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EXECUTIVE SUMMARY
PRIORITIZING NON-MOTORIZED INFRASTRUCTURE IN SAN FRANCISCO

This research pinpoints locations in San Francisco
with demographic and environmental characteristics
that are particularly well suited to active travel, but
which lack basic infrastructure or facilities.

As communities across the nation, including San
Francisco, confront the challenging, inter-related
issues of climate change, traffic congestion, and
obesity, many are adopting policies to increase
utility walking and cycling rates.! Non-motorized
transport (NMT) affords many advantages over
other means of transportation: virtually no
carbon or greenhouse gasses are emitted from
bike or walk trips; capacity and efficiency of
existing roads are improved because pedestrians
and cyclists require less space than motorists;
active travel provides a source of physical
activity, improving the public health of residents
and preventing chronic disease; and pedestrian
and cycling infrastructure improvements are
relatively inexpensive and quick to implement,
and require less maintenance compared to other
modes.? Due to these many benefits, over 650
government agencies have adopted Complete
Streets policies, which seek to balance the needs
of pedestrians, cyclists, and transit users with
those of drivers so as to improve the well-being
of the entire community.?

In order to maximize the impact of available
funding, government agencies and officials must
prioritize NMT improvements; their short- and
long-term economic advantages (easier and
cheaper to build and maintain, traffic congestion
amelioration, lower community health-care costs,
lower environmental harm and thus less future
remediation, etc.) are too many to ignore. To
optimize use of limited funds and the efficacy of
new improvements, these new NMT investments
must be targeted—sited in areas with populations
and physical characteristics that are particularly
conducive to utility walking or cycling.

This approach to targeting new improvements
is relevant beyond San Francisco; it allows
communities to answer the following questions:

¢ Which locations have the greatest number
of people who are likely to walk or bike?

e Where are the most conducive
environments for walking and cycling?

¢ What underserved locations should be
prioritized for immediate infrastructure
improvements because they have
populations or built environment
characteristics that are associated with
higher levels of walking and/or cycling?

Three methods were applied to identify places
in San Francisco that are conducive to non-
motorized travel. First, a literature review
was prepared that assessed demographic and
built environment correlates to utility walking
and cycling. Next, a modified version of the
Pedestrian and Bicycling Survey that measured
travel patterns and gathered demographic
information was mailed to San Francisco
residents. Binary logistic regression analysis
of responses estimated which populations
correlated to increased rates of utility walking or
biking. Using GIS, an iterative mapping analysis
identified the locations across the city best
suited to non-motorized transport.

http://www.
smartgrowthamerica.org/documents/cs/cs-brochure-features.pdf.

http://www.smartgrowthamerica.org/complete-
streets

xiii


http://www.smartgrowthamerica.org/documents/cs/cs-brochure-features.pdf
http://www.smartgrowthamerica.org/documents/cs/cs-brochure-features.pdf
http://www.smartgrowthamerica.org/complete-streets
http://www.smartgrowthamerica.org/complete-streets

EXEC. SUMMARY

EXISTING CONDITIONS

In every city, local urban form and geographic
features impact travel patterns. San Francisco’s
natural features, and the existing City policies that
promote active travel, both serve to elucidate
the context in which (and the foundations upon
which) this study was completed. To begin with,
the city’s unique topography, extraordinary
geography and temperate climate can be both a
boon and a bane for utility walking and cycling;
steep inclines are a major deterrent, as are gaps
in the bike network, but the climate is generally
favorable. Findings from recent assessments of
existing pedestrian and cycling infrastructure
are shown to reveal an urgent need for new
improvements. A series of existing City policies
are supported by this research, including:
Vision Zero and WalkFirst policies and projects,
and City goals regarding increasing bicycle and
pedestrian mode share, improving bike network
connectivity, and prioritizing active-travel
improvement projects.

Xiv

LITERATURE REVIEW: KEY FINDINGS

A literature review was prepared for this
study to determine which demographic and
environmental characteristics positively
influence non-motorized travel behavior, and the
results informed the mapping analysis.

DEMOGRAPHIC CORRELATES FROM THE
LITERATURE REVIEW

The literature review identified certain types of
people as most likely to walk or bike for utility.
The research suggests that people earning a low
income and regular public transit users are more
likely to walk for transport. Those with a high
level of education are associated with biking for
utility, as are males, students, and households
without children. The attributes of young age,
white race, and limited access to a motor vehicle
correlate to increased levels of both modes.

Environmental Correlates from the Literature Review

Environmental conditions also play an important
role in the decision to walk or bike, according
to the literature review. The presence of bike
infrastructure and bike facilities (such as parking,
showers, and lockers) has a strong effect on
the propensity to bike for utility. Increased
residential density is associated with greater
odds of walking for transport. The literature
review also found considerable support that
population density and a land-use mix are
related to increased rates of both walking and
biking, while residential density is a predictor for
utility walking. Steep slopes are an impediment
to both modes, especially cycling.

Findings for street connectivity, the presence
of pedestrian infrastructure, and proximity to
public transit were ambiguous, and thus were
omitted from the mapping analysis. All other
environmental correlates were mapped.



PABS ANALYSIS: KEY FINDINGS

The Pedestrian and Bicycling Survey (PABS)
was implemented to see if these relationships
would prove true in San Francisco. By directly
evaluating the population of interest, this
research examines potential departures from the
literature review due to unique characteristics
of the city. Findings from the literature review
and binary logistic regression analysis of the
PABS data identified the relevant demographic
variables that were then mapped across the city.

PABS KEY FINDINGS: UTILITY WALKING

Almost all residents in the sample (96 percent)
had walked for utility in the past week. Few
people walked for their entire commute to
work or school, yet most respondents walked
to transit and walks to other destinations were
common. Discovering that most residents walk
for utility is an important finding that provides
support for additional pedestrian infrastructure
throughout the city.

Only 47 percent of San Franciscans who are
employed or students walked for their entire
commute to work or school in a typical week. Of
those residents who regularly commuted solely on
foot, 30 percent did so at least five days a week.
These findings demonstrate an opportunity to
increase the walk mode share of commute trips.

The most surprising result was in the gender
variable correlation; though gender was not
identified by the literature review as a correlate
to utility walking, the PABS found that females
are approximately twice (1.96 times) as likely
as males to walk to work or school in a typical
week. Policies that target females may be an
effective means for increasing pedestrian mode
share of commute trips.

PABS KEY FINDINGS: UTILITY BIKING

A small percentage of San Franciscans biked for
utility. Just 18 percent of residents had cycled
for transport in the past week. A total of 11
percent of residents rode to work or school,
while 6 percent cycled to transit and 13 percent
biked to other destinations. In a typical week,
only 13 percent of the sample commuted to
work or school via bike.

One correlate from the literature review was
confirmed: young age was associated with
increased utility biking. Young adults were 3.8
times more likely than seniors to bike for transport.
Middle aged adults were 3.3 times more apt to bike
for utility than their senior counterparts.

Xv



EXEC. SUMMARY

MAPPING ANALYSIS

OVERVIEW AND METHODS

Mapping analysis identified locations across the
city that have many predictors of non-motorized
transport. This information will help city officials
target improvements in places where they are
likely to be well used because they comprise
populations and physical characteristics that are
particularly receptive to utility walking or biking.

For each mode (walking and biking), demographic
maps were created out of data from the 2010
Census and from the 2008-2012 American
Community Survey five-year estimates. Each
demographic correlate (for walking, correlates
were young age, low income, and regular public
transit use; for biking, male gender, educational
attainment, young age, and absence of children
in household) is mapped by quartile at the level of
block group, and each quartile is assigned a score
of one to four, four being the densest group of
people who are apt to walk (or bike) for transport.

Physical environmental correlates (population
density, residential density, land use mix, and
percentage slope) are also mapped throughout
the city for each mode (using various data from
the above sources and the SFMTA) and scored
from one to four.

xvi

Then, again for each mode, three composite
suitability maps (prepared using the Spatial Analyst
extension of ArcGIS) combine this information. One
weighted overlay unites all demographic variables,
another merges all physical characteristics, and the
final map for each mode integrates all correlates to
utility walking (or biking).

KEY FINDINGS: UTILITY WALKING

The most suitable locations for pedestrian
infrastructure are concentrated in northeast
San Francisco and the Mission (see Figure
21). A total of 18 neighborhoods have ideal
conditions for utility walking. All but five of
these neighborhoods have more than 100 acres
that are particularly conducive to walking.

A few neighborhoods contain large areas with
very favorable conditions including the Mission
(656 acres), Western Addition (562 acres),
and Downtown Civic Center (319 acres). In
addition, the Nob Hill, South of Market, and
Haight Ashbury areas each contain more than
200 acres well suited to utility walking. Finally,
over 75 percent of the Nob Hill, Chinatown, and
Downtown Civic Center neighborhoods are well
suited for pedestrians.

KEY FINDINGS: UTILITY BIKING

In 27 out of 37 neighborhoods, at least some
portion of the area has optimal conditions
for utility biking. Receptive areas for cycling
infrastructure are predominately located in
northern San Francisco and the Mission (see
Figure 30). Southern San Francisco is largely
unsuitable for biking, with a few small exceptions.

A few sizeable areas were discovered that are
very conducive to utility biking. The Mission and
Western Addition have the greatest amount of
land that is well suited for biking, at 729 and 647
acres respectively. Four more neighborhoods
include over 200 acres of land with very favorable
conditions: South of Market, Downtown Civic
Center, Haight Ashbury and the Inner Richmond.
Several others contain more than 100 acres of land
that is conducive to utility biking. Smaller areas
are concentrated in a few places: along parts of
Mission Street in Excelsior and northern Bernal
heights; along Columbus north of Broadway Street;
in the Inner Sunset, adjacent to Golden Gate park;
and in South of Market east of 2nd Street.



RECOMMENDATIONS FOR SPECIFIC
IMPROVEMENTS

Over the next five years, the City has allocated
$17 million in funding available for capital
improvements to increase walk mode share and
reduce pedestrian injuries. Another $55 million
has been budgeted for bicycle improvements
over the next two years. To assess the value
of a particular project, city officials must gauge
how each intervention will impact levels of non-
motorized transport. The findings of this study
provide an additional metric for prioritizing
improvements that this research predicts
will increase walking and cycling rates most
effectively. Policies that target infrastructure in
underserved areas with receptive populations
and environments for utility walking and biking
are essential for maximizing the impact of
available funding and meeting the City’s active-
travel mode-share goals.

POLICIES AND IMPROVEMENTS:
UTILITY WALKING

To determine which pedestrian improvements
should be prioritized for immediate construction,
capital projects listed in various policy
documents are compared to the utility-walking
suitability assessment map (see Figure 21).

First, pedestrian high-injury streets identified by
the San Francisco Department of Public Health
are overlaid onto the suitability assessment
map.* Next, walk improvements listed in the
Vision Zero: Capital Project Implementation in
Support of Vision Zero are evaluated to ascertain
which are located in receptive areas for walking.®
Finally, pedestrian projects from the Draft SFMTA
Capital Improvement Program for Fiscal year
2015 - Fiscal Year 2019 that occur on streets with
very favorable conditions for increasing utility
walking rates are presented.®

Priority Pedestrian High-injury Streets

Figure 31 illustrates which pedestrian high-injury
corridors should be prioritized for immediate
infrastructure improvements because they are
surrounded by populations or built environment
characteristics associated with higher levels
of utility walking. The majority of dangerous
streets are concentrated near Downtown Civic
Center and southern Nob Hill. Underserved
corridors north of Market Street and east of
Franklin Street are some of the most ideal
and necessary places for new pedestrian
improvements. Almost all high-injury streets
in the Mission should be given precedence for
funding, except for 16th Street east of South Van
Ness Avenue. Other roads prone to pedestrian

accidents and fatalities that should be improved
in the near term are: Webster Street; Divisadero
Street; Masonic Avenue south of Turk Street;
Market Street west of 5th Street; and Mission
and Howard streets from 5th to 11th.

Other Areas Receptive to Utility Walking

This research also identifies places that are not
pedestrian high-injury streets, but which have
ideal conditions for increasing walk mode-share
(see Figure 31). These areas are: Haight Ashbury
along the Panhandle, Western Addition south of
Eddy Street, the Inner Sunset along Golden Gate
Park, and along Van Ness Avenue in Russian Hill
and the Marina.

http://ow.ly/
FwaKi

http://ow.ly/F7iMt

http://ow.ly/Fw3dS

http://ow.ly/Fw3FT.
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EXEC. SUMMARY

Priority Vision Zero Pedestrian Projects

Vision Zero: Capital Project Implementation
in Support of Vision Zero identifies 40 projects
totaling over $20 million, many of which are
intended to help reduce pedestrian injuries
and deaths.” Eight of these projects are already
completed, and SFMTA has committed to
implementing another 24 Vision Zero projects
by 2024.% Pedestrian improvements in support
of Vision Zero that are expected per the findings
of this research to most effectively increase
walking rates are catalogued below by Vision
Zero project ID number (Table 1).

Priority Pedestrian Projects from SFMTA's Capital
Improvement Program (CIP)

The Draft SFMTA Capital Improvement Program
for Fiscal year 2015 - Fiscal Year 2019 includes
40 pedestrian projects totaling over $67 million
which are expected to improve: congestion,
street design, and the safety of people walking.®
For some projects listed in this document,
specific locations are not provided. Pedestrian
improvements proposed in areas that are best
suited to utility walking are catalogued below by
CIP number (Table 2).

http://ow.ly/Fw3dS

http://ow.ly/Fw3FT.

XViii

Table 1. Vision Zero pedestrian improvements in areas best suited to utility walking

ID# Project

2 Ellis Street/Eddy Street, from Leavenworth to Mason streets
4 Golden Gate Avenue, from Polk to Jones streets

5a Howard Street Near-Term A

7 Polk Street, from McAllister to Union streets

10b Webster Street, from Fulton to Sutter

10c Webster Street, from Fulton to Sutter streets

16 Irving Street, from Arguello Boulevard to 9th Avenue

19 Mission Street, from 18th to 23rd streets

21 Sutter Street, at Mason, Taylor, and Leavenworth streets

24 Columbus Avenue, Broadway to Union Street

28 Geary Blvd./Leavenworth Street and Eddy Street/Mason Street
33 6th Street at Minna Street

37 Persia Triangle improvements

38 Valencia Street/Duboce Avenue

http://ow.ly/Fw3dS

Table 2. CIP pedestrian improvement projects in areas best suited to utility walking

CIP# Project

PE0109 Columbus Avenue pedestrian improvements

PEO117 Turk Street at Webster Street pedestrian improvements

PE0122 Pedestrian Safety spot improvements within a block radius of Octavia Street
PEO157 Market and Octavia streets intersection improvement project

PEO158 Oak and Octavia streets intersection improvement project

http://ow.ly/Fw3FT.
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POLICIES AND IMPROVEMENTS:
UTILITY BIKING

To establish which bike improvements should be
given precedence for near-term funding, capital
projects listed in several policy documents are
evaluated using the biking suitability assessment
map (see Figure 30).

