies, such as graduated licenses, senior driver testing, arichpatred arml ¢distracted

driving campaigns, become more effective if implemented with public transit improvements.

Research described in this report indicates that public transit investments coupled with {sappibrtive

policies also tend to increase overall amumity security by increasing community cohesion (positive
interactions among neighbors) and passive surveillance (mopabgers who can report threats), reducing
concentrated poverty and increasing economic opportunities fenisK residents, and by deicing vehicle

crimes (road rage, vehicular assault, vehicle thefts and vandalism). As a result, all else being equal, transit
oriented communities tend to have lower overall crime rates than autometriented communities.
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Figure ES-2 Youth and Total Traffic Fatality Rates
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Youths (185 years old) tend to
have about twice the traffic fatality
rates as the total population
average. Both total and youth
fatality rates tend to decline with
increased transit ridership. Transit
oriented cities havabout half the
average Youth and Total traffic
fatality rates as more automobile

oriented cities.

Public transportation investment and supportive policies increase traffic safety and personal security in
several ways, including reduced crash risk todtars who shift from automobile to transit, communityide

crash reductions due to less total vehicle travel, and safer traffic speeds. Since most casualty crashes involve

multiple vehicleseven responsible drivers who always observe traffic laws aret nee public transit
benefit from public transportation improvements that help reduce higtsirdriving and therefore their risk

2T o0SAy13

Table ES-1

Targeted Vehicle

Types of Public Transportation Safety Strategies
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Public TransiSafety Public Transit Service
Improvements Improvements

Reduces risk to public
transit passengers and
operators

Improves service quality
including convenience,
comfort, speedetc.

Travel Reductions
Reduces higher risk (by|
youths, seniors and

impaired) driving

Incentives for
travelers to shift from
automobile to transit

TDM Incentives TransitOriented
Development

Helps create Transit
Oriented Development.

7 Improved operator
training and
supervision.

1 Newvehicles.
9 Newstation design.

9 Enhanced transit
security.

9 Grade separation.

9 More service (more
routes, frequency, etc.)

9 More speed(grade
separation and faster
loading)

9 Better vehicles, stops
and stations.

9 Betteraccess (walking,
park & ride, etc.).

1 Improved information
and paymenbptions.

1 Latenight service to
entertainment
districts.

1 Services oriented at
youths and seniors.

9 Marketing oriented at
youths and seniors.

9 More afordable
student and senior
housing in transit
oriented areas.

1 Transport pricing
reforms (efficient
road, parlng, fuel
& vehicle
insurance pricing).

11 Efficient parking
management,
reduced parking
subsidies.

9 TDM marketing.

9 School and
campus transport
management.

1 More compact and
mixed development.

1 More efficient utility
and development
fees.

9 Complete streets
roadway design.

9 More connected
sidewalks and paths

9 More passive
AdzNIISAE £ |
2y GKS ai

Public transportation investment and supportive policies increase traffic safety and security in important

ways.
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Public transportation investments and transiipportive policies tend to increase traffic safety in several
ways, as illustrated in Figure-BSAs a result, integrated programs to improve and encourage public transit,
and support transioriented develoment, can provide significant traffic safety benefits

Figure ES-3 Publ i c Transportationbés Traffic Safety | mpact
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Conventional traffic safety analysis tends to evaluate risks using diskasesl units, such as fatalities per
100 million vehiclemiles, which ignores the safety benefits of vehicle travel reductiddfieen evaluated per
capita, as with other health riskthe traffic safety benefits of public transportation investments and transit
supportive policies become more obvious

Comparisons of major U.S. cities indicates that those which significantly improved their public transportation
services and increaserhnsit ridership experienced large reductions in traffic casualty rates compared with
peer cities with less transgupportive policies. The ridership gains in the high tragivth cities did not

require substantial increases in total transportatiomdiing nor restrictions on automobile travel. Public

transit services were improved by shifting resources (funding and roadafgltly) from highways to public
transportation, and implementing various support policies including pedestrian and cyclingvienpents,

more efficient parking management, transportation demand management, complete streets roadway design,
and smart growth policies. These changes were not specifically intended as safety strategiegre

justified for other reasons, but providebstantial traffic safety benefits
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Figure ES-4 Trend Analysis (FTA and NHTSA data)
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Traffic fatality rates decline far more in tf@ur hightransit-growth cities (Denver, Los Anggl®ortland
and Seattlegreen linethan the four lowtransit-growth cities (Clevelandallas, Houston and Milwaukee:
red line), and national trends (blue line). This suggests thatrpansit policies caincreas traffic safety.

Many people have misconceptions about transport risks: they exaggerate automobile safety and transit
travel dangerTo correct these misconceptions trangigganizations can help develop a new, more accurate
and positive transit safetgarrative which can be incorporated into communications including newsletters,
websites, media contacts, advertising, employee training, planning documents and performance evaluation.

A review of twelve major traffic safety programs found offigee that recognize transit as a possible safety
strategy, and these provide only minimal information or support. They generally assume that transit provide
only modest safety benefits, reflecting little understanding of the ways thattpaasit policies cateverage

large crash reductions. This reflects the institutional status of these organizations. Most were established to
supporthighwaysafety, and so tend to be unfamiliar with public transit and other Transportation Demand
Management (TDM) strategiedowever, transportation professionals, including traffic safety experts, are
starting to apply more comprehensive and muitodal analysis, including innovative TDM solutions.

Despite obstacles discussed in this report, it is likely thattfamesit poliges will be increasingly recognized as
traffic safety and community security strategies. We now have good, credible evidence tHeamsi

policies can increase safegndmany transportation professionals are ready to apply more comprehensive
and muli-modal planning. Mangafety expertgprobably agree that efforts to discourage highesk driving

will be more effective and acceptable if implemented with improved mobility options. Surveys indicate that
many people want to drive less and rely moreatternative modesprovided they are convenient, attractive
and integrated. Transportation planning is becoming more comprehensive andmudgl. Experiences in
various types of communities demonstrate that gransit policies can play an important raleachieving

traffic safety and community security goals. These trends support a new transit safety paradigm.

This is good news overall. It identifies new safety strategies that are currently overlooked in most traffic
safety planningBecause transit sygortive policies provide many benefits besides safety, they are an
opportunity to build coalitions among diverse groups including those concerned with traffic congestion
problems, affordability, mobility for nedrivers, public health and environmental pection.
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Introduction

Riskrefers to exposure to undesirable events. It is the opposite of safety. Some risks, such as
standngnear a high ledge dacingan angry wild animalkreperceivel directlyand so invoke
rational fear Otherrisks ardesstangble; they are measured statistically and communicated
throughmassmedia.PeopleQ & LJS NI S Liisksig sjgnifeadntly affixdeld by the nature of this
communication Failire by experts to accurately communicate risks can cause individuals and
communities to fear the wrondangersand make irrational decisions.

This is certainly true of transportation safety (crash) and security (crime) risks. Many people have
exaggerated fe of public transit risksvhichcan bea major obstacle to efforts to encourage

transit travel, improe transit services, and implement transitiented development (more

compact, mixed, walkable development around transit stations and routes), andfthherachieve

strategic planning objectives suchraslucedcongestion, increased affordabiljtgnd improved

accessibility for nowrivers. More accurate and positive information abéutNJ y & A G4 Qa &l FSi
can helpindividuals choose safer and heathcommunities, andreate more efficient and

equitable transportation systems.

Conventionabkafety programs careduce crash rates per vehiahaile or-kilometer, but their
overallbenefits are modest as indicated by tfact that, despite huge trafficafety investments
the United States has, by far, the highest per capita traffic fatality rate among peer countries
(SauberSchatzet al. 2016)due to high per capita vehicle travel andtamobile-oriented urban
design (Schmitt 2016Conventional safetprograms assume that motor vehicle travel is overall
very safe, and traffic crashes result from special risks such as youth and inghaied, and
special higNJA aljck spots As a result, they apply targeted solutions that focus on specific risks,
and ignore structural risk factors that affect how and how much people travel. A new
transportation safety paradigm considers the impacts of all transportation policies and urban
planning decisions. For example, the new paradigm considers how roadwaylaliwtmansit
investments, road and parking pricing, and land use development policies affectacivitly and
crash rates. This paradigm expands the range of traffic safety strategies to include more
investments in alternative modes, transport pricirgjorms, TDM strategies, and Smart Growth
development policies, in addition iwonventional targeted traffic safety programs.