First, cyclist high-injury streets presented
in the SFMTA Livable Streets Report to the
San Francisco Bicycle Advisory Committee in
March 2014 are superimposed onto the biking
suitability assessment map.® Next, bike projects
enumerated in the Vision Zero: Capital Project
Implementation in Support of Vision Zero are
examined to identify those in areas conducive to
utility biking.!! In addition, bike improvements
proposed in the Draft SFMTA Capital Improvement
Program for Fiscal year 2015 - Fiscal Year 2019
that are found to be surrounded by favorable
conditions for increasing biking rates are specified,
as are other well-suited areas.*

Priority Cyclist High-injury Streets

Cyclist high-injury corridors that should be
prioritized for immediate infrastructure
improvements are shown in Figure 32. These
underserved streets are clustered in northeastern
San Francisco and the Mission. Downtown Civic
Center between Eddy and McAllister streets is
unsafe for cyclists, though it is surrounded by
populations and environmental conditions which
are associated with higher levels of cycling; this
situation deserves remediation. Polk Street
south of Union also has a high rate of severe
injuries and fatalities to cyclists in an area that
is notably receptive to biking. Additional streets
that are dangerous for cyclists and that should be
improved in the near-term are located in: Haight
Ashbury; southern Western Addition; in the
Mission, except in the northeast quadrant; and a
few places in South of Market.

http://ow.ly/F7iMt

http://ow.ly/Fw3FT.

http://ow.ly/Fw3dS
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Priority Vision Zero Bicycle Improvements Table 3. Vision Zero bicycle improvements in areas best suited to utility biking

A few projects listed in Vision Zero: Capital

Project Implementation in Support of Vision ID# Project
Zero are along bicycle high-injury corridors (see 4 Golden Gate Avenue, from Polk to Jones streets
Figures 9 and 32), making them prime targets for
H8 1)3’ & prir g 5a Howard Street Near-Term A
improvements.?* Improvements in support of
Vision Zero that are expected to most effectively 7 Polk Street, from McAllister to Union streets
increase utility biking rates are catalogued below

S y DIKINg 8 10a Webster Street, from Fulton to Sutter streets
by Vision Zero project ID number (Table 3).

18 Market Street, from Gough to 12th streets
13. San Francisco Departent of Public Works and San Francisco 30 King Street bike improvements

Municipal Transportation Agency, “Vision Zero: Capital Project
Implementation in Support of Vision Zero,” October 14, 2014, 3-7, Source: San Francisco Departent of Public Works and San Francisco Municipal Transportation Agency, “Vision Zero: Capital Project Implementation in
accessed November 7, 2014, http://ow.ly/Fw3dS. Support of Vision Zero,” October 14, 2014, 3-7, accessed November 7, 2014, http://ow.ly/Fw3dS.
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Priority Bicycle Projects from SFMTA’s Capital
Improvement Program (CIP)

The Draft SFMTA Capital Improvement Program
for Fiscal year 2015 - Fiscal Year 2019 includes
49 bicycle-related projects, totaling over $119
million, that aim to create new bicycle facilities
and improve cyclist safety.’* Many projects
itemized in that document do not provide exact
locations. Bicycle improvements proposed
in areas that are receptive to utility biking are
catalogued below by CIP number (Table 4).

Other Receptive Areas for Utility Biking

The June 2013 SFMTA Bicycle Strategy Update
Needs Assessment identified strategic gap-
closures needed to improve the fragmented
bicycle network (see Figure 8).1> Post and Sutter
streets are strategic network gap-closures that
are located in places with favorable conditions
for increasing bike rates. Additional existing bike
routes in areas where improvements are expected
to have the largest possible effect are: Columbus
Avenue, Taylor Street, California Street, Broadway
east of Polk Street, and Webster Street south of
Fulton Avenue (see Figure 33).

http://ow.ly/Fw3FT.

http://ow.ly/F7gud

Table 4. CIP bicycle projects in areas best suited to utility biking

CIP# Project

BI0101 2nd Street bike lanes

B10102 5th Street bike lanes

B10103 7th Street streetscape

BI0118 California Pacific Medical Center--26th Street and Cesar Chavez Street corridor evaluation
Bl0121 Folsom and Essex streets pilot project

BI0127 Polk Street improvement project

Bl0136 Western Addition - downtown bikeway connector

BI0137 Wiggle - neighborhood green corridor

Bl0138 Market and Octavia streets - bicycle spot improvements and network upgrades
BI0154 Folsom Street streetscape

BIO155 Masonic Avenue streetscape

http://ow.ly/Fw3FT.
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INTRODUCTION

PRIORITIZING NON-MOTORIZED INFRASTRUCTURE IN SAN FRANCISCO

1.1 EFFORTS TO INCREASE BIKING
AND WALKING RATES

As communities across the nation, including San
Francisco, confront the challenging, inter-related
issues of climate change, traffic congestion, and
obesity, many are adopting policies to increase
utility walking and cycling rates.’®* Non-motorized
transport (NMT) affords many advantages over
other means of transportation: virtually no
carbon or greenhouse gasses are emitted from
bike or walk trips; capacity and efficiency of
existing roads are improved because pedestrians
and cyclists require less space than motorists;
active travel provides a source of physical activity,
improving the public health of residents and
preventing chronic disease; and pedestrian
and cycling infrastructure improvements are
relatively inexpensive and quick to implement,
and require less maintenance compared to
other modes.'” Due to these many benefits,
over 650 government agencies have adopted
Complete Streets policies, which seek to balance
the needs of pedestrians, cyclists, and transit
users with those of drivers so as to improve
the well-being of the entire community.!®

In order to maximize the impact of available
funding, government agencies and officials must

prioritize NMT improvements; their short- and
long-term economic advantages (easier and
cheaper to build and maintain, traffic congestion
amelioration, lower community health-care costs,
lower environmental harm and thus less future
remediation, etc.) are too many to ignore. To
optimize use of limited funds and the efficacy of
new improvements, these new NMT investments
must be targeted—sited in areas with populations
and physical characteristics that are particularly
conducive to utility walking or cycling.

This research pinpoints locations in San Francisco
with populations and built-environment
characteristics that are particularly suited to
active travel, but which lack basic infrastructure or
facilities. The work presented uses the Pedestrian
and Bicycling Survey (PABS) and the thorough
review of relevant literature to identify and
assess various correlates to utility walking and
cycling; these data are plotted to maps presented
herein.® After mapping all of these elements,
three composite suitability maps were prepared
to illustrate the most ideal locations for new
pedestrian and biking improvements. One such
weighted overlay map represents the aggregation
of all demographic correlates; another map merges
all physical characteristics; and the final map for
each mode combines both types of variables.

This approach to targeting new improvements
is relevant beyond San Francisco; it allows
communities to answer the following questions:

¢ Which locations have the greatest number
of people who are likely to walk or bike?

e Where are the most conducive
environments for walking and cycling?

e What underserved locations should be
prioritized for immediate infrastructure
improvements because they have
populations or built environment
characteristics that are associated with
higher levels of walking and/or cycling?

16. This report focusses on people and environments that
correlate to utility walking and biking trips. The primary purpose
of ‘utility’ trips is to arrive at a destination, rather than to reap
health benefits associated with active travel modes or to recreate.
Note: Throughout this paper the term “[walking or biking] for
transportation” indicates this meaning of ‘utility trip.’

17. National Complete Streets Coalition, “Complete Streets:
Fundamentals,” accessed November 11, 2014, http://www.
smartgrowthamerica.org/documents/cs/cs-brochure-features.pdf.

18. National Complete Streets Coalition, “Welcome to the
National Complete Streets Coalition,” Smart Growth America,
accessed November 11, 2014, http://www.smartgrowthamerica.
org/complete-streets.

19. Ann Forsyth, K. Krizek and A. W. Agrawal, Measuring Walking
and Cycling Using the PABS (Pedestrian and Bicycling Survey)
Approach: A Low-Cost Survey Method for Local Communities (San
Jose, CA: Mineta Transportation Institute, San Jose State University,
2010). Full survey provided as Appendix A.
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1.2 A GUIDE TO THIS REPORT

Chapter Two: Walking and Biking in San
Francisco: Existing Conditions and Policies
provides an overview of physical characteristics
and government policies in San Francisco
which impact walking and biking rates. Unique
environmental features are described for
readers unfamiliar with the city. Existing non-
motorized transport policies are reviewed to
demonstrate the relevance of this research.

Chapter Three: The Pedestrian and Bicycling
Survey explains the survey of San Francisco
implemented for this report in order to
verify predictors of non-motorized transport
discovered during the literature review. A
summary of the literature review findings
introduces the types of people that are
expected to positively correlate to walking
or biking for utility in San Francisco. Survey
administration and data analysis procedures
are detailed to clarify the scope of the research
effort. Finally, results from binary logistic
regression analysis are presented, which inform
decisions about which correlates to map in
subsequent chapters.

Chapter Four: Mapping Correlates to Utility
Walking outlines the process of mapping
indicators of walking across San Francisco.
Findings from the PABS and the literature review
are compared to determine which demographic
correlates to map. Environmental factors from
the literature review are mapped when GIS
data is available at block group level geography.
From these correlates, a series of suitability
assessments are created that establish the most
ideal locations for new improvements. This
process is repeated in Chapter Five: Mapping
Correlates to Utility Biking.

Chapter Six: Recommendations for Specific
Improvements identifies several projects that
are expected to increase utility walking or
biking rates; that is, this research finds that they
comprise populations and environments that
are exceptionally well suited to non-motorized
transport, thus potentially offering proof of
concept. The SFMTA Capital Improvement
Program, Vision Zero: Capital Project
Implementation in Support of Vision Zero and
the SFMTA Livable Streets Report to the San
Francisco Bicycle Advisory Committee (BAC)
are reviewed to prioritize improvements that
fall within the most suitable areas.?® Additional
underserved areas that should be considered
for improvements are also presented.

Finally, Chapter Seven: Conclusions provides
a summary of key findings from each research
method employed (the literature review,
the Pedestrian and Bicycling Survey, and the
mapping analysis). In addition, limitations of this
research are described in order to ensure that
these findings are interpreted appropriately. To
close, the report proposes future research that
builds upon the findings herein.

http://ow.ly/Fw3FT;
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CHAPTER TWO

WALKING AND BIKING IN SAN FRANCISCO: EXISTING CONDITIONS AND POLICIES

In every city, local urban form and geographic
features impact travel patterns. The description
provided in this chapter of San Francisco’s natural
features, and the review of existing City policies
that promote active travel, both serve to elucidate
the context in which (and the foundations upon
which) this study was completed. To begin,
the city’s unique topography, extraordinary
geography and temperate climate are explored.
Next, findings from recent assessments of existing
pedestrian and cycling infrastructure are shown
to reveal an urgent need for new improvements.
Finally, a series of existing City policies that are
supported by this research are summarized,
including: increasing bicycle and pedestrian mode
share, improving bike network connectivity, and
prioritizing active-travel improvement projects.

2.1 THE SAN FRANCISCO
ENVIRONMENT

2.1.1 NATURAL FEATURES AND CLIMATE

As a result of several geographic constraints, San
Francisco has a fairly compact footprint, which
can be easily traversed (distance-wise, at least)
by bikers and pedestrians. The city is a peninsula
surrounded by water on three sides and bordered
by Daly City to the south. The Pacific Ocean is the
city’s western edge, and the San Francisco Bay its
eastern shore. San Francisco is approximately a
seven-mile-by-seven-mile square, crowned by the
iconic Golden Gate Bridge to the north.

The city’s distinctive topography comprises many
hills (Figure 1), which discourages pedestrians and
cyclists.* The street pattern imposes a simple grid
on these knolls, mostly scaling the hilltops rather
than winding around them. A few of these steep
inclines exceed elevations of 900 feet.?

Generally, the city’s Mediterranean climate
provides warm, dry summers that support cycling,
and wet, cool (but not freezing) winters that
discourage it. In the summer, persistent coastal fog
keeps temperatures between 50 and 70 degrees
Fahrenheit.®® The rainy season usually begins
in October and continues through April, with
slightly cooler temperatures ranging from 45 to

60 degrees.?* Winter rains do act as a deterrent to
non-motorized travel, research shows, but many
cities around the world with colder, wetter weather
have significantly higher rates of utility walking
and cycling (such as Copenhagen and Amsterdam,
where superior policies and infrastructure seem to
have overcome the more severe weather).?

21. Kevin J. Krizek, Ann Forsyth and Laura Baum, Walking and
Cycling International Literature Review Final Report (Melbourne:
Department of Transportation Walking and Cycling Branch, 2009)
10.

22. Geographic Names Information System (GNIS), “Query Form
For The United States And Its Territories,” United States Geological
Survey, accessed February 9, 2013, http://geonames.usgs.gov/
apex/f?p=136:1:14777265759326.

23. Golden Gate Weather Services, “Climate of San Francisco
Narrative Description,” Golden Gate Weather Services, accessed
February 9, 2013, http://ggweather.com/sf/narrative.html.

24. Ibid.

25. Eva Heinen, Bert van Wee and Kees Maat, “Commuting by
Bicycle: An Overview of the Literature,” Transport Reviews 30, no.
1 (January 2010): 69, 76, 78; Kevin J. Krizek, Ann Forsyth and Laura
Baum, Walking and Cycling International Literature Review Final
Report (Melbourne, VIC: Department of Transportation Walking
and Cycling Branch Melbourne, 2009), 10; John Pucher and Ralp
Buehler, “Making Cycling Irresistible: Lessons from the Netherlands,
Denmark and Germany,” Transport Reviews 28, no. 4 (July 2008):
495-528; World Weather & Climate Information, “Average Weather
and Climate in Netherlands,” accessed December 11, 2014, http://
ow.ly/FOen3; World Weather Online, “Copenhagen Monthly
Climate Average, Denmark,” accessed December 11, 2014, http://
ow.ly/FOcJh.
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2.1.2 EXISTING BIKE AND PEDESTRIAN
INFRASTRUCTURE

San Francisco’s existing bicycle network is shown
in Figure 2, and bike-network street typologies
in Figure 3; these maps and data show the
current state of affairs and the jumping-off point
for future efforts, and provide the context for
researching and assessing San Francisco’s needs
and next steps.