Thisreport discusseshese issuedt evaluatesvariouspublic transitrisksincludingaccidents, crimes and
terrorism; comparesthese riskawith other transport modesexamines evidence @xcessive and
irrational fear of transit; investigates how transit agencies curretttymunicate risksand recommends
better ways tocommunicate transit safetipenefits and strategied his analysis complements recent
research orpublic transithealth impactgLachapelle, et al. 201Ljtman 2011)This should be of interest
to people involved in transport planning, transit promotion, and transportation safety and security
analysis.

3
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Evaluating Transportation Risks

Transportation risks can be challenging to evaluate because there are several types of risks and
perspectives. Which risks are considered and how they are measured can significantly affect
analysis results. For example, trafficcident statistics can measurased orcollisions, casualties
(somebody is injured or killed) or fatalities, and may include passengers, vehicle occupants
(passengers plus employees), all crash victims (including other road users hit by a tranig},vehic
plus nonrcollision injuries such as falls in transit stations, and employee workplace injuries.
Whether or not suicideand falls (for example, if a passenger slips while walking up the stairs in a
train station)are included can significantly affecdsualty statistigsparticularly for rail transit

Similarly, crime statistics may include violent crimes, all crimes against passengers and employees,
or all transitrelated crimes, a major portion of which involve trespassing, transit property

vandalsm and fare evasion. Risks are considénéernalif imposed on mode users, amcternalif
imposed on other people. Table 1 summarizes these various risk categories.

Table 1 Types of ransortation Risks

Perspectives Accidents ' Other Risks
Crash damages to vehicle .
OCCUDANtS Pollution exposure to
P ' Crime risk to vehicle mode users.
;a:tlgsoge).g., in a train occupants. Sedentary living
Internal (impacts ora ' Crime risk when accessing | (inadequate exercise) by
Y2RS QY. dza S| Worker injuries. vehicles. mode users.
Crime risk that users of a A|r pollution a mode
. imposes on other people.
mode impose on other
External(impacts on people (the travel mode Selfharm (such as
non-users). Crash risk to other people| used by criminals). suicides)

Transportation activities can affect various tgpd risks, including internal and external risks.

Which perspective is usaranalso affect results. For example, driving a larger vehicle reduces

internal but increasesxternal crashisks(Andersonand Auffhammer2014). Similarly, excluding

poor households from a neighborhood may reduce local crime risks, but by concentrating poverty
andreduingRA a4l Rl y il 3SR LIS2 L)X SQ& SO2y 2régioanlcdnell2 NI dzy A G & =
risk.

Riskanalysis islsocomplicated by various confounding factors. For example, transit service and
ridership, vehicle crash rates, poverty and some types of crime tend to increase with city size and
urban density, busuchcorrelations do nonecessarily indide causationthey do not reallymean

that crashes and crime would increase with more transit travel.
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Public Transit Risk Data Sources
This section summarizes public transit risks and how those compare with other modes.

Varioussourcegprovide datafor transit risk analysis

i TheNational Transportation Statistieeport, by the Bureau of Transportation Statistics (BTS)
providesdata oncrash fatalities, injuries, acciderasd crime by year,agencymodeand transit
type (bus, rail, demand response)

 Thel! ®{ ® CSRSNI f ¢ NNafiégnal TiransitPitdbge@ ADcoltainsaceige and
crimestatistics fromeachU.S transit agencyTheSafety and Security Module contaidiata on
safety and securityrelated incidents, as defined in Tabl€Yang 2004)

Table 2 NTD Safety and Security Incident Categories (Federal Transit Administration)

Major Incident (require special reports) Non-Major Incident (included in monthly reports)
1 Fatalities Safety
1 Two+injuries transported for treatment 1 Incidents casinginjury (not qualifying as major incidents)
1 Total poperty damage exceeding $25,000 requiring transport for immediate medical treatment
1 Main-line derailments 1 Property damage exceeding $7,500
1 Evacuations due to life safety 1 All nonarson fires
1 Grade Crossingpllisions with injury or $7,500 .
damage Security
f Rail transit vehicle collisions with personal or 1 Standard FBI Uniform Crime Reporting (UCR) categories.
vehicle, resulting in one or more injuries 1 Othe(rjthreats(e.g. bomb, chemicabiological cyber, etq.
1 Suicides

The U.S. National Transit Database defines safety and security incidents that should be reported.

1 The FTASafety and Security Statistiegbsite fittp://transit -
safety.volpe.dot.gov/Data/samis.aspprovides some safety and security incident dagetransit
mode.Some transit agencies use these or similar statisticeack trends and peecomparisons
but they areunsuited for comparing risks withther modes (automobile travel)

1 American Public Transportation Associatianv{v.apta.com/research/stafsprovides annual
statistics on transit infrastructure, services, use and funding.

9 The Canadian Udn Transit Associatiomvivw.cutaactu.caCanadian Transit Fact Bopkovides
various statistics for each transit agenbyt no crash or crime data

1 Thelnternational Road Traffic and Accident Datab6@&CD 2012and theMobility In Cities
DatabasegUITP 2005)rovidetransit crash databut it is difficult to compare risk between travel
modes, the relative safety of transit does not seem to be widely communicated

1 CrimeReports(www.publicengines.com/products/crimereports.phpuses police crime data to
produce geocoded crime maps for many jurisdiction@nd Neighborhood Scout
(www.neighborhoodscotcom) uses this information to rate neighborhoad

91 Public Transport Victimisatiqaww.ucl.ac.uk/jdibrief/analysis/publitransportvictimisation
provides informatioron the risk exposure to various types of public transit users.
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Measuring Transit Risk
This section discusses how various transit risks are measured.

Crash Risk
Crash risk refers to property damages, injuries and deaths caused by vehicle crashes.

Crash Risk Per Unit of Travel (Passenger-mile or i kilometer)
Public transit has relative low crash rates per unit of travel, as indicated in JabteFigure 1

Table 3 Passenger Fatalities per Billion Passenger-Miles, 2000-2009 (Savage 2013)

Travel Mode Deaths PerBillion PassengeiMiles

Car or light truckdriver or passenger 7.28
GCommuter rail and Amtrak 0.43
Urban mass transit rail (subway or light rail) 0.24
Bus (transit, intercity, school, charter) 0.11
Commercial aviation 0.07

Public transipassengers have far lower traffic casualty rates than automobile occupants.

Compared with automobile travehtercity and commuter passengers have about-@®®, urban rail

passengers about 080", and bus passengers about 66@" the fatality rate per 100 million

passenge Af Sad h¥ O2dz2NEST YIlIye FTIFOG2NER | FFSOOG Yy AYRAC
motorists can increase their safety. For example, drivers can reduce their risks by staying sober and

observing speed limits since about 3d¥4atal traffic accidents involve an impaired driver and 30%

Ay @2t @S ALISSRAY3I 6bl ¢{! HAMHUOZ o0dzi GKSNB I NBE adGAff
by other road users and mechanical failures, so everalaiding motorists face great crash risks than

transit passengers.

Figure 1 Canadian Fatality Rate By Mode (CUTA 2010)
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Public transit tends to have much lower traffic fatality rates than automobile travel.

Although transit vehicles are large and so impose risk on other road users, even considering these
external risks transit travel has less than half the total death rate as automobile travel (Figure 2).

10
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Crash rates per passengmile orckilometer are higheon transit systems with low load factors
(fewer passengers per transit vehigtdle orckm) but decline as load factors increase.

Figure 2 Transport Fatalities (Litman and Fitzroy 2012, based on FHWA and APTA data)
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Transit tends to have lower crasbsualtyrates than automobile travel, even taking into account risks to
other road users.

Most transit trips include active transport (walking and cycling) links, and transit users tend to walk
and bike more in total than motoristi@chapelle, et al. 20). These modes have relatively high
per-mile casualty rates, although this risk is largely offset by reduced risks to other travelers and
improved public fithess and health (Jacobsen 2Q@Bpan 2011RojasRuedagt al. 2011).