Most of the San Francisco bicycle network fails
to provide comfortable cycling conditions for
average riders.?® In 2013, the San Francisco
Municipal Transportation Agency prepared an
assessment of the city’s bicycle network that
assigned a stress level to each segment of the
network (Figures 4 and 5).% The study revealed
the inadequacy of existing bike infrastructure
concluding: “less than ten percent of the
network is comfortable for most people.”® One
reason is a dearth of dedicated bike lanes and
paths and a heavy dependence on sharrows,
resulting in many unappealing, dangerous, and/
or inaccessible areas (Figures 4 and 6).%°

Because sharrows provide no separation from
motor vehicle traffic, these bike routes do not
accommodate most adult residents; that is, most
adults either do not use them in comfort, or do
not use them at all.?° (As shown in Figure 3,
sharrows are markings in the travel lane alerting
motorists that cyclists are allowed to use the
full lane.) Clearly, additional infrastructure is
needed to bolster cycling rates in the city.

The City has several high-injury corridors that
are well utilized, but are obviously dangerous,
and appear to have safety needs that may merit
prioritization over other projects. According to
the San Francisco Department of Public Health
(SFDPH), 60 percent of cyclist fatalities and
severe injuries occur on four percent of the
street network (Figure 6).3! SFDPH also found
that 66 percent of severe pedestrian injuries
and fatalities occur on only six percent of
the city’s street network (Figure 7).32 For the
purposes of this research, therefore, the term
‘underserved location” may indicate a favorable
site with inadequate or no walking or cycling
infrastructure, or may refer to an unsafe area
prone to severe or fatal injuries to pedestrians
or cyclists, regardless of infrastructure presence,
since these locations also warrant consideration
for allocation of improvements.

26. San Francisco Municipal Transportation Agency, “Bicycle
Strategy Update Needs Assessment and Next Steps,” June 18,
2013), 5, accessed August 31, 2013, http://ow.ly/F7dNB.

27. Ibid., 5.

28. Ibid., 5.

29. Ibid., 5.

30. Ibid., 3, 5.

31. San Francisco Municipal Transportation Agency, SFMTA
Livable Streets Report to the San Francisco Bicycle Advisory
Committee (BAC), (San Francisco: SFMTA, March 2014), 7, accessed
September 5, 2014, http://ow.ly/F7iMt.

32. San Francisco County Transportation Authority, San
Francisco Department of Public Health and San Francisco Municipal
Transportation Agency, “WalkFirst: Safety Streets,” City and County
of San Francisco, accessed March 2, 2014, http://ow.ly/F7ebi;

San Francisco Department of Public Health, “Pedestrian Safety,”
Program on Health Equity and Sustainability, accessed March 2,
2014, http://ow.ly/F7gc;j.
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Figure 4. Level of traffic stress (LTS) on the San Francisco bicycle network

Sources: See Appendix D for source information.

10



LTS 1 Everyone feels comfortable to ride LTS 2 Adults feel comfortable to ride

o
2
-
[
w
-
o
<
I
o

LTS 3 “Enthused and confident” will ride LTS 4 Only “Strong and fearless” will ride

Figure 5. Level of traffic stress 1-4

Sources: See Appendix D for source information.

11



APPENDIX C APPENDIX B APPENDIX A EXEC. SUMMARY

(=]
x
(2]
z
w
o
a
<

APPENDIX E

BIBLIOGRAPHY

.E l

SE: Marl'a‘ s Russmn \Beach
2ol ‘ Chinatown
Pa0|f ic Helghts NOb H'”
T Presidio |- - : -
SeaClifft | - | B owntown
I R Helghts ) Civic Center
T ' rrrk g Add|t|on :
Outer R|chmond Inner Rlchmond —
o Halght - B2
Golden Gate Park [y Ashbury N

l

D R r (Castro‘/

':i'-"vbﬁivevrSu_hse‘t;_'j"v'j '

Figure 6. Cyclist high-injury corridors

Sources: Map created by author. See Appendix D for source information.

12



et
Westof |
Twin Peaks

rocker Amazon™_

it e i

Figure 7. Pedestrian high-injury corridors

Sources: Map created by author. See Appendix D for source information.

Visitacion Valley
Rl D

13



2.2 EXISTING CITY POLICIES THAT
PROMOTE ACTIVE TRAVEL

The City has adopted several policies to
encourage walking and cycling, including:
increasing bicycle and pedestrian mode share,
improving bike network connectivity, and
prioritizing active-travel improvement projects.
This section provides an overview of each goal or
policy and explains how this research reinforces
these City goals.

2.2.1 INCREASE BICYCLE MODE SHARE

Recently, San Francisco set aggressive goals for
increasing bicycle mode share. In 2010, the San
Francisco Board of Supervisors passed a resolution
which targets 20-percent bike mode share by
2020.%® To achieve this objective, a substantial
16.5-percent growth rate is required.?* A staggering
increase of 250 percent in bicycle activity is needed
to achieve the goal of 50 percent of all trips from
sustainable modes, a goal set in the SFMTA 2013-
2018 Strategic Plan.®®> The research presented
herein responds to these policies and supports bike
mode share increase by identifying projects located
in areas with populations and environments that
are associated with higher rates of utility biking.

14

2.2.2 IMPROVE BIKE NETWORK
CONNECTIVITY

The June 2013 SFMTA Bicycle Strategy Update
Needs Assessment exposed a clear need for
cycling infrastructure improvements in San
Francisco.*® To address the shortage of dedicated
bike lanes and paths, many strategic network
gap closures were identified (Figure 8).3” The
connectivity of the bike network may be improved
by this study because it provides city officials
with information to help facilitate new bike
infrastructure projects—identifying the specific
sites across the city where new infrastructure
might be most advantageously placed.

2.2.3 INCREASE PEDESTRIAN MODE SHARE

By 2021, SFMTA seeks to grow the walking mode
share to 13 percent of work trips and 23 percent of
all trips.*® This requires an increase to 28 percent
total mode share and 44 percent of commute trips
over a 2012 baseline.*® The SFMTA Pedestrian
Strategy April 2013 identifies eight miles of high-
injury corridors that require extensive urgent safety
improvements to minimize pedestrian injuries and
fatalities.®® Of these, one mile will be redesigned
per year with capital-intensive treatments such
as sidewalk widening.** By locating correlates
to utility walking across the city, this project will
inform city officials which improvements are likely
to raise walking rates most effectively.

Young bicycle commuter on Market Street

33. San Francisco Municipal Transportation Agency, 2012 San
Francisco State of Cycling Report (San Francisco: SFMTA, 2012), 7,
accessed September 5, 2014, http://ow.ly/F7gjR.

34. Ibid., 7.

35. San Francisco Municipal Transit Agency, SFMTA Bicycle Strategy
April 2013 (San Francisco: SFMTA, April 2013), 3, accessed August 31,
2013, http://ow.ly/F7gu4.

36. Ibid., 5, 10.

37. Ibid., 10.

38. The Mayor’s Pedestrian Safety Task Force, San Francisco
Pedestrian Strategy (San Francisco: Mayor’s Office, April 2013), accessed
November 7, 2013, 13, http://ow.ly/F7gGd.

39. Ibid., 13.
40. Ibid., 11.
41. Ibid., 11.
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2.2.4 PRIORITIZE RESOURCES FOR NON:-
MOTORIZED TRANSPORT IMPROVEMENTS

Careful project prioritization is required to
maximize the impact of available funding and
achieve the bold mode share targets set by
recent SFMTA plans. The City has budgeted $55
million for new bicycle improvements over the
next two years and $17 million for pedestrian
projects facilities over the next five years.*?
Several existing policies establish high-priority
improvements to be carried out in the near term,
including: Vision Zero, WalkFirst, and the 2009
San Francisco Bicycle Plan.*® Additional means of
evaluating those City infrastructure priorities are
provided by the research presented in this report.

Vision Zero

Vision Zero is a strategy to eliminate all traffic
deaths and reduce severe traffic-related injuries
by 2024.4* To date, eight Vision Zero projects
have been completed and SFMTA plans to
implement 24 more by January 2016 (Figure 9).%°

WalkFirst

WalkFirst is a partnership between various City
departments charged with improving pedestrian
safety comprising the SFMTA, Planning Department,
Department of Public Health, Department of Public
Works, and Controller’s Office.*® (Refer to Figure 7
for high-injury corridors prioritized by WalkFirst.)

16

2009 San Francisco Bicycle Plan

The 2009 San Francisco Bicycle Plan identified 60
long-term improvement projects, 52 of which
have been completed.*” The recent SFMTA
Livable Streets Report to the San Francisco
Bicycle Advisory Committee (BAC) outlines six
remaining projects as of March 2014 being
scheduled for construction:

1. Project 5-13: Bayshore Boulevard (formerly
San Bruno Avenue) Class Il bike lanes
between Paul and Silver avenues.

2. Project 3-4: Polk Street northbound Class I
contraflow bike lane from Market Street to
McAllister Street.

3. Project 7-1: 7th Avenue at Lincoln Way
intersection improvements.

4. Project 3-2: Masonic Avenue Class Il bike
lane from Fell Street to Geary Boulevard.

5. Project 2-1: 2nd Street Class Il bike lanes
from King to Market streets

6. Project 2-3: 14th Street eastbound Class
Il bike lane between Dolores and Market
streets — Phase Il. %8

42. Joshua Sabatini, “SF Prepares to Double-down Investment on
Bike Safety and Improvement Projects,” The Examiner, April 28, 2014,
accessed July 20, 2014, http://ow.ly/F7gRh; San Francisco County
Transportation Authority, San Francisco Department of Public Health,
San Francisco Municipal Transportation Agency, “WalkFirst: Making San
Francisco Safer One Step at a Time,” City and County of San Francisco,
accessed August 15, 2014, http://walkfirst.sfplanning.org/.

43. San Francisco County Transportation Agency, San Francisco
Department of Public Health and San Francisco Municipal Transportation
Agency, “WalkFirst: Making San Francisco Safer One Step at a Time,”
City and County of San Francisco, accessed August 15, 2014, http://
walkfirst.sfplanning.org/; San Francisco Municipal Transportation
Agency, San Francisco Bicycle Plan (San Francisco: SFMTA, June 26,
2009), 1.11-1.16, accessed September 5, 2014, http://ow.ly/F7isT; San
Francisco Municipal Transportation Agency, “San Francisco Vision Zero
Status Report,” September 2014, 1, accessed October 1, 2014, http://
ow.ly/F7h1d.

44, San Francisco Municipal Transportation Agency, “San Francisco
Vision Zero Status Report,” September 2014, 1, accessed October 1,
2014, http://ow.ly/F7h1d.

45. Ibid., 1-4.

46. San Francisco County Transportation Agency, San Francisco
Department of Public Health and San Francisco Municipal Transportation
Agency, “WalkFirst: Making San Francisco Safer One Step at a Time,”
City and County of San Francisco, accessed August 15, 2014, http://
walkfirst.sfplanning.org/.

47. San Francisco Municipal Transportation Agency, San Francisco
Bicycle Plan (San Francisco: SFMTA, June 26, 2009), 1.11-1.16, accessed
September 5, 2014, http://ow.ly/F7isT.

48. San Francisco Municipal Transportation Agency, SFMTA Livable
Streets Report to the San Francisco Bicycle Advisory Committee (BAC),
(San Francisco: SFMTA, March 2014), 2, accessed September 5, 2014,
http://ow.ly/F7iMt.
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Note: Area-wide and city-wide projects withour a specific geogrphic location are not shown on map.

Figure 9. Capital projects in support of Vision Zero

Sources: See Appendix D for source information.
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CHAPTER THREE

THE PEDESTRIAN AND BICYCLING SURVEY

A literature review conducted for this study
identified the types of people most likely to walk or
bike for utility. The research suggests that people
earning a low income and public transit users are
more likely to walk for transport. Those with a
high level of education are associated with biking
for utility, as are males, students, and households
without children. The attributes of young age,
white race, and limited access to a motor vehicle
correlate to increased levels of both modes. Refer
to Appendix C: Literature Review Sources for a list
of research articles consulted for each variable.

The Pedestrian and Bicycling Survey (PABS) allows
researchers to determine if these relationships
prove true in any locality; it was implemented
here to test whether the specified corollaries
would hold true for the city of San Francisco. By
directly evaluating the population of interest, this
research examines potential departures from the
literature review due to unique characteristics of
the city. Findings from the literature review and
binary logistic regression analysis of the PABS data
identified the relevant demographic variables
mapped in Chapters Four and Five.

This chapter proceeds with an explanation of
what the PABS measured and the advantages of
implementing this specific survey over others. A
thorough methodology follows, which specifies

the process of administering the PABS and
preparing the resulting data for analysis. (The
authors of the PABS prepared a guide for its
implementation, the Pedestrian and Bicycling
Survey PABS User’s Manual.*® This research
was conducted per the process outlined in that
report, as discussed in Section 3.3: Administering
the PABS.) Generally, the methodology clarifies:
how the sample was derived, if the sample was
representative of the San Francisco population,
definitions for variable classification, and the
coding used for regression model inputs. Finally,
results from the binary logistic regression models
are discussed, along with the limitations of the
analysis, including the small sample size; in all,
a confidence level of 90% was realized, lower
than had been hoped for, due to the sample
encompassing only 271 surveys that contained
sufficient information for statistical analysis.>°

3.1 WHAT THE PABS MEASURES

The Pedestrian and Bicycling Survey evaluates
non-motorized transport behavior for the general
population. Demographic data is gathered along
with a variety of travel information including: the
amount of active travel occurring in a community,
which populations walk and cycle, the frequency
of non-motorized transport, and general trip
purposes.®! The PABS collects three classes of travel

information: how often one biked or walked last
week, how recently one used specific travel modes,
and the frequency of mode use in a typical week.

The following demographic variables were
assessed by the survey:

e Age;

e Two cross-streets closest to home;

e Residential zip code;

e Gender;

e Race/ethnicity;

e Employment status;

e Educational attainment;

e Number of children per household;

¢ Number of people per household; and

e Total household income in the past 12
months for all adults in the household.

See Appendix A: Pedestrian and Bicycling Survey
for the complete survey questionnaire used in
this research.

49. Kevin J. Krizek, Ann Forsyth, and Asha Weinstein Agrawal,
Pedestrian and Bicycling Survey (PABS): User’s Manual (San Jose, CA:
Mineta Transportation Institute, San Jose State University, 2010), 1-54.

50. McCallum Layton, “Stats Calculator: Sample Size,” 2014, accessed
September 28, 2014, https://www.mccallum-layton.co.uk/tools/
statistic-calculators/sample-size-calculator/.

51. Ann Forsyth, K. Krizek and A. W. Agrawal, Measuring Walking and
Cycling Using the PABS (Pedestrian and Bicycling Survey) Approach: A
Low-Cost Survey Method for Local Communities (San Jose, CA: Mineta
Transportation Institute, San Jose State University, 2010) 1.
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3.2 BENEFITS OF THE PABS

Every type of data collection has advantages and
drawbacks. The PABS was designed to balance
sufficient sample quality, expense considerations,
and likely response rates.>? The tradeoffs of
other methods—intercept surveys, counters, trip
diaries, phone surveys, and qualitative methods—
are explored in detail by the survey authors in
Measuring Walking and Cycling Using the PABS
(Pedestrian and Bicycling Survey) Approach: A
Low-Cost Method for Local Communities.>®

The PABS was selected for this project because
it affords many advantages over other survey
instruments. First, the PABS methods produce
a random sample, which is necessary if findings
are to be generalized to the entire San Francisco
population. A mail survey was chosen because
internet and phone surveys exclude low-income
residents without access to the internet or phone
service, thereby precluding the achievement of a
true cross-section of the community. Intercept
surveys were disregarded because their findings
are difficult to apply to the general population.

An important benefit of the PABS is its low-
cost approach. Mail surveys can sometimes
be prohibitively expensive due to the costs
of generating a sample sufficient for a large
city, including acquiring addresses, printing

questionnaires, and paying for postage. However,
the PABS minimizes some of these expenses. For
example, cluster-sampling postal carrier routes
reduced the cost of acquiring mailing addresses.
(For more detail on the cluster sampling and other
methods employed, see Section 3.3.3: Drawing
the Sample.)

Another key advantage of the PABS over other
instruments is its ability to measure trips made in the
past month or year, thereby assessing both regular
and infrequent use of non-motorized transport.>* By
considering a longer time period than many other
surveys do, the PABS provides information that is
often absent from other travel diaries and surveys.*
For example, with the PABS it is possible to account
for regular users who did not walk or bike within the
last week due to poor weather.

The Pedestrian and Bicycling Survey also offers
researchers the unusual benefit of tested
reliability; most questions achieved satisfactory
to excellent reliability in efficacy assessments.>®
Typically, transportation researchers are
unable to determine the likelihood that survey
participants would report similar behaviors
consistently over time.>” However, independent
testing and subsequent re-testing of each of
two iterations of the PABS one week later
demonstrated its dependability.>®

The data collected as part of this research
project may prove useful to other researchers
for a variety of applications. Travel information
for both the last week and a typical week can
enable more sophisticated statistical analysis
than is encompassed by this investigation. The
application of Poisson statistics, i.e., “a discrete
probability distribution for the counts of events
that occur... in a given interval of time (or
space),” may be used to ascertain the likelihood
a respondent walked or cycled a specific number
of days in the past week.*® Information regarding
other modes of travel — vehicular or public transit
—may be useful for future analysis. Studies of non-
motorized transport for recreational purposes
may also find uses for this data.

http://ow.ly/FPvNW.
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3.3 ADMINISTERING THE PABS

The authors of the Pedestrian and Bicycling
Survey prepared a guide for its implementation,
the Pedestrian and Bicycling Survey PABS User’s
Manual.®® This research follows the process
outlined in that report. Each step of the data
collection procedures is described below.

3.3.1 MODIFICATIONS TO THE PABS
QUESTIONNAIRE

The PABS questionnaire was implemented as
originally designed by the survey authors, except
for a few modifications. When information
for a variable was unavailable from the 2010
Census or the 2012 American Community Survey
Five-Year Estimates at the block group level,
the corresponding PABS question was omitted
from the survey.®® One question to measure
educational attainment was added, because the
literature review found this variable to correlate
to utility biking. (See Appendix A for the complete
survey questionnaire used in this research.)

3.3.2 ESTIMATING RESPONSES

One goal of this research is to achieve a
confidence level of 95 percent and a confidence
interval of five percent, which requires a
minimum of 384 completed surveys for a city
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with San Francisco’s population size. The PABS
San Jose field test yielded a return of 16 percent
when survey envelopes were hand-addressed,
specifying the resident’s name in blue ink.®? Per
the recommendations of the field-test authors,
this addressing procedure was implemented,
and residents were contacted multiple times. In
addition to the survey, an advance notice and
reminder post card was mailed to each potential
respondent. This additional contact justified a
modest increase of the estimated response rate
to 20 percent. An online sample-size calculator
was used to determine that 2,000 potential
respondents must be contacted to achieve the
minimum target.%®

3.3.3 DRAWING THE SAMPLE

A cluster sample of postal carrier routes was
used to mitigate project costs associated
with drawing the sample, in keeping with the
recommendations of the survey authors. The
city of San Francisco is a large study area, with
over 800,000 residents and more than 375,000
housing units.®* Given this sizeable population,
it is prohibitively expensive to obtain addresses
that include resident names for every housing
unit. To obtain the cluster sample, the entire
population was divided into groups and a random
sample of these groups was selected. First, a

complete list of all 642 San Francisco postal
carrier routes with residential addresses was
acquired from MelissaData, a commercial mailing
lists vendor.®® A random sample of 65 routes was
created using Microsoft Excel’s random number
generator. The selected routes, including over
27,000 addresses, were then purchased from
MelissaData for $321. From a composite list of
all purchased addresses, 2,000 were randomly
selected, again using Excel’s random number
generator. The procedure for extracting the
cluster sample is detailed in the Pedestrian and
Bicycling Survey PABS User’s Manual.®®

http://factfinder2.census.gov,

http://factfinder2.census.gov.
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3.3.4 TRANSLATING THE SURVEY INTO
MULTIPLE LANGUAGES

San Francisco’s demographics indicate the
likelihood that many potential respondents
might be deterred by a survey written only in
English. The city’s diverse population is 33.3
percent Asian, 6.1 percent Black or African
American, and 48.5 percent white, and those
with Hispanic or Latino ethnicity comprise
15.1 percent of all residents.®” To address this
concern, the English survey was translated into
Spanish and Mandarin, and the survey that was
mailed included all three languages.

3.3.5 IRB PERMISSION AND PROTECTION
OF RESPONDENT PRIVACY

The San Jose State University Institutional
Review Board approved this research project.
A strategy for safeguarding respondent privacy
was devised as a condition of this approval.
Specifically, the survey mailing addresses were
stored on a hard drive located in a locked filing
cabinet, along with the returned and completed
hard-copy surveys. Only the author of this report
had access to this filing cabinet.

3.3.6 MAILING THE SURVEY

Mailings occurred during the school year in order
to capture more-typical travel behavior.®® On
May 5th, an advance-notice postcard was sent
out that briefly explained the purpose of the
study. One week later, the survey, along with a
cover letter and a postage-paid return envelope,
were mailed first-class in an envelope hand-
addressed with blue ink. Finally, a reminder
postcard was sent out on May 27th.

http://ow.ly/Eyd0O
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3.4 PREPARING COLLECTED DATA
FOR ANALYSIS

This section describes the process required
to transform the data from the returned
surveys into a dataset tailored for use in the
logistic regression models in this report. First,
descriptive statistics of delivered and returned
surveys are provided. Next, the coding process
and treatment of incomplete responses is
reviewed and explicated; this critical step
illustrates how the number of cases for analysis
has been determined. Finally, the resulting
sample is compared to the San Francisco
population to see if it is representative.

3.4.1 DELIVERED AND RETURNED SURVEYS

16.1 percent of mailed surveys (17.1 percent of
those delivered) were filled out by respondents
and sent in, a response rate lower than the
anticipated 20 percent. The PABS was sent to
2,000 San Francisco residents. A total of 121
surveys were returned for incorrect addresses,
representing 6.1 percent of mailed surveys (Table
5). Therefore, it is assumed that 1,879 surveys
were properly delivered. Of those returned by
residents, 321 were at least partially completed.

3.4.2 DATA ENTRY RULES

Guidelines for inputting survey data were
developed and followed as explained below and
in the following sections.
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Table 5. Delivery and response rates for the PABS (out of 2,000 surveys mailed)

Percentage of
mailed surveys delivered surveys

Percentage of

Delivered and returned surveys Number
Returned for incorrect address 121
Delivered 1,879
Not returned 1,545
Returned blank 13
At least partially completed 321
Used in analysis samples 271

6.1%
94.0% 100%
77.3% 82.2%
0.7% 0.7%
16.1% 17.1%
13.6% 14.4%

Replies were recorded precisely as written on
the original, with the following exceptions:

e Where multiple time periods were
checked, the most recent was recorded
(Question #3). For example, if a resident
indicated the most recent time he or she
biked to public transit was both in the last
7 days and last month, only the last week
was entered.

e If arange of days was provided, the
midpoint was used (Questions #4-12).

e If the number of days contained a
decimal, it was rounded up (Questions
#4-12).

e Where two digits were given for the year
born, “19” was added in front of the two
digits (Question #13).%°

When a written note indicated that a
resident did not bike, and the number of
days they biked was missing, a “0” was
input.

If “NA or not applicable,” was written for
the number of days walked or biked, a “0”
was coded (Questions #4-12).

If a written explanation for an “other”
response was unclear, a “999” (the code
for missing responses) was assigned
(Questions #17-19).

For all other missing or unusable answers,
“999” was entered.”®



3.4.3 TREATMENT OF DATA ISSUES

Many returned surveys were incomplete;
this section describes how each of the types
of incompleteness was treated. Types of
incompleteness are as follows: PABS Question
#20 — the number of children in the household -
yielded an excessive number of missing responses,
and a new approach to coding this question was
devised as a result. Largely incomplete surveys
required a policy to determine how much missing
data was acceptable. Ambiguous data was also
a concern; for example, more than 25 percent of
respondents indicated that they were out of town
at some point in the past seven days. (This is
meaningful to the data in that, if a respondent was
out of town for any period, their non-motorized
transport for that week may not have occurred
in San Francisco.) The procedure for addressing
each of these issues is described below.

Re-Coding the Number of Children and Adults
in the Household

Over 40 percent of the sample failed to provide
the number of children in their household. A
careful review of the responses revealed that the
format of the question may have been an issue,
because it asked for both the number of children
and the number adults in the household (see
Question #20 in Appendix A: The Pedestrian and

Bicycling Survey). Many respondents who omitted
the number of children in their household
provided the number of adults. Because these
people made an effort to complete the question,
it is assumed they do not live with children.
Therefore, the following procedures were
established for re-coding responses to PABS
Question #20:
e If the number of adults was left blank it
was input as “999,” which is the code for
missing responses.

e Where the number of adults was written
as a “0”, it was re-coded as a “1” to include
the respondent.

e When the number of adults was provided
and the number of children was missing, a
“0” was coded for the number of children.

¢ |f the number of adults was left blank and
the number of children was missing, a “999”
was entered for the number of children.

Removing Surveys with Too Much Missing Data

When a returned survey is predominantly blank,
it fails to provide researchers with enough
information for statistical analysis. Demographic
information is critically important for the logistic
regression models because each of these
independent variables controls for the others. To

ensure sufficient data for the statistical analysis,
surveys were removed from the analysis sample
if they met any of the following criteria:

e There were multiple missing responses
within the following categories of travel
information collected:

o How often one biked or walked
within the last week;

o How recently one used specific travel
modes; and

o The frequency of mode use in a
typical week.

e There were 10 or more missing responses,
at least one of which was in each of the
travel classes listed above.

e Any demographic question was missing a
response.

e Gender was coded as “prefer not to say.”

While it would be interesting to see how people
who declined to state their gender correlated
to walking and biking for utility, unfortunately
it was not possible. Only five people chose not
to state their gender, which was an insufficient
number to generate meaningful correlations.
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Treatment of Respondents Who Had Travelled
Out of Town

If a respondent had travelled out of town in
the week prior to filling out the survey, replies
for how often he or she walked or biked could
have included travel from other locations.
This research is strictly concerned with non-
motorized transport in San Francisco. However,
given the limited size of the dataset, removing
all 85 people who were out of town and the
five people who left this question blank would
have severely impacted the sample. Instead,
a different approach was implemented: any
resident that walked or biked more days than he
or she was out of town remained in the sample.
For example, if in the last week a respondent had
been out of town for four days, and had walked
five days and biked three days, only the walk
information would be included in the statistical
models. This practice guaranteed that at least
some of the reported non-motorized transport
occurred in San Francisco.
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Table 6. Sample quantity: cases for statistical analysis

Survey condition Number

At least partially completed and returned 321
Discarded for out of town or excessive missing data 14
Discarded due to blank demographic data 36
Deemed “complete” and used for analysis models 271

When the out-of-town threshold was not met, a
code of “888” (akin to “999” / missing response)
was recorded. Consequently, any survey
containing an “888” was re-evaluated to assess
the amount of missing or insufficient answers.
Surveys meeting the following criteria were
eliminated:

e The total number of all “999” and “888”
answers was 10 or more.

e Arespondent incorrectly indicated that he
or she was out of town for more than 7
days in the past week.

3.4.4 THE TOTAL NUMBER OF CASES FOR
LOGISTIC REGRESSION MODELS

As described above, the sample for analysis was
derived by re-coding household size, removing
surveys with excessive missing information,
and accounting for ambiguous out-of-town
responses. Of the original 321 returned surveys,
14 were eliminated due to excessive missing
data, and an additional 36 were rejected due
to blank demographic responses, leaving 271
for the analysis sample, which represented 14.4
percent of delivered surveys (Table 6).



3.4.5 1S THE SAMPLE REPRESENTATIVE OF
THE POPULATION OF SAN FRANCISCOz?