Community (Per Capita) Crash Risks

As public transit travel increases in a community total (pedestrians, cyclists, motorists and transit
passengers) per capita traffic casualty rates tend to decKmaeni, Wahba andsayed2012;

Scheirr and HolzZRau 2011). Various studies usitigerseanalysis methodand data setindicate

that relatively small transit ridership gains are associated with proportionately larger reductions in
per capita crash rate®©(duta,et al. 2012). For examplasing sophisticated statistical analysis,
Ewing and HamidqR014) found that more compact communities had significantly higher transit
ridership, slightly highetotal crash rates, but much lowdatal crash rates than sprawled
communities: each 10% incream their compact community index is associated with an 11.5%
increase in transit commute mode share, a 0.4% increase in total crashes, and a 13.8% reduction in
traffic fatalities.

Analying 29 years ofraffic data for 100 U.S. citieStimpson, et al(2014) found that a 10%
increase in the portion of passengmriles made by transit is associated with 1.5% reduction in
total traffic deaths. Bice only about 2% of total perseniles are currently by transithis means
that a 1% increase in transit modéare is associated with a 2.75% decreadataditiesper
100,000 residentswhich translates into a 5% decrease in total traffic fatalities in the 100 cities
included in their studyFigures3 (international data) and (U.S. data) illustrate this relanship.

11
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Figure 3 Traffic Fatalities Vs. Transit Travel (Kenworthy and Laube 2000)
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The U.S. cities with more than 50 annual transit trips per capita include Boston, Chicago, Denver,
Honolulu, Los Angeles, New York, Portland and Seattle. Some smaller cities with40sirirtual

trips per capita also achieved low traffic fatality rates|uding Baltimore, Buffalo, Eugene,

Madison, Minneapolis, Pittsburgh, Providence, Rochester, Santa Rosa, Spokane and Springfield,
Massachusetts (NHTSA 2012). Since Americans average about 1,350 annuatripe,sibis
represents an increase from abolits% to 4% transit mode share, but the trarsitented cities

have relatively low per capita vehicle mileage (584618 average annual vehiabailes traveled,
compared with 10,036 overall) which helps explain their low crash rates. This indicatestisit t
oriented development leverages additional vehicle travel reductions and traffic fatalities then just
the individual trips shifted from automobile to transit.

Duduta, et al. (20143nd Allen (20133howthat public transporiservice improvementthat

incorporate high quality infrastructure arghfety featurecanprovidesignificant safety benefits
where they are implemented, reducinigjuries and faalities as much as 50%.
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Figure 4 Traffic Fatalities Versus Transit Trips (FTA 2012; NHTSA 2012)
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This graph illustrates the
relationship between per capita
transit ridership and total
(including pedestrian, cyclist,
automobile occupant and transit
passenger) traffic fatalities for 35
large North American cities.
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As transit travel increases, traffic
fatalities tend to decline
significantly Cities with more
than 50 annual transit trips per
capita have about half the
average traffic fatality rate as
regions with less than 20 annual

Annual Traffic Deaths Per 100,000 Residents

¢ R?=0.6391 trips per capita, indicating that
0 ' ' ' ' ' relatively modest increases in
0 50 100 150 200 250 transit travel are associated with
Annual Transit Trips Per Capita large traffic safety gains.

Some of these higtransitridershiplow-VMT cities are compact and transitiented because they
developed prior to the Interstate Highway era, but some newer cit@seachieval significant

transit ridership and traffic safety gains by implementing transit improvements and support
strategies. Figur& compares transit travel and traffic fatality trends for four cities with-pansit
policies (Denver, Los Angeles, Portland and Seattle)feuthpeer cities with more automobite
oriented policies (Cleveland, Dallas, Houston and Milwaukee). Theegursit cities had more than
double the transit ridership growth, and reduced average traffic fatality rates to nearly half those
of the U.S. ovellhand of the automobileriented cities. This suggests that gransit policies can
increase traffic safety in newer cities.
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Figure 5 Trend Analysis (FTA and NHTSA data)
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The fourightransit-growth cities (Denver, Los Angeles, Portland and Seattle, shown by the green line)
achieved far higher transit ridership growth and traffic fatality reductions than the foutrlsit-growth
cities (Cleveland, Dallas, Houston and Milwaukbewn by the red line), and national trends (blue line).
This suggests that pravansit policies can significantly reduce traffic fatality rates even in newer,
automobileoriented cities.

Several factors help explain the large crash reductions assogidtieanodest transit ridership
increases. Many of the transport system and built environment (urban design) features that tend
to increase transit travel also reduce crashes, as summarized in4abtenmunities that reflect
these features are often calienew urban smart growthor transit-oriented development.

Table 4 Factors That Increase Traffic Safety (Ewing and Dumbaugh 2009)
Transport System Built Environment
1 High quality transit (convenient, comfortable, affordable)
service
1 Good walking andycling conditions
9 Lower traffic speeds
1 More connected roadway network
1 Transportation demand management 9 Development density and mix
1 High fuel taxes, parking fees and road tolls 9 Reduced parking supply
Several factors tend to encourage transit travetjuce automobile travel and increase traffic safety

14



Safer Than You Think! RevisiAgdhsit Safety Narrative

Vicoria Transport Policy Institute

Regional Analysis

Regional analysis measures crash risks in a particular city or urban regamalyze these risks the Victoria
Transport Policy Institute assembled a unique database that integgaiblic transportation ridership, vehicle
travel and traffic crash statistics for 101 U.S. urban regions. Figure 6 compares total (pedestrian, cyclist,
automobile and bus passenger) traffic fatality rates of these regi@resh rates rangieom 2.3 to 185 deaths

per 100,000 residents; the five highest ranking cities have more than five times the fatality rate as the lowest

five ranking cities.

Figure 6 Urban Region Traffic Fatalities (Traffic Safety Facts, NHTSA, 2014)*
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This graph compares per capita
traffic fatality rates for 101 U.S.
cities. ly about halfthe cities
included in the studgire named in
this graph.

Total (pedestrian, cyclist,
automobile and bus passenger)
traffic fatality rates vary from less
than 3 tomore than 18 deaths per
100,000 residents. Fatality rates
are even higher in many rural areg

! Risk Analysis Spreadshewictoria Transport Policy Institute, @tvw.vtpi.org/transitrisk.xls
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What explains this large variation? Although many factors can affect traffic risk, most of these are similar
among these regions. For example, theretikelivariation in roadway design, vehicle safety standards, traffic
law enforcement practices, emergency response or medical care between U.S. cities. In fact, some impacts
are the reverse from what would be expected. For example, safety experts oftemagkat increased

density, smaller vehicles and freezing weather increase traffic casualties, but traffic fatality rates tend to be
higher in less dense Southern urban regions where residents drive larger vehicles and experience little snow
and ice, thann denser Northern cities where vehicles are smaller and travel conditions more hazardous.

Figure 7 illustrates the relationship between transit trips and traffic fatality rates for these cities in 2002 and
2012. Total fatality rates declined 21% betwed®2 and 2012, but in both time periods higHeansit-

ridership regionsrfiore than 50 annual transit trips per capitaave about half the average traffic fatality

rates as lowtransit-ridership cities (less than 20 annual trips per capi#ce Americasaverage about

1,350 annual persotrips, thisincreasefrom less than 20 to more than 50 annual transit tnippresents

only about a twepercentage point shift, yet it associated with a 50% reduction in average crash rates
(Santos, et al. 2011).

Figure 7 U.S. Traffic Deaths (Litman 2004)
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International data show a similar negative relationship between trarsitel and crash rates (Figure 8).

Figure 8 Traffic Fatalities Vs. Transit Travel (Kenworthy and Laube 2000)
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To help understand this relationship it is interesting to analyze exceptiondrémsit-ridership cities with

low traffic fatality rates, and highdransit-ridership cities with relatively high traffic fatality rates. Table 4

lists the 10 cities in teisample with the lowest traffic fatality rates. Many are large, fiighsit-ridership

cities as expected, but some smaller cities with-toansit-ridership cities, averaging fewer than 20 annual
transit trips per capita. These tend to have relatively |ger capita vehicle mileage (5,590618 annual VMT

per capita, compared with 10,036 average annual VMT for the sample overall) which helps explain their low
crash rates.

Table 4 Low Traffic Fatality Rate Urban Regions
20102012 2012Public Public

Avg. Death  Transportation | Transportation 2012 Annual VMT 2012
Rate Trips Per Capit Mode Share Per Capita Population

Boston, MA 2.3 98.0 5.92% 8,768 636,479
Lincoln, NE 2.7 8.0 0.52% 8,085 265,404
Boise City, ID 2.7 4.4 0.25% 9,481 212,303
Oxnard, CA 3.0 9.7 0.61% 8,425 201,555
Springfield, MA 3.2 18.5 1.02% 9,618 153,552
New York, NY 3.3 227.9 20.30% 5,949 8,336,697
MinneapolisSt Paul, MN 3.3 35.4 2.08% 9,035 392,880
Washington, DC 3.6 105.8 6.23% 9,002 632,323
SanFrancisco, CA 3.7 132.8 8.10% 8,692 825,863
Eugene, OR 3.8 47.8 3.67% 6,906 157,986

Averages 3.33 61 4.27% 8,280 1,056,227

Among the lowestrashrate cities, some (bold) have low transit ridership (less than 20 annual trips per
capita). These tend to be small cities with relatively low annual vehicle travel per capita.
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Among the D highest transit ridership citiesrore than ® annual trips per capitagll have relatively low

traffic fatality rates (46 average and 6.4 maximum deaths per 100,000 resideassindicated in Table 5

There are two interesting exceptions to consider. New Orleans has relatively high transit ridership (33 annual

trips per capita), very low vehicle travel rates (5,466 annbéil Ver capita), but middievel traffic safety

6tdo FLOFIEtAGASE LISNIwmnnInnn NBAARSyGaved ¢KAa Oy LI
tends to reduce vehicle travel but increases crash rates (Male 2009). This suggests that igh pub

transportation ridership and low vehicle travel caused by poverty provide less safety benefit than ridership

gains and vehicle travel reductions resulting from premium public transportation that attracts choice riders.
Another interesting exception itlanta, which has relatively high transit ridership (33.1 annual trips per

capita), high vehicle travel rates (13,531 annual VMT per capita) and relatively high traffic fatality rates (9.9
RSIFGKA& LISNI mannzZnnn NBAEARSY lspranded detelopmer®d pagternavBich Si@rd. Jt | A y S
GKFY 2FFaSG GKS Lzt A0 UNIyaLR2NIFdA2yQa GNIFFAO al ¥
improvements provide less benefit if implemented without supportive land use policies, althoudiketys

GKFG 1aftlrydlrQa KAIK GNIFFAO FlLalrtAdGe NI GS ¢2ddZ R 06S

Table 5 High Transit Ridership Urban Regions
20102012 Transit

Avg. Death 2012 Transit Mode Share 2012 Annual VMT
Rate Trips/Ca Per Capita 2012 Population

Los Angelesong Beach 6.4 55.3 3.47% 8,447 3,857,799
Portland, OR 5.0 61.7 4.09% 8,005 603,106
Seattle, WA 3.9 64.3 3.61% 9,448 634,535
Philadelphia 6.2 71.1 5.21% 7,231 1,547,607
Chicago, IL 5.0 77.1 5.29% 7,719 2,714,856
Honolulu 5.7 96.3 7.78% 6,564 345,610
Boston, MA 2.3 98.0 5.92% 8,768 636,479
Washington, DC 3.6 105.8 6.23% 9,002 632,323
San Francisco, CA 3.7 132.8 8.10% 8,692 825,863
New York, NY 3.3 227.9 20.30% 5,949 8,336,697

Averages 4.55 95 6.62% 8,101 1,886,929

Among the highetransit ridership cities (more than 50 annual trips per capita), all have low traffic fatality
rates.
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The negative relationship betwegpublic transportatioruseand trafficriskis particularly strongR =
0.7149) in larger cities, those with more than a Hmlflion residents, as indicated in Figure 9

Figure 9 Transit Travel Versus Traffic Fatalities By City Size (Traffic Safety Facts, NHTSA, 2014)
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Other studies using various methods of analysis also indicate that relatively small puisjmoitation
ridership gains are associated with proportionately larger reductions in per capita crashDathgd,et al.
2012). For example nalying 29 years ofraffic data for 100 U.S. citieStimpson, et al. (2014) found that a
10% increase in theortion of passengemiles made byublic transitis associated with 1.5% reduction in
total traffic deaths Since only about 2% of total persamiles are currently by public transportatipitis
means thata 1% increase in transit mode share is assodiatith a 2.75% decrease fiatalitiesper 100,000
residents which translates into a 5% decrease in total traffic fatalities in the 100 cities included in their
study? They conclude,

G2S F2dzyR GKFIG AyONBIlI &aSR dza§ 2fFalitéd fdri maloNdehicke réisheg | & | 4 & 2
after accounting for climate and the economic costs of driving. Therefore, reduced traffic deaths may be

counted among the benefits of mass transit use in addition to already reported benefits such as economic
developr Sy 12 NBRdzOSR (NI FFAO O2y3SaiA204p. YR f 26SNI SYA&aA

This raises an interesting research question: why are relatively modest mode shifts associated with such large
reductions in traffic risk? Even the 13 lowesashrate cities only average 4.27% transit mode share and

% Personal communications with Dlim P. Stimpson, 3 October 2014.

19



Safer Than You Think! RevisiAgdhsit Safety Narrative
Vicoria Transport Policy Institute

approximately 534 annual transit pasggrmiles per capita, compared with an overall average of 1.57%
transit mode share and 160 transit passenggles per capita for the other regions. Although, as previously
described, public transportation travel has far lower {peite traffic fatality rdes than automobile travel, a
shift of 2.70percentate points or 374 annual passengeites from automobile to transit cannot explain a
50% reduction in traffic fatalities.

One explanation is that many of the factors that tend to increase travel byguahsportation also tend to
increase traffic safetgEwing and Dumbaugh 2008arrick and Marshal011), as summarized in Table 6. For
example, active transport (walking and cycling) improvements, more compact and mixed development,
lower traffic speedsand higher fuel and parking prices all tend to encourage public transit travel and
increase traffic safety. Transit dzLJLJ2 NIl A @S LRt AOASa af SOSNI 3S¢ @OSKAOf S
shifted from automobile to public transportation, many traf§afety strategies encourage transit ridership

(for example, graduated drivers licenses and-aintink driving campaigns tend to shift some travel from
automobile to transit), and compact, mixed, transriented development tends to have low crash ratesd

to lower traffic speeds and reduced total driving. These factors help explain why relatively small increases in
public transit usage are associated with proportionately larger reductions in per capita automobile travel and
crash rates.

Table 6 Factors That Increase Public Transit Travel and Traffic Safety

Urban Design Transport System Economic
9 High quality transit (convenient, fast]

comfortable, affordable) service

9 Good walking and cycling conditiong
9 Lower traffic speeds
1 Development density and mix 1 More connected roadway network | q High fuel taxes, parking fees an
9 Reduced parking supply I Transportation demand managemel| road tolls
Several factors tend to encourage public transit travel, reduce automobile travel and increase traffic safety.
Ifimplementedi 2 3SGKSNJ 1 KSe -KSX &y O8R4 (iS2vVidy yaxdao

These factors reduce traffic accidents, in part, by reducing per capita vehicle travel. There is a strong positive
relationship between per capita vehicle travel and traffic fatality ratesjstriated in Figure 10. The 17

cities where residents drive less than 8,000 annual velniles average 6.0 traffic fatalities per 100,000
residents,nearly half the 11.1 traffic fatalities per 100,000 residents in the 16 regions where residents drive
more than 13,000 annual vehichailes on average. Residents of higlaemuatmileage cities tend to drive

more, drive at higher speeds, and have fewer ways to avoid hggle{youth, senior and impaired) driving,

as discussed later.
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Crime Risk
Transit crimes include assaults and thefts against employees and passengers, plus theft, vandalism,
trespassing and fare evasion against transit providers (DfT 2010; Martin 2011).

Transit Crime

Table5 summarizes crimes on transit properties (in vehickewd at stations, stops and paakd-

ride lots) reported to the FTBetween 2000 and 2010. During this period violent transit crimes
(murder, rape, robbery and assaults) declined, while ridership increased about 10%. Reported
trespassing and fare evasigrtidents are numerous and increased during this period, so including
these categories in analysis gives an exaggerated sense of transit risks.