To apply findings to the general population, the
sample must be representative. For example,
the percentage of seniors in the sample should
align with the percentage of San Franciscans
who were reported as seniors in the US Census.
However, surveys do not generate perfectly
representative samples; for that, a full census
would be required.

As laid out in Table 7, the sample obtained was
somewhat representative of the population of
San Francisco overall. The sample was closely
representative (within five percentage points)
of the population in terms of gender, presence
or absence of children in household, and
percentage with an annual income between
$40,000 and $99,999. Several demographics are
under-represented in the sample: young adults,
minorities, low-income residents, people who
are not in the labor force, and those without a
bachelor’s degree. Conversely, seniors, middle
aged adults, white people, those who earn
incomes of $100,000 or more, those in the labor
force, and those who have attained a bachelor’s-
degree-or-higher level of education are over-
represented.

Consult Section 3.5.1: Independent Demographic
Variables for definitions of each cohort in the table.

Table 7. San Francisco population compared to sample (per 2010 Census and 2008-2012 ACS)

Percent in Percent in
Demographic Sample San Francisco  Difference
Representative cohorts
Males 50.9% 50.7% 0.2%
Females 49.1% 49.3% -0.2%
Household income from $40,000 to $99,999 31.7% 30.7% 1.1%
Households with children under 18 19.9% 18.4% 1.5%
Households without children under 18 80.1% 81.6% -1.5%
Under-sampled cohorts
Not in the labor force 21.0% 31.2% -10.2%
Young adults aged 18 to 34 years 15.9% 30.5% -14.6%
Household income less than $40,000 11.1% 30.8% -19.8%
No bachelor’s degree 22.1% 48.0% -25.9%
Minorities 31.7% 58.1% -26.4%
Oversampled cohorts
Seniors 65 and older 22.5% 13.6% 8.9%
In the labor force 79.0% 68.8% 10.2%
Household income from of $100,000 or more 56.5% 38.5% 17.9%
Middle aged 35 to 64 years 61.6% 42.5% 19.1%
Completion of a bachelor’s degree or higher 77.9% 52.0% 25.9%
Whites 68.3% 41.9% 26.4%

http://factfinder2.census.gov,

http://factfinder2.census.gov

27

w
w
-3
I
-
-5
w
-
o
<
I
o



http://factfinder2.census.gov
http://factfinder2.census.gov

3.5 DEFINITIONS OF DEPENDENT AND
INDEPENDENT VARIABLES FOR BINARY
CODING

Because binary logistic regression analysis was
used to determine which types of people are
associated with walking or biking for utility, all
demographic and travel variables had to be split
into two groups (0, 1) to be coded. Definitions
and code assignments for each variable were
determined as described in this section.

3.5.1 INDEPENDENT DEMOGRAPHIC
VARIABLES: DEFINING GROUPS FOR CODING

Treatment of demographic variables is described
here, and the resulting coding is charted in Table
8 in the section that follows.

Race and Ethnicity

Race was divided into minorities and whites. A
minority is defined as a person who is African
American or Black; American Indian or Alaskan
Native; Asian; Native Hawaiian or other Pacific
Islander; or any combination of these races. Per
the Caltrans Title VI Program definitions, a person
who is of Hispanic or Latino origin, regardless of
race, is also considered a minority.”*

Gender

Gender was determined by legal gender.

Employment Status

Employment status was classified as people in
the labor force and those not in the labor force.
To be considered part of the labor force, a person
must have: worked for pay either from home or
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outside the home, been a member of the armed
forces, or been looking for employment. All
others were not counted as part of the labor
force, including students, homemakers, retired
people, and the disabled.

Presence of Children

Households were split into those with one or more
child under the age of 18 and those without children.

Educational Attainment

Only two respondents did not have a high school
degree. To generate sufficient frequencies for
statistical analysis, residents with a bachelor’s
degree or higher level of educational attainment
were separated from those who did not have a
bachelor’s degree.

Age

Prior to being dichotomized, age was broken into
three cohorts: young adults aged 18-34, middle
aged adults from 35 to 64 years old, and seniors
aged 65 or older. Binary coding for each group is
explained in Section 3.5.2: Demographic Variables:
Coding.

Income

Several income variables were tested in the
statistical analysis: three measured household
income in the past 12 months, and two studied
annual per capita income. For the past year’s
household income, “Income $60k” split residents
into those who earned less than $60,000 in
the last year and those who made $60,000 or
more. This threshold was moved to $80,000
for “Income $80k” and to $120,000 for “Income

$120k.” For per capita income, residents with
an income less than $40,000 per person were
separated from those earning $40,000 or more in
“Low Per Capita Income,” while “High Per Capita
Income” moved the division line to $100,000.

3.5.2 DEMOGRAPHIC VARIABLES: CODING

In binary logistic regression, each pair of cohorts
being analyzed is made of one group that is
assigned a code of “1” and another that is coded
as “0.” An Exp(B) value (odds ratio) greater than
one signifies those recorded as “1” have greater
odds of using non-motorized transport than those
given a “0”. For Exp(B) values less than one, the
inverse is true: those coded as “0” are more likely.
Coding for each variable is listed in Table 8.72

Note: All regression models incorporated two of the
three age classifications. This approach permitted

a comparison between age cohorts included in the
model and those in the excluded group.

http://ow.ly/Eyevr

http://ow.ly/EycQu
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Table 8. Binary coding of independent demographic variables

Independent variable

Recorded as “1”

Recorded as “0”

Race

Gender

Employment status
Presence of children
Educational attainment
Young age

Middle age

Seniors

Income $60k

Income $80k

Income $120k

Low Per Capita Income

High Per Capita Income

Minorities

Males

People in the labor force
Households with children
Bachelor’s degree or higher
Young adults aged 18 to 34 years
Middle aged 35 to 64 years

65 years and older

Household Income < $60,000
Household Income < $80,000
Household Income < $120,000
Per Capita Income < $40,000
Per Capita Income < $100,000

Whites

Females

People not in the labor force
Households without children
No bachelor’s degree

All other age groups

All other age groups

All other age groups
Household Income => $60,000
Household Income => $80,000
Household Income =>$120,000
Per Capita Income => $40,000
Per Capita Income => $100,000

http://factfinder2.census.gov,

http://factfinder2.census.gov.

Table 9. Number of cases for dependent travel variables

Dependent variables

Number of cases

Utility Walking

In the past week 264

Commute to work or school in a typical week 266
Utility Biking

In the past week 247

Commute to work or school in a typical week 269

3.5.3 NON-MOTORIZED TRANSPORT:
DEPENDENT VARIABLES

Two utility variables per mode were analyzed
for both walking and biking: one assessed travel
within the last week, and the other measured
commuting to work or school in a typical week.

3.5.4 NMT DEPENDENT VARIABLES:
CODING AND SAMPLE SIZES

Each variable dichotomized residents into those
who used the mode of transportation being
tested and those who did not. People who
walked or biked were coded as “1” and all others
were assigned a “0”.

In the PABS, San Franciscans were asked both
the most recent time they walked or biked and
the number of days they did so. Occasionally,
inconsistent information was provided. If for any
guestion a resident indicated that he or she used
non-motorized transport in the past week, a “1”
was coded in the model.

The number of cases for each regression
model varied slightly due to missing responses
or people who did not meet the out-of-town
threshold. The sample size for each dependent
variable is listed in Table 9.
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3.6 BINARY LOGISTIC REGRESSION
FINDINGS

There were some predictable and some
unexpected findings from the PABS data analysis.
It was as expected that a small percentage of
people biked, and that young age was positively
related to utility biking; it was more surprising
that most everyone walked, and that female
gender was associated with increased walking to
work or school. These findings are described in
this section by mode. Descriptive statistics reveal
the percentage of residents who walked or biked
for utility, as well as the frequency of their trips.
Statistically significant correlations between walk
or bike trips and socio-demographic variables
are also recorded, and include, for example, an
unexpected finding regarding gender.

There was very little difference in the number
of people who walked or biked in the last week
versus the past month. Therefore, logistic
regression analysis was only completed for the
past-week variables.

Findings for travel that occurred within the
past week are presented first because they are
most likely to capture regular users. Results
for commute trips in a typical week are also
explained in order to identify regular users that
may have been missed in the past-week data.

3.6.1 WALKING WITHIN THE LAST SEVEN DAYS

Nearly all San Franciscans sampled — an
impressive 96 percent — had walked for utility in
the past week. Fewer residents walked to work
or school than for other utility purposes (Table
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10). Only 32 percent of pedestrians commuted
solely on foot, while 68 percent walked to transit
and 83 percent walked to other destinations.
Regardless of trip purpose, more people walked
at least five days out of the week than those who
walked 1-2 or 3-4 days (Figure 10).

Table 10. Percentage of residents who walked in the past 7 days by trip purpose

Walk trip purpose

Percentage of respondents

To transit
To work or school

Destination other than work, school, or transit

68%
32%
83%

mTo transit ®m To work or school

To other destination
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0 days 1-2 days

3-4 days

5-7 days

Figure 10. Percent of sample by number of days walked within past

week per trip purpose




3.6.2 WALKING TO WORK OR SCHOOL IN
A TYPICAL WEEK m Sample Employed or students
Most San Franciscans walked for utility, yet just 70
42 percent walked to work or school in a typical
week. Of those residents who were employed 60
or students, 47 percent walked for their entire
commuted and 30 percent did so at least five w0 50 A 52
days (Figure 11). £

T 40 - w
Gender turned out, surprisingly, to be related z 'i‘_:
to walking to work or school in a normal week @ 30 - e
(Table 11). In fact, females were 1.96 times more E 30 =
likely to commute via walking than were males. 20 A — :
Depending on the income variable tested, gender =
was significant at a one- or two-percent level. 10 A —
Refer to Table 11 for regression model outcomes. - 8 . 9

0 . . . .
0 days 1-2 days 3-4 days 5-7 days

Figure 11. Percent of sample and of employed people/students by
number of days walked within past week

Table 11. Binary logistic regression of walking to work or school in a typical week

Independent variables B S.E. Wald df Sig. Exp(B)
Step  Gender -.670 .268 6.247 1 .012 512
I Race .086 .284 .091 1 .763 1.089
Employment 1.118 433 6.662 1 .010 3.060
Education .007 331 .000 1 .983 1.007
Children in household .064 343 .035 1 .852 1.066
Middle age -.059 .367 .026 1 .872 .943
Senior -.310 .496 391 1 .532 .733
High per capita income -.372 .386 .929 1 .335 .689
Constant -.804 .577 1.943 1 .163 448

Note: Bold text indicates a demographic variable with a statistically significant correlation.

a. Variables entered on Step 1: Gender, Race, Employment, Education, Children in household, Middle age, Senior status, and High per-capita income.
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3.6.3 BIKING WITHIN THE LAST WEEK Table 12. Percentage of bike trips in the past 7 days by trip purpose

Relatively few people in the sample biked. Just

. A Bike trip purpose Percentage of respondents
18 percent of residents cycled for utility in b purp g P
the past week. More people biked to work or To transit 6%
school than to transit. A total of 11 percent of To work or school 11%
residents rode to work or school, while 6 percent L .
Destination other than work, school, or transit 13%

cycled to transit and 13 percent biked to other
destinations (Table 12).

Seniors cycled less than all other age groups.
Compared to seniors, young adults were 3.8  Table 13. Binary logistic regression of utility biking in the past 7 days

times more likely to bike for utility, and middle-

aged adults were 3.3 times as likely (Table 13). Independent variables B S.E. Wald df Sig. Exp(B)
Both of these findings were significant, at a level Step 1° Gender 271 360 568 1 451 1.312
slightly above 10 percent.
Race .061 .381 .026 1 .872 1.063
3 6.4 BIKING TO WORK OR SCHOOL IN A Employment .225 .672 112 1 737 1.253
TYPICAL WEEK Education 447 494 .820 1 .365 1.564
Just 13 percent of the sample normally Children in household .324 407 .630 1 427 1.382
commuted to work or school via bike. Of those Young age 1.340 825 2.640 1 104 3.820
residents who were employed or students, 15 .
percent regularly biked to work or school. Middle age 1.199 746 2.582 1 -108 3.316
High per capita income -.079 .503 .025 1 .875 .924
Constant -3.367 .769 19.168 1 .000 .035
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3.6.5 SUMMARY OF KEY FINDINGS
Walk Findings

Almost all residents in the sample walked for
utility in the past week. Few people walked for
their entire commute to work or school, yet most
respondents walked to transit and walks to other
destinations were common. These results suggest
that San Franciscans are unique in that nearly
everyone walks for utility—a happy result, indeed.

The most surprising result was in the gender
variable correlation; though gender was not
identified by the literature review as a correlate
to utility walking, the PABS found that females
were 1.96 times more likely to walk to work or
school in a typical week than males.

Bike Findings

The PABS confirmed that young age was
associated with increased utility biking. In
this way, San Franciscans validate utility biking
research conducted in many other locations:
Bangalore, India; Curitiba, Victoria and Recife,
Brazil; Adelaide, Austria; and the 2003 national
Canadian Community Health Survey.”

A small percentage of San Franciscans biked
for utility, consistent with research for other

locations. In the past seven days, nearly twice as
many people had commuted to work or school
by bicycle than to transit. In a typical week,
15 percent of residents who were employed or
students commuted to work or school via bike.

3.6.6 STUDY LIMITATIONS

All findings must be evaluated within the
limitations of the research design. Several issues
must be acknowledged to clarify the scope of
these findings:

e This research does not prove a causal
relationship for specific dependent
variables. Instead, it establishes
correlation, fulfilling one condition
required to prove a causal relationship.
Findings from this project provide a
starting point from which future studies
can establish causation.

e Small sample size is a considerable
limitation of this research. A confidence
level of 90% was realized because
only 271 surveys contained sufficient
information for statistical analysis.”

The sample diverged from the full
population by 5 percentage points or
more along a number of variables: age,
race, employment status, educational
attainment and those earning a high or
low income. Consult Section 3.4.5: Is the
Sample Representative of the Population of
San Francisco? for a comparison of specific
cohorts.

Walking and biking trips are frequently
overestimated in survey responses
because they are “considered to be a
virtuous behavior.””

https://www.mccallum-layton.co.uk/tools/

statistic-calculators/sample-size-calculator/
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CHAPTER FOUR

MAPPING CORRELATES TO UTILITY WALKING

This chapter describes the mapping analysis used
to identify locations across the city that have
many predictors of non-motorized transport.
The results will help city officials target new
pedestrian improvements in places where they
are likely to be well used because they comprise
populations and physical characteristics that are
particularly receptive to utility walking.