Table 5  Transit Crime Reports (BTS 2013, Table 2-38)

2000 2001 2002 2003 | 2004 @ 2005 2006 ' 2010

Transit trips (billions) 9.3 9.7 9.6 9.4 9.6 9.8 10.0 10.2 10.5 10.4 10.2
Murder 12 16 0 4 1 1 2 4 9 9 14
Rape 37 37 65 25 24 23 5 1 4 3 6
Robbery 3480 3,309 1,641 1,404 1561 1,65 2,224 2,634 2,799 2,849 2,077
Assaults 50168 4,727 4,149 3,390 2,876 2,864 3,909 4,332 3,059 3,002 2,139
Theft 13,393 13,63 12,849 8,14d 7,847 6,007 6,409 7,943 8446 9,267 5,95¢
Vehicle theft 2114 1,909 2,117 1,800 1,584 1,361 1,051 1,75 1,442 1,004 1,00€
Vandalism 7314 2970 1,139 953 994 1294 1,749 1,751 1499 1,184 843
Trespassing 4,303 4,597 2,279 4,12 3,163 3224 4,503 4,919 6,409 6,296 4,863
Fare evasion 53,869 47,25 74,389 69,95(103,15¢129,590 126,094135,60 197,81 249,004 167,744

Serious crimes (murder, rape, robbery and assault) on transit properties are small in number and declining.

Only a tiny portion of total violent crimes occur in transit vehicles and stations, as indicated in
Table6. Transit passengers also face crime risk when walking or cycling to and from stops and
stations. Such trips usually occur on urban streets piéthsve surveillance l§y-passers who might
report threatsand intervene in conflicys Only when walking or cycling in isolated areas are transit
passengers likely to incur high crime risk.

Table 6 Transit Versus Total National Crime, 2010 (FBI 2012, Table 1)

| Murder Rape Robbery Assault
Transit crime 14 6 2,077 3,002
Total crime 14,722 85,593 369,089 781,844
Transit to Total CrimRatios 1/1,051 1/14,265 1/178 1/260

A tiny portion of violent crimes (murders, rapes, robberies and assaults) occur on transit properties.

Residents sometimes oppose transit services (such as new lines and stations) in their neighborhood
due tofearsthat improving lowincomepeopleQ & edsvliGncrease crime rates. Befosnd-after

studies indicate that new transit services do not generally increase total crime rates (Blum 2012;
Tay, et al. 2013). They may attract more people and business activity which may increase local
crimes, but dmes per transit passenger, total regional crime, and risks to individe&dsm

increase Billings, Lelandnd Swindell2011).
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Comparing Transit Versus Automobile Crime

Crime risk comparisons are challenging because different modes involve differeatd/psks

(Table7). For example, transit passengers face risks of assault and theft, while motorists face risks
of road rage, vehicle assault, vehicle theft and vandalism, and both face assault and theft risks
when walking to and from transit statioasd stops, or parked automobiles (AAA 2009; FBI 2012)
Most statistics only consider a subset of these risks, making comprehensive risk analysis difficult.

Table 7 Transit And Automobile Crime Categories
Transit Automobile

Passengerand employee assaults on transit properties |  Road rage andehicular assaulfintentional harmby
Passengerassaults while accessing transit stations and drivers)

stops Smash and grab assaults when vehicles are stopped
Thefts against employees, passengers and agencies Assaults walking to or in parking lots

Transit agency property vandalism Thefts of vehicles and frommehicles

Fare evasion Vehicle road and parking facility vandalism

Transit and automobile travel involve different types of crime risks.

=a =4

=A =4 =4
=a =4 -4 =4

Public transit travel has far lower property crime rates than automobile tréwe€012 there were
5,959thefts andl1,184vandalism incidents reported on transit properties (BTS 2012, Tak#},2
compared with 2,332,604 motor vehietelated thefts(638964 vehiclehefts, 406,309 accessory
thefts, and 1,287,331 noiaccessory thefts fronaehicle$, plus numerous vehicle vandalism
incidents(FBI 2012, Table 23Jhis indicates that property crimes are five hundred times more
common for motorists than trarispassengers, and accounting for exposure, public transit travel
has significantly lower crime rates per passenger trip, mile and lasundicated in Table.

Table 8 Automobiles Versus Transit Travel Theft Rates, 2010 (FBI and NHTS Data
oge O D a D - ate » a o - ate », a O - ate
Units Millions Per M trips Millions Per M Miles Millions Per M Pass-hrs
Transit 5,959 7,520 0.8 54,393 0.1 6,071 1.0
Household ehicles | 2,332,604 327,118 7.1 3,298,168 0.7 105,823 22.0

Transi travel has significantly lower crime ratper passengetrip, -mile and-hour than driving.

In addition to being more frequent, automobitgoperty crimesalso tend to be more costly. A
typicaltransit passenger theft involvestaelephone, wallet obriefcaseworth a few hundred
dollars Automobilethefts cossaverage $6,019, over six times the $987 average cost of non
automobile thefts (FBI 2012, Table 28% a resultautomobile crime costs amauch highemper
trip, mileor hour than transit trave

Vehicle theft rates tend tdecline with increasettansit travel Roberts and Block 20L3as

illustrated in Figuréo { ' y CNJ yOA & 02 Q&
significant financial savings. For example, the Nek €ity Region averages 125 annual vehicle

KA3IK @S KADithProvddNRA YS NI (S

thefts per 100,000 residents, costing about $7.50 per capita (assuming $6,019 per theft), compared
with 476 vehicle thefts per 100,000 residents in automobiliented San Bernardino County,
costing about $29 perapita.Because automobileg@expensive and dangerous, automobile
ownership and use tend timcrease overaltrime frequency and severityFor exampleStillman

(2014)describes how loweincome peoplecited for minor crimed®ecome caught in a cycle oélot

and incarceratiordue to mounting court fees: in three of the four examples cited the initial crime
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was an unpaid traffic citation (the fourth involved stealing a can of d®eg lowerincome

person who, due to mountingcourt feesandinadequatemobility options are forced to drive
unlicensed and uninsured vehicles, exposing themselves to more severe crimes and punishments.
Many of these crimes would not have occurred in more traosiénted communities because
lower-income residents are not forced drive for transportation.

Figure 6 Vehicle Thefts Versus Transit Mode Share In U.S. Cities (FBI and FTA Data)
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Crime Versus Traffic Casualties

Transit travel violentrime risks are small compared with trafficcidentsisk For example, in
2010in the U.Sthere were14,043 murdergFBl and NHTSA datapmpared with 32,788 traffic
deaths as illustrated in Figuré. Most murders(about 70%) resulted froroonflicts anong
acquaintances (WSJ 2018hly asmall portionreflect risks that couldhcrease with transit
ridership such as deatltsiringrobberies, random assaultsr inter-gang crosgire. Only 14
murders occurred on transit properties.

Figure 7 Traffic Versus Murder Deaths (BTS 2013, Table 2-38)
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Terrorism Risks

Terrorismhas become anajortransit securityconcernalthough the risk is actually sméllitman

2005 Rabkingt al. 2009. Even including events such as the 2004 Madrid rail bombing which killed
nearly two hundred people, and the 2005 London subway attack which killed about fifty people,
traffic crashes kill hundreds of times as many people as terrorism. Gighization for Economic
Cooperation and DevelopmenDECPcountries for which data were availabteaffic deaths were
approximately 390 times thaif international terrorism Vilson and Thomson 20p5

Becauserffic accident@are amuch greater riskhan terrorism total deathscanincrease if
terrorismfear causes travelers to shift fropublic transportto automobile. Such shifts do occur. In
the three months after the 11 September 2001 terrorist attacks, shifts from air to automobile
travel causedeveral hundred additional traffic fatalities (Gigerenzer 2004; Sivak and Flannagan
2004). Had these trends continued for more than a year, the additivaffic deaths would have
exceeded the terrorisattackdeaths. Similarly, there is evidence thaeth September 2005

London subway terrorist attack caused mode shifts that increased total traffic deaths (Ayton,
Murray and Hamptor2009)
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Urban Crime Rates

People often assume that crime rates increase with city size and densitthenedore with transit
traveland transitoriented developmentTreseassumptiongare partly truebut largelyinaccurate.
Simplistic analysis may lead to false conclusions concerning these factors. For example, crime
mapping (Figur®) and real estate guides suchMsichborhood Scout
(www.neighborhoodscout.coioften show more crime#n denser, mixectity centershan lower-
density suburbsimplying that urban environments increasemerisks (1000 Friends 199 but
this is not really what the data indicateeBse ,mixed urbarareas have more of just about
everythingper area (acre, hectare, squanale or-kilometer), good and bad: more people,
businesses, wealth, poverty, social services, productivity, thaggenerosity and crimeind ®me
types of crime are associated with certain land use types, such as banks antb#ary to the
impressionsnade by this type ofrime mapping, crime density does netllyreflectthe risk to
individuals the relatively high number of crimes reportéd city centesdoes not really indicate
that denserdevelopment causeresponsible people to become criminals or increstbe riska
typical person faces dfecoming a crime victirfLerner 2014

Figure 8 Crime Mapping (www.crimereports.com)
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Crimes tend to concentrate near city centers due to the concentration of people, businesses,
entertainment districts, motor vehicles, poverty and social services. This doasanothat

increased development density increases total crime or that individuals face greater risk by living or
visiting such areas.

Similarly, per capita crime rates tend to increase as a community grows in size from a village to a
town, to a city, andall types of crime increased between 1955 and 1976, as indicated in Bigure
Several factors can help explain these patterns. The positive association between community size
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and crime rates probably reflects community cohedithre quality of relationshis between
community residents)smaller community residents are more likely to know and befriend their
neighbors, or described differently, city resideteésd to experience more anonymity and
alienation

Figure 9 Violent Crime Rates By City Size (Fischer 1980)
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The growth in crime rates during this periathere probably caused by ambination of increased
mobility andurbanization(people traveled more and were less connected to their community),
youngBaby Boomers (young people tend to commit more crima$)anpoverty concentration
(many nonpoor families moved to suburbs), and gddy high blood lead levels from gasoline and
paint (Reyes 204).

However, hese patterngeflect association, not causation; thdg notindicate thattotal crimes
or crimerisk toindividualsnecessarily increase as more households located in difiest urban
violence particularlymurders (about 70%), result from conflicts between acquaintanibesrisk
of random violence to transit passengers is low

Because of the correlations between density, poverty and crintityidualhouseholdsand
neightorhoods often attempt to reduce their crime risk distanéngthemselves from higher risk
populations: householdsiovedfrom cities to suburbsand neighborhoodsliscouraged affordable
housing and public transit in order to excluldever-income householdsSuchsolutionsmay

appear successful from an individual perspectivefhiito address the root causes of crime such
as poverty and alienatigron the contrary, they may increase total crime tigkconcentrating
poverty,increasng social isolatiormeducingpassivesurveillance and increasing police response
times.
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During the last two decades, U.S. crime rateslined significantlyFigurel0). Rates declined for
virtually all types of crime in virtually all size communitlag, the declines were particularly
dramatic in the largest cities (more thanrallion residents), resulting in their rates being lower
than in mediumsize cities (250,000 tb,000,000residents).

Figure 10 Crime Rates Trends (FBI 1995-2012, Tables 16)
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As a result of these trendthe largest citiesiow havesignificantly lowercrime rates 23% lower
for violent crimes and 32% lowésr property crimes) than mediursize citiesas illustrated in
Figurell.

Overall, total violent death risks tend to decline with development densihce any increase in

urban murder risks, where it exists, is more than offset by lower traffic fatality riger§ et al.
2013).
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Figure 11 Crime Rates By Community Population Group (FBI 2012, Table 16)

Crime Rates Relative To Nationa Averages

250%

1008 o

50 82
| Violent crime AATPMPC ~ AATPMPC

Property Crime Crime rates tend to

200% - 1 increase as community

H Vehicle Thefts AATPMPC population grows,
13 peaks at 500,000

150% - AATPMPC 1,000,000 residents,

and is significantly
lower for cities with
over a million
population, which also
have the highest
transit ridership rates
(AATPMPC = Average
Annual Transit
PassengeMiles Per

under10,000 10,000 to 25,000 to 50,000 to 100,000 to 250,000 to 500,000to 1,000,000 and Caplta)
24999 45,999 99,999 249,999 495,999 999,939 over

0%

The 19952006 decline in urban crime rates probably resulted from a combinaticagofg

population (older people commit fewer crimggleclining drug abus@nproved policingnethods,

and lower blood lead levels, but these do not explaly crime ratesare lowerin large compared

with mediumsize cities, which experienced similar demographictrepds.NBES OA (A S&aQ f 2 ¢
ratescan be explained by:

1

Less concentrated poverfyas more middleand highefincome residents move into inner
neighborhoods. This can increasecurity and economic opportunity (better schools and local job
opportunities) to lowincome residents, which can help reduce poverty and crime rates.

Large city neighborhoods tend to be dense, mixed and walkable, factors associated with reduced
neighbortood scalecrime ratesdue to morepassivesurveillance and community cohesion as more
responsible (nofcriminal) people live, work, walk and travel on city streets.

Large cities tend to offer residents who arerek of criminal behavior more economipportunities
due to better access to education and employment.

Larger cities may have better policing and social seryvinekidingmore specialists and targeted
programs, and increased density reduces emergency response times.

Large cities tend to havsigher average incomes and education levels, although they also tend to
have greater income disparities, with large numbers of both +agid lowincome households.

Larger cities may have more affluence and corporate headquarters, and thereforectranity funds
and other support for social programs.

Reduced vehicle ownership tends to reduce vehielated crime, which is a major portion of total
crime.

These factors are discussed in more detail below.
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Poverty Concentration

Crime and related ptalems such as drug and alcohol abuse, and mental ilkresstrongly

correlated to povertyQrime and delinquency rates tend to be high and durable (they continue for
multiple generations) in neighborhoods with concentrated poverty, because residentddwage
positive role models and social support, inferior schools, and fewer economic opportunities
(Fraser, Oakleand Levy 2013). As a result, development policies that result in more ‘nixaache
communities are likely to reduce the social and crime fgois caused by concentrated poverty
(Basolo 2013; Levy, McDale and Bertumen 2013). Transit oriented development can be a catalyst
for such development (Reconnecting America 2009).

Community Design (Surveillance and Control)

Crime Prevention Throudinvironmental Desigf€CPTEDgpplies research concerning how
community desigriactors such as density and walkability affect crime rédeislentify crime

reduction strategiesThere is debate concerning which strategies are most effective. Some experts
emphasizedefensible spageavhich assumes that crime risk decliriieesidents gain more control

of their immediate areawhich supportdimiting public accesgrivatizzd spaces (fenced yards,
shopping malls and gated communities), street closures, sanpgdomes set back from the

street, singleuse development (separating residential and commercial activities), and automobile
travel. Others experts emphasize the importancepaksivesurveillancgalso callecyes on the

street, Jacobs 1961), which assesrthat crime risk declines as more responsible {cominal)

people live, work and walk an area, which supports maxinrig public access with well

connected streets and paths, mixed (commercial and residential) development, houses and shops
close to glewalks, and policies that encourage walking and cycling.

Until recently, most CPTED research consisted of befodafter studies of interventions high
crime area whichindicated that defensible space strategies can reduce crime (Gardiner, 1R 8)
this may simply reflect displacement of crime to other locati®®me recenstudies useanore
comprehensivanalysioof how various geographic and design factors affect crime r@aderson,
et al. 2013)

For exampleafter adjusting foisocioeconorit factors such as age, employment status and

income,Browning, et al(2010 foundthat in Columbus, Ohigper capita violent crime rates

increasel with population and commercialensityup tod KS OA G & Q& , britSboskelthdt RSy & A ( &
crimerates declinesignificantlywith increased densitywith particularly largedeclinesin the most

economically disadvantaged neighborhoodfer adjusting for socioeconomic factoGhristens

and Spee(2005 found a significant negative relationship between censuskyopulation

densityandper capita violent crimeates in Nashville, Tennessee and nearby suburban

communities.Similarly Gilderbloom, Riggs and Mearg015 found that, normalizing for other

factors, higher WalkScore ratings are associated with lower crime rates in Louisville, Kentucky
neighborhoods.

Hillier and Sahba2006) analyzedesidential burglay and robbey ratesin an economicajyl and
socially diverse London neighborhood. They found that, all else being equal, these crime rates
wereinversely related to the numbeand densityof dwellings ora street, on both through streets
andculde-sacs For example, theneanculde-sacsburglary rateis 0.105,but thosewith fewer

than 11 dwellings have higher 0209rate. Similarly, grid streetegmentswvith more than50
dwellings have a burglanate 0f0.142, but those with100 dwellinghave a much lowerate of
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0.086.The researches conclude that crime risk tends to decline on streets that have rtiooagh
traffic, andcrime are lower if commercial and residential buildings are located close together

Li and Rainwater (2000) analyzed cripatternsin Irving, Texas. They foundathcrime rates are
primarily explained by socioeconomic factors such as income, and land use factors that affect
crime opportunity. For example, burglary, rape, assault and robbery rates are concentrated in
areas with high poverty rates, residential burglaates are higher in higher income neighborhoods
where many residents are professionals who are away from home most days, and automobile
thefts are highest in major commercial centers where large malls and shops are concentrated
wherehigh concentration®f vehicles and crowds provided auto theft opportunities.