The chapter begins with an explanation of the
demographic and environmental variables
known to correlate with walking that were
chosen for mapping. The next section describes
the procedures for mapping each variable and
creating the composite suitability-assessment
maps that reflect the sum of all findings. The
last section reviews the findings from the
mapping analysis to identify those locations
where pedestrian improvements are expected
to increase walking rates most effectively.

4.1 DECIDING WHICH CORRELATES TO MAP

A literature review was prepared for this study to
determine which demographic and environmental
characteristics positively influence non-motorized
travel behavior, and the results informed the
mapping analysis described throughout this
chapter and Chapter Five. Studies of objective

measures were the focus of this evaluation;
research on perceptions of the built environment
and other stated preferences was excluded.

The literature review assessed the following
themes:

e What demographic and environmental
factors are correlated with utility walking?

e What demographic and environmental
factors are correlated with utility biking?

The literature review (findings presented in
brief in Table 14; sources listed in Appendix C)
revealed substantial evidence that earning a
low income and being of young age are strong
predictors of the propensity to walk for utility.
A few reports suggested white people, residents
with limited access to a motor vehicle, and those
who take public transit are also more inclined
to walk for transport. Findings for gender,
education, and marital status were ambiguous.

Table 14 also shows which of these demographic
correlates were mapped, and gives the reasons
for omitting those variables not mapped.
Although females were nearly twice as likely
to walk to work as males in the PABS, gender
was not mapped because the literature review

findings were inconsistent. Education and
marital status were excluded for the same
reason. Access to a motor vehicle was left out
because this data was unavailable at the block-
group level. White race was omitted because
intentionally locating non-motorized transport
improvements in white areas violates Title VI of
the Civil Rights Act of 1964. The density of young
people, those earning a low income, and public
transit users were mapped across San Francisco
to identify places where the population is most
likely to walk for utility.

The literature review also found considerable
support that population density, residential
density, and land-use mix correlated to walking
for transport (Table 15). One investigation in
Seattle and a comprehensive literature review
of over 300 studies found steep slopes were
a deterrent. Findings for street connectivity,
the presence of pedestrian infrastructure, and
proximity to public transit were ambiguous,
and thus were omitted. All other environmental
correlates were mapped.

35

[
=]
(o}
w
[
w
-
-9
<
I
15/




Table 14. Determining which demographic correlates to utility walking to map

Relationship
Correlates Literature review findings found by PABS?  Data available? If not mapped, why not?
Mapped correlates
Young age 1. Younger people were more likely to walk than No Yes N/A
their senior counterparts in five studies.
2. An inquiry focused on respondent perceptions
found young and senior populations walked more
for utility than did middle-aged people.
Low income 1. A significant correlation was found by three No Yes N/A
studies and an extensive literature review.
2. Two additional reports found a correlation with
residents who lived in disadvantaged areas.
3. No conflicting evidence was discovered.
Public transit use 1. Two studies found a positive relationship. No Yes N/A
2. No conflicting evidence was discovered.
Unmapped correlates
Gender 1. Findings were ambiguous. Yes Yes Correlation direction was inconsistent.
Motor vehicle access 1. Limited motor vehicle access was positively No No Data for motor vehicle access was not
associated in three investigations. available at the block group level.
2. Asurvey in Seattle found conflicting results: an
inverse correlation with higher VMT and a positive
relationship with the number of cars per household.
White race 1. White people walked less than minorities No Yes Intentionally locating transportation
in two studies. improvements in predominately white
2. Another assessment which included few areas violates Title VI of the Civil Rights
minorities found race to be insignificant. Act of 1964.
Educational attainment 1. Findings were ambiguous. No Yes Correlation direction was inconsistent.
Marital status 1. Findings were ambiguous. No Yes Correlation direction was inconsistent.
Appendix C
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Table 15. Determining which environmental correlates to utility walking to map

Correlate Literature review findings Data availability  If not mapped, why not?
Mapped correlate
Population and 1. Research suffers from a lack of common measurement standards. Yes N/A

residential densities 2. Density appears to be the most vital physical factor

impacting utility walking rates.

3. A total of eight studies and three literature reviews
reported a positive association with a density measure. Of
these, six measured population density, two studied residential
density and three employed a combination.

Land use mix 1. Six research projects recognized measures of land-use mix Yes N/A
as positively associated.

2. Close proximity of destinations was an indicator in seven
investigations, but the importance of specific destinations varied.

Topography 1. One study and an extensive literature review found steep Yes N/A
slopes were a deterrent.
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Unmapped correlate

Connectivity 1. Findings were ambiguous. Yes Correlation direction was inconsistent.
Pedestrian 1. Findings were ambiguous. Yes Correlation direction was inconsistent.
infrastructure
Proximity to public 1. Findings were ambiguous. Yes Correlation direction was inconsistent.
transit

Appendix C
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4.2 MAPPING METHODOLOGY

This section provides insight into the
methodology and datasets that inform the
mapping analysis for utility walking, with details
on each step.

The demographic maps in this chapter were
created out of data from the 2010 Census and
from the 2008-2012 American Community
Survey five-year estimates. Each demographic
correlate (low income, young age, and public
transit use) is mapped by quartile at the level of
block group. Each quartile is assigned a score
of one to four, four being the densest group
of people who are apt to walk for transport.
Physical environmental correlates (population
density, residential density, land use mix, and
percentage slope) are also mapped throughout
the city (using various data from the above
sources and the SFMTA; citations below) and
scored from one to four.

Three composite suitability maps combining this
information were then prepared using the Spatial
Analyst extension of ArcGIS. One weighted overlay
combines all demographic variables, another
merges all physical characteristics, and the final
map integrates all correlates to utility walking.
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Note: For all maps, neighborhood boundaries
shown are those designed by the Planning
Department to notify local groups about certain
types of development in their area.

4.2.1 MAPPING DEMOGRAPHIC
CORRELATES TO UTILITY WALKING: DATA
AND DEFINITIONS

This section defines the specific demographic
correlates and datasets, citing sources for each.
The GIS base-map of San Francisco utilizes
data collected from DataSF, the repository for
information published by the City and County of
San Francisco.”® Age information was obtained
from the 2010 Census. Data on household
income in the past 12 months and data for
commuting to work were acquired from the
2008-2012 American Community Survey five-
year estimates.

The following demographic correlates are
mapped (as persons with the trait per acre, by
block group):

e Low income, defined as households
earning less than $40,000 a year;

e Young age, i.e., adults from 18 to 34 years
old; and

e Public transportation use, meaning San
Francisco residents whose usual mode of
commute to work is a bus or trolley bus,
streetcar or trolleycar, subway or elevated
train, railroad, or ferryboat.””

4.2.2 MAPPING ENVIRONMENTAL
CORRELATES TO UTILITY WALKING: DATA
AND DEFINITIONS

This section defines the specific environmental
correlates and datasets, citing sources for each.

Population and Residential Densities

Population and residential density datasets are
culled from the 2010 Census and mapped per
the steps described in Section 4.2.1: Mapping
Demographic Correlates. Population density
is defined as the number of residents per unit
of land (in this case, acre). Residential density
indicates the number of housing units per acre.

https://data.sfgov.org/

http://factfinder2.census.gov.


https://data.sfgov.org/
http://factfinder2.census.gov.

Land Use Mix

Information on existing land uses for all parcels,
including parcel area, was provided by the San
Francisco Transportation Agency.”® This dataset
included the following categories:

e CIE - cultural, institutional and
educational

e MED — medical and health services

e MIPS — management, information and
professional services

e MIXED —includes more than one type of
business

e  MIXEDRES — includes both business and
residential uses

e OPENSPACE

e PDR - production, distribution and repair
e RESIDENT - residential uses

e RETAIL/ENT — retail and entertainment uses
e VACANT —vacant parcels

e VISITOR — Visitor services, including hotels
and motels.

To measure land use mix, this dataset was
transformed in ArcGIS from parcel-level information
to the number of distinct land uses per block
group. The first step in creating a land use mix for
each block group was to reclassify this information
into the following six general uses: commercial,
residential, industrial, institutional, open space
and mixed use. Vacant lots were excluded from
the dataset. Next, all parcels in a specific category
were merged into one GIS feature. A spatial join
summarized the attributes, and provided a count of
distinct land uses in each block group. Finally, the
results were again reclassified and scored from one
to four (four being the highest outcome possible),
and mapped.

Percentage Slope

The following steps were taken to obtain percent
slope throughout the city: Contour elevations
were obtained from DataSF.”® In ArcGIS, a surface
was created using the raster interpolation tool of
the 3D Analyst extension. Then, a percent-slope
map was generated from the surface using Spatial
Analyst. The following four slope classifications
were produced: zero percent to ten percent,
10.1 percent to 20 percent, 20.1 percent to 30
percent, and greater than 30 percent. Each
category was scored from one to four, with four
representing the gentlest topography (that is, the
lowest gradient / least slope).

4.2.3 PREPARATION OF COMPOSITE
SUITABILITY MAPS FOR UTILITY WALKING

Three composite suitability maps for utility
walking were created, each showing the
locations of, respectively:

¢ high concentrations of receptive
populations;

e conducive environments; and

e demographic and environmental suitability
combined, each given equal weight.

Composite suitability maps were prepared in ArcGIS
using the weighted overlay tool of Spatial Analyst.
Each correlate to utility walking was initially
translated into a raster, required for the overlay. All
rasters were assigned weights and scored from one
to four. Several different weighting schemes were
tested for the receptive population map and the
environmental suitability map, but the variations
had little impact on the outcome. Consequently,
each input variable was given equal weight.

https://data.sfgov.org/Geographic-Locations-and-Boundaries/
Elevation-Contours-Zipped-Shapefile-Format-/x467-4ghd.
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https://data.sfgov.org/
https://data.sfgov.org/Geographic-Locations-and-Boundaries/Elevation-Contours-Zipped-Shapefile-Format-/x467-4ghd
https://data.sfgov.org/Geographic-Locations-and-Boundaries/Elevation-Contours-Zipped-Shapefile-Format-/x467-4ghd

4.3 MAPPING ANALYSIS FINDINGS
FOR UTILITY WALKING

This section describes the mapping analysis
process used to identify the locations of
populations and environments that are
conducive to utility walking, leading up to and
including the final composite suitability map
presented at the end of the section.

4.3.1 LOCATIONS OF RECEPTIVE
POPULATIONS AS MAPPED BY CORRELATE

Low Income

Almost all block groups in Chinatown, Nob Hill,
and Downtown Civic Center were in the highest
quartile of households earning less than $40,000
per year (Figure 12). This core low-income area
extends into the southwestern portion of North
Beach, eastern Western Addition, and along Van
Ness Avenue in Pacific Heights and Russian Hill.
Low-income residents were also concentrated in
the eastern half of the Outer Richmond, in the
northwest quadrant of the Mission, and north
of Cesar Chavez from Valencia to Bryant Street,
as well as, in slightly lower numbers, in central
Bayview and in Visitacion Valley.
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The former St. Anthony Dining Room in the Tenderloin



' PacificHeights

— Presidio
@ﬁq@ﬂﬁ ‘ | Heights -
Additionfs =

<,' |-im7g "
Rﬁﬂhm‘h

'”'5’@@

Golden Gate Park S g

“West of
Twin Peaks

Crocker Amazon

Market
B
[ ..

Civic Center.

e O
Potrero Hil

Figure 12. Density of low-income residents with an annual household income less than $40,000

Sources: Map created by author. See Appendix D for source information.

Notes: Density of low-income residents is shown in quartiles. All coastal block groups were trimmed at the shoreline to portray accurate physical boundaries.
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Young Adults

Young adults were found in high densities in
nearly all of Haight Ashbury, Nob Hill, Chinatown,
and Downtown Civic Center (Figure 13). Block
groups in the densest quartile were also clustered
in Western Addition south of Eddy Street, and
north of Sutter Street between Webster and Van
Ness. Roughly 60 percent of the Mission had
high concentrations of young people, excluding
the northeast quadrant. Other places with
many young residents included an area along
Van Ness Avenue in the Marina, Pacific Heights,
and Russian Hill; the southwestern portion of
North Beach; and the northern edge of the Inner
Sunset along Golden Gate Park.
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Figure 13. Density of young adults

Sources: Map created by author. See Appendix D for source information.
Notes: Density of young adults is shown in quartiles. All coastal block groups were trimmed at the shoreline to portray accurate physical boundaries.
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Public Transit Users

People who usually take public transit to work
were concentrated in roughly the same locations as
young adults (Figure 14). Small exceptions cropped
up in the Castro near Market Street, in the eastern
Marina from Filbert to Vallejo, and in the northern
Inner Sunset from 7th to Funston avenues.
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Congested Muni train in Duboce Park
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Figure 14. Density of San Francisco residents who commute to work via public transit

Sources: Map created by author. See Appendix D for source information.

Notes: Density of residents who usually commute to work by transit is shown in quartiles. All coastal block groups were trimmed at the shoreline to portray accurate physical boundaries.
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4.3.2 LOCATIONS OF SUITABLE
ENVIRONMENTS AS MAPPED BY CORRELATE

Population Density

Nob Hill, Chinatown, Downtown Civic Center
and Haight Ashbury are almost entirely in the
top quartile of population density (Figure 15).
Russian Hill and North Beach also have very high
densities of people, except along the waterfront.
Additional places with a high number of residents
per acre include: most of the Mission, apart from
the northeast quadrant; Western Addition south
of Eddy Street; several block groups west of Van
Ness Avenue from Bay to McAllister Streets; and
the blocks east of Mission Street from Avalon
Avenue to Guttenberg Street.
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A crowd of pedestrians on a busy San Francisco street
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Figure 15. Population density

Sources: Map created by author. See Appendix D for source information.