These studiesndicate that all else being equatrime rates are negativelyssociated with

developmentdensity and mixand increased pedestrian activity K S & & dzLJLJ22 NI WI yS WIF O2 6 ¢
hypothesis that more walkable and mixed development neighborhoods tend to increase public

alr¥Sie o0& LINBPJARAY3I Y2NB aSeSa 2y (mBoughi NESGé | yR
some of these effects may result frocrimesshiftedfrom one location to anothetthe results

suggest that in many situations, more surveillance and neighborhood interactions may reduce total

regional crimeates

Affordable Accessibility

Some research indicates that, all else being equmahmunities with more diverse transport
options tend to have lower per capita crime ratdsge andsarcia2005) More affordable
transport options (good walking, cycling and public transport) can reduce poeaty §nd
Johnston 2009)Hgh quality publidransitincreasegabor participation(CTS 201®anchez, Shen
and Pen@004), even in automobileriented cities ¥i2006) International experience also
indicates that transit service improvements can reduce crime risks. For example, crime rates
declina after Bus Rapid Transit (BRT) service was establistatota, Columbial¢séand Garcia
2005;Hidalgg et al. 2013).

Summary

Thisanalysisuggests thapublictransit travelusuallyhas low crime risk due tpassive

surveillance by employees, fellow passengers angdssers, angro-transit policiescan help

reduce overall crime.réinsitpassengerface the greatest crime risk whevalking or waitingin

isolated areas (Kenne®p08), althougheven these risks are noecessarilgreater than those

faced by motorists walking to and from parked vehicles. Transit agencies can thdae&sks by
implementing crime prevention programs and security systems (patrols, cameras and emergency
alarms), and individuglassenges can increasegheir personakecurity by carrying a mobile

telephone and avoiding risky situatioriso(ikaitouSideris 2009)Table9 summarizes ways that

transit improvementsan increase security.
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Table 9 How Transit and Transit-Oriented Development Can Reduce Crime

Crime Risk Factor Transit and Transit-Oriented Development Impacts

Reduced pverty concentratiorand | More mixed development can reduce poverty concentration and increase
increased economic opportunity economic opportunitiedor at-risk residents, particularlgon-drivers.

Passivesurveillanceand community | More businesses, residents abg-passers providsurveillance and help

cohesion build local social networks (neighbors who know and care about each othe
Policing €eficiency and response Compact development allows more specialized policing and faster respon;
times times.

Increased ridership makes transit policing more efficient (lower costs per
Transit security passenger) and builds public support, leading to exieahprograms.

Reduced vehicle ownership reduces vehicle crimes (vehicle assaults, theff
Motor vehicle ownership and vandalism), which are more common and costly than transit crimes.

Improving transportation options and transitiented development (TQ@Ran reduce crime risk in
several ways. These tend to reduce total per capita crime rates rather than simply shifting where
crimes occur.

Figure 2illustrates how transit improvements can contribute to a positive security cycle

Figure 12 The Positive Security Cycle
Increased More responsible
perception of urban residents,
safety and social pedestrians and CommunltleSend to
acceptability of public transit users
urban living become safer as more non
criminals walk, bike and
use public transit, and
development is more
compact and mixed,
_ creating a positive
Reduced crime / Improved urban
increased safety services, including feedback CyCle.
better urban
transport
Improved

economic
opportunity for at-
risk residents

31



Safer Than You Think! Revisifigahsit Safety Narrative
Vicbria Transport Policy Institute

Crash Costs Compared With Other Transportation Costs

Various studies haveonetized(measure in monetary value) transport costs, including crash costs
(Blincoe, et al, 2014; Litman 2009). Crashes are one of the largest categories of societal costs
associated with motor vehicle use. Total annual U.S. vetiiakh costs are estimated to exceed
$500 billion, about five times greater than traffic congestion or vehicle air pollution costs, as
illustrated in Figure 3.

Figure 13 Costs of Motor Vehicle Use in the U.S. (Litman 2009)
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This figure illustrates thesimated magnitude of various transportation costs. Crash costerage
of the largest categdes greater than congestion or pollution costs.

This has importantmplications. It suggests thitis important to consider safety impacts when
evaluatingpolicy or planningptions For examplewhen comparing potentiaraffic congestion
reduction strategies, a roadway expansion theduces congestion costs by 10% but increases
crash costs by 2%due to higher traffic speedsr induced vehicle travels apoor investment
congestioncost savingare offset by increased crash caghis contrasta transit improvement that
reducescongestioncosts by 5% but also reduces crash costs by 2#rth more overall when
congestion and crash cost reductions are teth Current planningyenerallygives little
consideration taoverallsafety impactswhichtends toundervalue transit improvements and
transit-oriented development, andvervalue roadwayexpansionghat increase vehicle traffic and
sprawl

This issue is ngtist atheoreticalissue People are willing to pasignificantpremiunsto drive

safer vehiclsandlive in safer communigs. The analysis in this report indicates that transit travel
and transitoriented development tend to providirge safety and securithenefits Our challenge
is to communicate these benefits to individuals and decisi@kers.
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Risk Perception and Communication
Despite its overall safety and security, many people consider public transit dangerous, and so are
reluctant to use it or support its expansion in their communkgitell,Mathur and Mendoza2008;
Kennedy2008. Several factors may contribute to this exaggerated f€aansit travel often requires
passengers to be confined with strangers in sometimes croveaelduncomfortable vehicles and
stations,and dthough most passengers are responsible, considerate and clean, a small poatjone
anti-social, rude and dirtfRingerud2014) These conditions can cause feelings of powerlessness,
discomfort and insecurityDisproportionate media coverage can also stimulate transit fear. Because
transit accidents and assaults are infrequent, they tend to receive significant media co(diatje
2011). A fataltransit crash or transit terrorist attack often produseational and international media
coverage, while fatedutomobilecrashes are so common they are usually only reported locally.

Conventional traffic safety programs often emphadfee overall safety of automobile travel, since most

crashes involve special risks such as impaired driving, young drivers and hazardous road conditions (ITE

2007). From this perspective, it is inefficient and unfair to increase safety by reducing totdéveavel

0SOldzasS GKI @

GLIdzy A3 KSaé |

tt

Y22

NR & da

T2NJ NA AL &

acknowledge the relative safety of transit travel or promote transit as a traffic safety strategy. A new
traffic safety paradigm recognizes thalt vehicle travel incurs risk, that higdnd lowrisk driving are
complements (increasing total vehicle travel usually increases hiigiedriving), and that vehicle travel
reduction strategies can increase safety (FHWA 2010; Litman and Fitzroy R@h2jt agency safety
and security messages, such as those illustrated in Figyterid to emphasize dangers, including
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Figure 14 Most Transit Safety & Security Messages EmphaS|ze Risks, Not Safety
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messages that emphasize the overall safety and security of public transit travel.

For this study | reviewed the safety and security messages of twenty representative transit agency
websites, as summarized in Tathl@ Most describe various risks and safety programs, and some
offer safety advice. Although some include information abaul transit economic and
environmental benefits, only one (Utah) mentions the overall safety of transit travel, and none
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Tablel0 Summary of
Agency, City, Website \

ChampaigrlUrbana Mass Transit District,
ChampaigrlUrbana, ILWww.cumtd.con)

Vicbria Transport Policy Institute

Transit Agency Websitesd Safety

Safety and Security Messages \
{ SOdzNR G & ¢ o

a{l FSie L3S RSaONRoSa |

and safety.

Iy R

Chattanooga Area Regional Transportation
Authority, Chattanooga, TNvivw.cartabus.org

No mention of safety or security.

Chicago Transit Authiwww.transitchicago.com

LyOfdzRSa | a{lFFSd& IyR {SOdNR{(G&¢ LJ IS

Greater New Haven Transit District, New Have
CT www.gnhtd.org

Emphasizes that operators receive special safety traimifogother discussion of safety ¢
security.