Notes: Population density is shown in quartiles. All coastal block groups were trimmed at the shoreline to portray accurate physical boundaries.
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Residential Density

Findings for residential density (i.e., housing
units per acre) are largely similar to those for
population density, as shown in Figure 16. Two
notable differences are the western edge of
Excelsior and the southeastern block groups in
the Mission; both had high population density but
were not in the top quartile of residential density.
This may indicate that the amount of housing in
these areas is insufficient to accommodate the
population, and units may be crowded.
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Taylor & Eddy project designed by David Baker Architects




- "
Presidio - lall 3\
@aq@nﬁf ——— ' IS
__\E : Western : % Civic Center
= i - Addition; , -
(, Outer Richmond |~ Richmond ~ :
et "™ =

| m@f"" %%

Figure 16. Residential density

Sources: Map created by author. See Appendix D for source information.
Notes: Residential density is shown in quartiles. All coastal block groups were trimmed at the shoreline to portray accurate physical boundaries.
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Land Use Mix

As shown in Figure 17, the largest areas with
a diverse mix of land uses are predominantly
located in eastern neighborhoods along the
waterfront, such as North beach, the Financial
District, South of Market, Potrero Hill, and
Bayview. Downtown Civic Center and West of
Twin Peaks also contain several block groups
with a variety of land uses. Block groups with
six distinct land uses are sparsely scattered
throughout many other neighborhoods,
demonstrating an abundance of active centers
dispersed across the city.
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Mixed use along 8th & Howard which has 162 units of affordable housing above retail
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Figure 17. Land use mix

Sources: Map created by author. See Appendix D for source information.

Notes: Land uses categories are: commercial, residential, industrial, institutional, mixed use, and open space. All coastal block groups were trimmed at the shoreline to portray accurate physical boundaries.
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Percent Slope

The Percent Slope map (Figure 18) shows many
neighborhoods in San Francisco having steep
inclines that deter walking—no surprise to
anyone familiar with the city. There are particular
standouts: Twin Peaks and the surrounding
neighborhoods all have large areas with steep
slopes, and in northern San Francisco, much of
Russian Hill, Nob Hill, Chinatown, North Beach,
Pacific Heights, and the Presidio is shown to be
formidable terrain. Other steep areas include
Potrero Hill, Bernal Heights, Visitacion Valley,
Excelsior, Ocean View, and portions of Bayview.
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Steep San Francisco street
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4.3.3 COMPOSITE SUITABILITY MAPS OF
DEMOGRAPHIC AND ENVIRONMENTAL
CORRELATES

Locations with Receptive Populations

Figure 19 illustrates block groups in San Francisco
that have a high density of people who are
receptive to utility walking. This suitability map
combines findings for young age, low income,
and people who take public transit to work, giving
each correlate equal weight. All block groups were
scored from one to four, with a four indicating
that the location contains the populations that
are most apt to walk for transport.

Population density appears be a strong predictor
of the presence of the other demographic
correlates studied. For example, low-population-
density neighborhoods such as Twin Peaks,
Diamond Heights, Glen Park, and West of Twin
Peaks do not contain any sites with receptive
populations. Sparsely populated neighborhoods
along the waterfront — Potrero Hill, Bayview,
South of Market, and the Financial District — also
have few, if any, areas with populations who are
likely to walk for utility.

Most other neighborhoods have at least a few

block groups with receptive or very receptive
populations. Residents who are most likely to walk
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for utility are predominantly located in northern
San Francisco east of Golden Gate Park, and in the
Mission. Large areas in the highest quartile are
found in: almost all of Nob Hill, Downtown Civic
Center, and Chinatown; along Van Ness Avenue
north of McAllister; Western Addition south of
Eddy Street; and northern Haight Ashbury. In the
Mission, roughly 60 percent of block groups have
receptive populations.
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Figure 19. Populations receptive to utility walking

Sources: Map created by author. See Appendix D for source information.
Note: Demographic correlates to utility walking are: being a young adult, low-income resident, and/or commuter who usually takes public transit to work.
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Locations of Ideal Environmental Conditions

The suitability of environmental conditions for
utility walking is mapped by block group across
the city in Figure 20. To determine which San
Francisco environments are most conducive to
utility walking, findings for population density,
residential density, land-use mix and percentage
slope are combined (weighted equally).

As the map reveals, most of the city is composed
of suitable or very suitable environments for
utility walking. Ideal physical characteristics are
concentrated in northeastern San Francisco.
Very suitable block groups are found throughout
Downtown Civic Center, in adjacent South of
Market areas, in the majority of the Mission,
in lower Haight Ashbury, along Van Ness
Avenue from Chestnut to McAllister Streets,
in Chinatown, and scattered across Western
Addition. Places with steep terrain such as Twin
Peaks, Diamond Heights, West of Twin Peaks,
Glen Park, most of Bernal Heights, a portion of
Potrero Hill, and part of Bayview are not very
conducive to walking for transport.
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Figure 20. Suitable environments for utility walking

Sources: Map created by author. See Appendix D for source information.
Note: Environmental correlates to utility walking are: population density, residential density, land use mix, and percent slope.
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Places with Both Receptive People and
Conducive Environments for Utility Walking

The final suitability map locates optimal
conditions for pedestrian infrastructure,
finding 18-plus loci throughout the city that are
extremely conducive to walking for transport
(Figure 21). To create this assessment, both
demographic and environmental correlates to
utility walking were combined with equal weight.
The most receptive sites have both populations
and physical characteristics associated with
higher levels of utility walking.

Three large areas are revealed that are very well
suited for utility walking. The first spans from
the Marina at Buchanan Street, east to Sansome
Street, and south to Howard Street, excluding
the Financial District. The second includes the
majority of Western Addition and northern Haight
Ashbury. The third is in the Mission, west of South
Van Ness Avenue and south of 19th Street.

A total of 18 neighborhoods have ideal conditions
for utility walking. Table 16 ranks each by the
amount of land it contains that was scored “very
conducive.” All but five of these neighborhoods
have more than 100 acres that are particularly
conducive to walking. Those with the greatest
amount of very favorable land include: the
Mission, with 656 acres; Western Addition, with
562 acres; and Downtown Civic Center, with 319
acres. In addition, the Nob Hill, South of Market,
and Haight Ashbury areas each contain more
than 200 acres well suited to utility walking.
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A few neighborhoods comprise areas that are
more than 75 percent composed of block groups
that are likely to encourage walking. Almost all
of Nob Hill — 92 percent — is very receptive to
utility walking, despite its challenging topography.
Chinatown is another place with steep terrain that
predominantly contains areas ripe with potential
pedestrians. In the Downtown Civic Center, 77
percent of sites are apt to promote walking.

Table 16. Areas very receptive to utility walking by neighborhood

Very receptive area

Percentage of neighborhood

Neighborhood (in acres) rated very receptive
Mission 656.3 59%
Western Addition 562.4 58%
Downtown / Civic Center 318.7 77%
Nob Hill 217.3 92%
South of Market 214.7 16%
Haight Ashbury 204.9 42%
Outer Richmond 195.5 23%
Inner Richmond 194.5 23%
Russian Hill 166.3 55%
Inner Sunset 134.7 16%
Marina 131.0 21%
Pacific Heights 123.3 29%
North Beach 117.2 29%
Chinatown 70.3 82%
Bernal Heights 64.1 9%
Castro / Upper Market 58.9 11%
Excelsior 47.8 5%
Ocean View 29.1 3%
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Figure 21. Areas with both populations and environments conducive to utility walking

Sources: Map created by author. See Appendix D for source information.

Note: Correlates to utility walking are: young adults, low-income residents, public transit users, population density, residential density, land-use mix and percent slope.
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CHAPTER FIVE

MAPPING CORRELATES TO UTILITY BIKING

Much as Chapter 4 did for utility walking, this
chapter describes the mapping analysis of the
PABS data as it pertains to utility cycling; findings
from this analysis are intended to inform the
decisions of city officials as they prioritize funding
for specific cycling infrastructure improvements.
The mapping study determined the locations of
demographic and environmental indicators of
utility biking throughout San Francisco.

The chapter provides details, first for demographic
variables and then for environmental, of the
process of deciding which of the correlates
to utility biking were to be mapped, based on
findings from the literature review and the
Pedestrian and Bicycling Survey. There follows
a methodology that explains the process of
mapping each variable and producing synthesis
maps that reflect the sum of all findings. The last
section reviews the findings from the mapping
analysis to identify those locations where cycling
infrastructure improvements would be most
effective at increasing rates of biking for transport,
i.e., those having populations and environmental
characteristics most conducive to utility cycling.

5.1 DECIDING WHICH CORRELATES TO MAP

Considerable research proves that certain
population and physical characteristics are more
conducive to biking for transport than others.
According to the literature review, being of
male gender, young age, and higher educational
attainment, as well as having limited access to a
motor vehicle, had a significant positive effect on
the odds of utility biking (see Table 17; sources
listed in Appendix C). There are some additional
review findings that support the assertion that
white people, students, and adults without children
are also more apt to bike for transport. The review
found the impacts of income to be equivocal.

Table 17 shows whether each demographic
correlate is backed by literature review findings
and PABS findings, and whether there is data
available. It also provides explanations of why the
excluded correlates were omitted. (Exclusions
were made as follows: Income was not mapped
because the literature review findings were
contradictory. Student status and access to a
motor vehicle were omitted because this data
was unavailable at the block group level. White
race was left out because intentionally locating
non-motorized transport improvements in white
areas violates Title VI of the Civil Rights Act of

1964.) The density of males, young people,
those with a high school diploma or equivalent,
and households without children were also
included in the analysis and mapped across the
city to identify sites where residents are most
likely to bike for utility.

The literature review also found considerable
evidence supporting the association of bike
infrastructure; bike facilities such as lockers,
showers, and parking; population density; and
greater mix of land uses with a greater likelihood
of cycling for transport (Table 18). One study of
Danish cities and an extensive literature review
of over 300 studies found that steep slopes
pose an impediment. Findings for proximity to
public transit were unclear, and therefore it was
excluded from the mapping analysis. Information
for shower and locker locations was unavailable
and was also omitted. All other environmental
correlates were mapped.
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Table 17. Determining which demographic correlates to utility biking to map

Relationship Data
Correlate Literature review findings found by PABS? available? If not mapped, why not?
Mapped correlates
Gender 1. Male gender positively related in ten studies and one No Yes N/A
literature review that assessed gender.
2. No conflicting evidence was discovered.
Educational 1. Six studies that spanned the globe found higher No Yes N/A
attainment educational attainment was a predictor.
2. An investigation of three Brazilian cities established a
negative correlation. This contrary evidence is the only
assessment from a low or middle income country.
Young age 1. Most research found young age to be associated, but Yes Yes N/A
there was some additional evidence.
2. Younger people were more likely to cycle and the
probability of cycling decreased with age in 4 studies.
3. Another investigation of two cities found contrary results:
younger residents cycled more in Adelaide, but not in Ghent.
4. A pooled review of data from three cities found a
curvilinear relationship.
Children 1. A Danish study found adults with children were No Yes N/A
negatively correlated to cycling distance.
Unmapped correlates
Students 1. Students were positively related according to three studies. N/A No Data for student status was not
2. No conflicting evidence was discovered. available at the block group level.
White race 1. Two examinations of commuting in the U.S. found non- No Yes Intentionally locating transportation
whites cycled less for utility. improvements in predominately
white areas violates Title VI of the
2. No conflicting evidence was discovered. Civil Rights Act of 1964.
Income 1. Findings were ambiguous. No Yes Correlation direction was inconsistent.
Motor vehicle access 1. Limited motor vehicle access was positively associated No No Data for motor vehicle access was not

in six investigations.

2. No conflicting evidence was discovered.

available at the block group level.

Appendix C
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Table 18. Determining which environmental correlates to utility biking to map

Correlate Literature review findings Data availability If not mapped, why not?

Mapped correlates

Population density 1. Two studies and a 2003 literature review found high popula- Yes N/A
tion density was a predictor.

2. Urbanization level or compact development — both proxies

for density — were positively related in two reports and a 2010
literature review.

3. Another investigation had conflicting results: population
density was insignificant, however the city-level density
measures used may have been too coarse to be effective.

Land-use mix 1. A study of bike mode share in India and a 2003 literature Yes N/A
review showed a greater mix of land uses was positively related.

2. Four additional research projects verify the importance of
short trip distance. A greater mix of land uses provides more
proximate destinations, thereby minimizing trip distance.

Topography 1. A Danish study and an extensive literature review found steep Yes N/A
slopes were a deterrent.

Proximity to bike 1. Positive correlations were found in two studies of bicycle Yes N/A
infrastructure commuting and two active travel literature reviews.

2. Analysis of commuting in large cities in the U.S. found a strong
positive association with Type Il (i.e., Class Il) bike lanes per
square mile, but bike paths were not independently correlated.

Bike facilities 1. Five research projects and one literature review of bicycle Partial Locker and shower locations were not
commuting found a relationship with bike facilities. mapped because data was unavailable.
Public bike parking was mapped.
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2. While results for specific facilities or combination of facilities varied
by study, parking, lockers and showers were all positively correlated.

Unmapped correlates

Proximity to public transit 1. Findings were ambiguous Yes Correlation direction was inconsistent.

Appendix C
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5.2 MAPPING METHODOLOGY

This section provides insight into the methodology
and datasets that inform the mapping analysis for
utility bicycling, with details regarding each step.

The procedures for mapping correlates to utility
biking were very similar to those for mapping
variables related to walking for transport
(see Section 4.2: Mapping Methodology).
Demographic predictors of utility biking (male
gender, educational attainment beyond high
school, young adult status, and absence of children
in household) were each mapped as people per acre
by block group using data from the 2010 Census or
from the 2008-2012 American Community Survey
five-year estimates. The calculated density of each
variable was divided into quartiles and assigned
a score of one to four; a higher score indicates a
greater concentration of a given cohort. Physical
environmental variables (proximity to bike lanes,
access to bike parking, population density, land
use mix, and percentage slope) were also mapped
throughout the city (using various data from the
above sources and the SFMTA; citations below) and
scored from one to four, with four indicating the
most favorable condition.

As with the mapping of walking for transport in
the previous chapter, three composite suitability
maps are then presented: One weighted overlay
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combines all demographic variables; another
merges all physical characteristics; and the final
map integrates all correlates to utility biking.

5.2.1 MAPPING DEMOGRAPHIC CORRELATES
TO UTILITY BIKING: DATA AND DEFINITIONS

This section defines the specific demographic
correlates and datasets, citing sources for each.

Information for age, gender, population, and the
number of children per household was gathered
from the 2010 Census. Educational attainment
for adults 25 years and older was obtained from
the 2008-2012 American Community Survey
five-year estimates (sources as cited in Chapter
4 unless otherwise noted below).