Intercity Transit, Olympia, WA
(www.intercitytransit.con)

Lists various benefits of public transit, but not traffic safety. Has no specific safety or
security mesages

Long Beach Transit, Q#ww.lbtransit.con) a{FF¥Sdie& FyR {SOdNRGe&¢ LI IS RSaEONARO6Sa |
Maryland Transit Administration, Baltimore dac! t2fA0S C2NDS¢ LI IS RSEONNOSE Lkt
(www.mta.maryland.goy alylF3sSySyidé LI IS RSAONRO6SaE az2vyS8S &k ¥Si
Massachusetts Bay Transportation Authority, [ a {  FSdé&¢ LI 35S RS&A&ONARo6Sa sl ea G2 AyONB|
Boston, MA ww.mbta.con) t2f A0S¢ LI 385 RSAONAOGSE &ASOdaNR G LINE I NJ
Metro Transit, Minneapolis, MN LyOt dzRSa a{l¥Side IyR {SOdaNRGe¢ LI IS 4|
(www.metrotranst.org) offers safety tips.

GCENFyaAld . SySTAaGaég LI 3IS YSUAABYFAOEEEKI
METRO, Oklahoma City, @®vfv.gometro.org | { SOdzNA G &¢ LJ IS LINP@ARSAE al ¥Sde yR as|
Metropolitan Atlanta Rapid Transit Audtity, af{lFSGe 2y atwe!é LI 3AS FRTENEaawesiea 2|
Atlanta, GAWww.itsmarta.com) RSAaONRO6SAa (KS | 3Sydeqa LRfAOAYy3d aSNIDA|
Metropolitan Transit Authority of Harris Countyf ¢ {  ¥Sd& |y R { SOdzNR (& ¢ LI & sarety anddduins State
Houston, TXvgww.ridemetro.org thata Ly G2RIFIeQa ¢g2NIRX LINRPGSOGlAYy3a 2ySQa

Metropolitan Transportation Authority, New
York, NYHttp://new.mta.info)

G/ dza G 2 YS NI offers Sfétptipsalallc ISt 2t A 0S¢ LI 38 RS
Gt SNF2NXEFyYyOS LyRAOFG2NEE LI IS NBLRNI A

Miami-Dade Transit, Miami, FL

(www.miamidade.goy

Gt FAaSy3ISNI { F FSG kA LA dE S LANENAAYRESAAG &1 FUS
passengers to report suspicious and illegal activity.

Pierce Transit, WAvww.piercetransit.ory

af{lFF¥Side IyR {SOdNAGe¢ LI 3AS SYLKIaATl Sa

Souheastern Pennsylvania Transportation
Authority, Philadelphiavfww.septa.org

)
a{lFFSie I yR { SOdzNX-ikréodism pibgials, &eyctibkd paligiig S a
activities, and offers various safety and security tips.

Suburban Mobility Authority for Regional
Transportation, Detroit, Miviww.smartbus.org

Toronto Transit Commission, Toronto, ON

(www.itsmarta.con)

TransLink, Vancouver, B@xw.translink.ca

Utah Transit Authority, Salt Lake City, UT
(www.rideuta.con)

a{+-¥SGe IYyR {SOdNRGe¢ LI IS LINPOARSE o
GNIAyAy3 yR GKS a&taitsSyQa t2g | OOARSY)|
af{l FSGeé& | yR offerSiffozhgkian and guidhnge®n public transit safety and
security.

cx{dzauI}\)roAt Géé¢ LI 3IS KAIKEAIKGEA Syoda
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Transit agencies websites seldom proypdsitive information about public transit safety benefits.
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Incorporating Public Transportation Into Traffic Safety Programs
This section investigates how current traffic safety programs treat transit safety impacts, and identifies ways
that they can beter incorporate pretransit policies as traffic safety strategies.

Program

Consideration of Transit

National Highway Traffic Safety Administration (www.nhtsa.gov)

The NHTSA is the lead U.S. traffic safety agenhsypportssafetyresearch
andvariousprograms, and is muHinodal to the degree thatheseprograms
include pedestrian, bicycle and school bus safaty/previously mentioned,
its annualTraffic Safety Facend various fact sheets tend to report chas
statistics using distaneleased rather than per capita units, which ignore th
safety benefits of vehiclravektreduction strategies.

The NHTSA reporGountermeasures That Worttescribes and evaluates
varioustraffic safety strategies but includes mformation on public transit
improvements transportation demand management (TDM), smart growth
strategies

This emphasis on targeted programs may seem justified because the NH
is ahighwaysafetyorganization with a mandate to increase driving safety,
reducing driving may seem inappropriate. However, because some of its
strategies involve discouragimigherriskdriving, it should recognize that
improvingtravel optionshelps achievethese objectivesOrganizations such
as APTA and the Federal Transit Administratinight partner with NHTSA to
research and promotero-transit policies that increase traffic safety

Toward Zero Deaths: A National Strateg

on Highway Safety (www.towardzerodeaths.orq)

[ Toward Zero Deaths

TOWARD
ZERO DEATHS:

Toward Zero Deathis acoalition ofgovernment agencies and private
organizations to promote traffic safety.dtipportsvarious types of safety
strategieg(safer drivers and passengers; safer vulnerable users; safer
vehicles; safer infrastructure; enhanced emergency medical services;
improved safety management) biricludesno mention d transit, TDMor
smart growthstrategies

As with NHTSA, this programalso mandated to reduce highway crashes
its focus on targeted risk reduction strategies is understandable, but it ma
be amenable tsome transit,TDMandsmart growthstrategies if the
2NBFYATFdGA2yQa fSFRSNE I NSttiehehra S
effective safety strategies that complement their current efforts

The Injury Research Foundation (www.ti

rf.ca)

TheTraffic Injury Research Foundatigra Canadian neprofit with public
and private members thadevelopdtraffic safety information and programs.
It has sponsored studies and programs targeting youth, seniors, impaired
distracted driving, but none that support transit, TDM or smadveth.

It may be amenable to new approaches if presented with credible eviden

of their effectiveness, and acceptance by other traffic safety organization
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Safer Than You Think! RevisiAgdhsit Safety Narrative

Vicbria Transport Policy Institute

Mothers Against Drunk Driving (www.madd.orq)

MothersAgainst Drunk Drivingdvocates policies and programs to stop
drunk driving. It currently emphasizes three strategies: hiigibility law
enforcement require ignition interlock deviceand develogechnology to
determine automatically whether or nat driver exceeds thdegalblood
alcohollimit.! f § K2dz3K Ad Of I AYa0OKMKERZ & K§
LINE JARSE y2 Ftylfeara 2F (KSasS ai
WARS tNRINIYaAE gKAOK SyO2dzN) 3Sa
including public transportation, but provides no support for transit.

This organization may be amenable to credible evidence that transit
strategies can reduce drunk driving risks.

AASHTO Highway Safety Manual (www.highwaysafetymanual.orq)

The HSMs intended toprovide bestavailableinformation and tools to
facilitate roadway planning, design, operations, and maintenance decisio
based on precise considerah of their safety consequence3he Manual is
primarily concerned with highway design and operations; it includes no
transit, TDM or smart growth strategies.

Because it is intended for highway planning it may be necessary to
demonstrate ways that trariscan help reduce highway crash risk.

Global Road Safety Partnership (www.grsproadsafety.orq)

The GRSP is an international partnership of private companies, governm
agencies and research organizations working to improve road safety in
developing countries. Most of its documents emphasize targeted safety
programs, such as motorcycle helmegtcourayementand improved traffic
law enforcementput some such as th&Vorld Report on Road Traffic Injury
PreventiofWHO 2004) recommendiemand managemerdafety strateges
TheirDrinking And Driving: A Road Safety Manual For Dedidakers And
Practitoneso6 D{t HnAnAnTU0 NBO2YYSyRa (KI{x
I 00SaaAroftsS YR F@LAftrotS G2 RSGS

Road Safety Foundation (www.roadwaysafety.org)

TheRoadwaySafety Foundatiofwww.roadwaysafety.orjis a norprofit
organization created by automobile and allied industries to coordinate
highway safety activities. It receives support from the Federal Highway
Administrdion to promote traffic safety programs, including distribution of
their, Roadway Safety Guides Primer for Community Leadeiiis Guide
describes various roadway engineering strategies and traffic safety progt
which can increase traffic safety, batludes no mention afransit, TDM or
smart growth strategies
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