The following demographic correlates were
mapped (as persons per acre by block group):

e Male gender, defined by biological sex;

e Educational attainment, measuring adults
aged 25 years or older who received a high
school diploma or equivalent;

e Young age, i.e., adults from 18 to 34 years
old; and

¢ Households without any children, i.e., those
with no people under 18 years of age.

5.2.2 MAPPING ENVIRONMENTAL
CORRELATES TO UTILITY BIKING: DATA AND
DEFINITIONS

This section defines the specific environmental
correlates and datasets, citing sources for each
(where they differ from those in Chapter 4).

Proximity to Class Il Bike Lanes

The SFMTA bicycle route network information
was derived from DataSF, the website for
material issued by the City and County of San
Francisco.®® Quarter-mile and half-mile buffers
from Class Il bike lanes were produced using the
Network Analyst extension of ArcGIS—Network
Analyst service areas calculate distance along
the street network, providing a more accurate
picture than buffers measured “as the crow flies”
(i.e., radii), because residents access bike routes
by traversing the street system. Sites within a
guarter-mile of Class Il bike lanes were scored
as fours, those between a quarter of a mile and
half a mile away were given a two, and all others
were not scored.

http://ow.ly/G9x3n


https://data.sfgov.org/
http://ow.ly/G9x3n

Access to Public Bike Parking

Public bike parking locations were also obtained
from DataSF.8! A Network Analyst service area
was generated to identify all areas within 1/8
mile of these facilities. Places within this buffer
were assigned a score of four, and places outside
this distance were not scored.

Population Density

Population density data was extracted
from the 2010 Census and mapped per the
techniques described in Section 4.2.2: Mapping
Environmental Correlates to Utility Walking:
Data and Definitions. (A definition of population
density is provided in the same section.)

Land Use Mix and Percentage Slope

The steps for mapping land use mix and percentage
slope mirror those explained in Section 4.2.2:
Mapping Environmental Correlates to Utility
Walking: Data and Definitions.

5.2.3 PREPARATION OF COMPOSITE
SUITABILITY MAPS FOR UTILITY BIKING

Three composite suitability maps for utility
walking were created, each showing the
locations of, respectively:

high concentrations of receptive populations;
e conducive environments; and

e demographic and environmental suitability
combined with equal weight.

The procedures for creating composite suitability
assessments in ArcGIS are detailed in Section
4.2.3: Preparation of Composite Suitability Maps
for Utility Walking. The methods described
in that section were followed here, with the
following exception: environmental suitability
variables input into the weighted overlay were
weighted differently based on their relative
importance (whereas in the utility walking
section, as explained therein, environmental
correlates were weighted equally).

The weighting that was used is as follows:
According to an extensive literature review of
over 300 studies of non-motorized transport,
policies which promote bike infrastructure are
the most effective means of increasing utility
biking rates, more so than community design
programs.®? Therefore, proximity of bike lanes
and bike parking were each assigned a 25
percent influence. Slope was also weighted 25
percent because it is a considerable deterrent
to cycling.8Population density and land use mix
were given less importance, at 15 and 10 percent
respectively.

81. San Francisco Municipal Transit Agency, “Bicycle Parking
(Public)” City and County of San Francisco, accessed September
29, 2014, https://data.sfgov.org/Transportation/Bicycle-Parking-
Public-/w969-5mn4.
82. Kevin J. Krizek, Ann Forsyth and Laura Baum, Walking and
Cycling International Literature Review Final Report (Melbourne:
Department of Transportation Walking and Cycling Branch, 2009) 7.

83. Ibid., 7.

65

w
>
w
[-]
w
-
o
<
I
o



https://data.sfgov.org/
https://data.sfgov.org/Transportation/Bicycle-Parking-Public-/w969-5mn4
https://data.sfgov.org/Transportation/Bicycle-Parking-Public-/w969-5mn4

5.3 MAPPING ANALYSIS FINDINGS
FOR UTILITY BIKING

This section describes the mapping analysis
process used to identify the locations of
populations and environments that are conducive
to utility biking, leading up to and including the
final composite suitability map presented at the
end of the section.

5.3.1 LOCATIONS OF POPULATIONS
RECEPTIVE TO BIKING FOR TRANSPORT

Males

Places with high population density typically
generated the most men per acre. These areas
include almost all of Nob Hill, Chinatown and
Downtown Civic Center; Russian Hill and North
Beach south of Greenwich Street; Western
Addition south of Eddy Street; roughly 60
percent of the Mission; most block groups in
Haight Asbury adjacent to the Panhandle; and
east of Mission Street from Avalon Avenue to
Guttenberg Street (Figure 22). Large sections of
the Castro, the Richmond, Excelsior, Visitacion
Valley and Crocker Amazon neighborhoods
contained block groups in the third quartile.
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Figure 22. Density of males

Sources: Map created by author. See Appendix D for source information.
Notes: Density of males is shown in quartiles. All coastal block groups were trimmed at the shoreline to portray accurate physical boundaries.
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Higher Education Attainment

San Franciscans over 25 years old with a high
school diploma or equivalent were more
concentrated in the northeast quadrant of the
city (Figure 23). Virtually all of Nob Hill, Russian
Hill and Chinatown were in the highest quartile.
Additional high-density sites were mainly in the
surrounding neighborhoods: eastern portions of
Pacific Heights and the Marina; most of Downtown
Civic Center, north of McAllister Street; Western
Addition, east of Webster from Geary Boulevard
to California Street; and several block groups in
North Beach from Broadway to Chestnut Street.
Other nearby places with sizeable areas in the
top quartile were: Western Addition south of
Eddy Street; Haight Ashbury, adjacent to the
Panhandle and Golden Gate Park; and throughout
the Mission, excepting the northeast quadrant.
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Figure 23. Density of adults 25 years and older with a high school diploma or GED

Sources: Map created by author. See Appendix D for source information.

Notes: Density of residents with a high school diploma/GED is shown in quartiles. All coastal block groups were trimmed at the shoreline to portray accurate physical boundaries.
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Households without Children

Households without children were found in
essentially the same locations as people with a
high school diploma (Figure 24). The principal
difference was that more sites were in the third
quartile, including the Mission south of 19th Street,
most of the Castro, northern Inner Sunset and large
portions of the Inner and Outer Richmond.

Young Adults

Young adulthood correlated to both walking
and biking for utility. Findings for young adults
are as presented in Section 4.3.1: Locations of
Receptive Populations as Mapped by Correlate.
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"Surrounded by adults, a child crosses Market Street in San Francisco, which is becoming older and
whiter as families leave." See Appendix E for image and caption source.
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Figure 24. Density of households without children

Sources: Map created by author. See Appendix D for source information.
Notes: Density of households without children is shown in quartiles. All coastal block groups were trimmed at the shoreline to portray accurate physical boundaries.
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5.3.2 LOCATIONS OF SUITABLE
ENVIRONMENTS AS MAPPED BY CORRELATE

Proximity to Class Il Bike Lanes

Figure 25 indicates sites within a quarter mile
and half mile of existing Class Il facilities. Only
ten percent of San Francisco’s bicycle network
includes dedicated paths and cycle tracks.?
Access to bike lanes is critical for increasing
cycling rates.® Class Il bike lanes are sparsely
scattered across several neighborhoods but are
predominately clustered in the Mission, South
of Market and Western Addition (Figure 25).
Typically, bike lanes avoid places with steep
topography. (These include Nob Hill, Pacific
Heights, Presidio Heights, Twin Peaks, Diamond
Heights, Noe Valley, Bernal Heights, Excelsior,
southern Haight Ashbury, and the majority of
the Castro; refer to Figure 18 for percent slope).

The entire Mission, most of South of Market, and
the bulk of Western Addition are within a quarter-
mile of a bike lane. In a few neighborhoods, bike
lanes are found at the perimeter but are lacking at
the center. For example, only the edges of Potrero
Hill, the Richmond neighborhoods, Bernal Heights,
and Visitacion Valley fall within the quarter-
mile buffer, while internal blocks within these
neighborhoods are half a mile away from such
facilities. All places with steep topography listed
above are a half mile or more from a bike lane.

Notably, two sizeable areas with gentle slope do
not have easy access to bike lanes: a large region
comprising Parkside and southern Outer Sunset;
and the southern portion of Bayview. These
locations may therefore be ripe for improvements.
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Above: 2014 Bike to Work Day in San Francisco

Right: Green bike lane on Market Street

84. San Francisco Municipal Transit Agency, SFMTA Bicycle
Strategy April 2013 (San Francisco: SFMTA, April 2013), 6, accessed
August 31, 2013, http://ow.ly/F7gu4.

85. Jennifer Dill and Theresa Carr, "Bicycle Commuting And
Facilities In Major U.S. Cities: If You Build Them, Commuters
Will Use Them," Transportation Research Record: Journal of the
Transportation Research Board 1828, no. 1 (2003): 119, 121.
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Figure 25. Proximity to Class Il bike lanes

Sources: Map created by author. See Appendix D for source information.
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Proximity to Public Bike Parking

If convenient bike parking is unavailable, many
residents will not bike.®®¢ To address this issue,
the City has recently installed a great deal of
public bike parking. Over 90 percent of the
2,521 facilities are small bike racks (with four or
fewer spaces) installed on the sidewalk. Another
153 facilities include multiple small racks or lot
parking with five to 10 spaces. More than 80
sites provide between 12 and 200 spaces in a
combination of lots, garages or on the sidewalk.

Figure 26 is a point-density map; it illustrates
places where bike parking facilities are densely
clustered and where they are scarce. Bike
parking is concentrated in the “Core Bicycle
Area” defined in the 2013 SFMTA Bicycle Strategy
as “central-downtown corridors.”®” The largest
parking areas are also found in the core bicycle
area. In southern San Francisco, facilities are
shown to be relatively few and more dispersed.

A distance (1/8 of a mile) equal to a two-to-
three-minute walk from all bike parking is
mapped in Figure 27. Excluding large parks,
most of northern San Francisco has access to
public bike parking within a couple of minutes’
walk. Many places in the southern half of the
city fall outside of this threshold.

Population Density, Land Use Mix, and Percent Slope

Population density, land use mix, and percent
slope correlate to both walking and biking for
transport. Findings for these variables are
discussed in Section 4.3.2: Locations of Suitable
Environments as Mapped by Correlate.

Above: Bike corral on 18th Street in the Castro
District which was installed in December 2011

Right: SFMTA stencil before installation of a
bicycle rack on Folsom Street

86. San Francisco Municipal Transportation Agency, 2012 San
Francisco State of Cycling Report, (San Francisco: SFMTA, 2012), 7,
accessed September 5, 2014, http://ow.ly/F7gjR.

87. San Francisco Municipal Transit Agency, SFMTA Bicycle
Strategy April 2013 (San Francisco: SFMTA, April 2013), 19,
accessed August 31, 2013, http://ow.ly/F7gu4.
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5.3.3 COMPOSITE SUITABILITY MAPS OF
DEMOGRAPHIC AND ENVIRONMENTAL
CORRELATES

Locations with Receptive Populations

Figure 28 displays block groups across the city
with high concentrations of people who are
apt to bike for transport based on demographic
findings. To create this suitability assessment, a
composite was created combining the mapping
analysis for young age, male gender, households
without children, and adults 25 years and older
with a high school diploma.

The intensity of each demographic correlate
is typically greater in dense areas, simply
because there are more people in general.
Therefore, population density has a considerable
impact on demographic suitability. Compact
neighborhoods in northeast San Francisco
and the Mission contain the most receptive
populations to utility biking. Low-density
districts consist of few, if any, block groups with
high concentrations of people who are likely to
bike for transport.

In three locations, demographic suitability does
not correspond to population density. Block
groups along Mission Street in Excelsior and
Crocker Amazon failed to achieve a score of
“very receptive” because residents with a high
school degree and households without children
were scarce. Conversely, Eastern Noe Valley
and the Castro — both relatively low-density
neighborhoods — earned a score of “receptive”
due to the presence of those demographics.
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Figure 28. Populations receptive to utility biking

Sources: Map created by author. See Appendix D for source information.

Note: Demographic correlates to utility biking are: male gender, young adult status, attainment of a high school diploma or GED for adults over 25 years of age, and households without children.
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Ideal Environmental Conditions

Figure 29 identifies the most favorable
environments for utility biking in the city. Results
for proximity to Class Il bike lanes, availability of
public bike parking, population density, land use
mix, and percent slope are combined to produce
this evaluation.

Physical characteristics in northern San Francisco
are mainly favorable for utility biking. Quite a few
neighborhoods are almost entirely composed of
well suited areas, as the map shows. In southern
districts, environmental conditions are generally
poor. One exception is along Mission Street
south of Cesar Chaves Street.

Access to bike lanes and public bike parking
had a profound effect on this assessment.
Sites in excess of a couple minutes’ walk from
bike parking have inadequate conditions for
increasing utility biking rates. Places farther than
a quarter of a mile from a Class Il bike lane did not
obtain a score of “very suitable.” Percent slope
magnified the importance of bike infrastructure,
because bikers typically avoid steep areas, and
infrastructure is lacking in those locations.
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Figure 29. Suitable environments for utility biking

Sources: Map created by author. See Appendix D for source information.

Note: Environmental correlates to utility biking are: proximity to Class Il bike lanes, proximity to public bike parking, population density, land use mix, and percent slope.
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Places with Both Receptive Populations and
Conducive Environments for Utility Cycling

The final composite suitability map reveals ideal
locations for bike infrastructure (Figure 30)
given all factors examined thus far. To produce
this suitability analysis, both demographic and
environmental correlates to utility biking were
combined with equal weight. Consequently, the
most conducive sites contain both populations
and physical characteristics associated with
higher levels of utility biking.

A few sizeable areas were discovered that are
very conducive to utility biking. The first is in
the Mission west of South Van Ness Avenue
and south of 19th street. Another includes
nearly all of Western Addition and northern
Haight Ashbury. One more encompasses most
of Downtown Civic Center, a few adjacent block
groups across Market Street, western Nob Hill,
and the southwest corner of Russian Hill.

In 27 out of 37 neighborhoods, at least some
portion of the area has optimal conditions
for utility biking. Table 19 lists all 27 in order
from those with the largest “very conducive”
area to the smallest. The Mission and Western
Addition have the greatest amount of land that
is well suited for biking, at 729 and 647 acres
respectively. Four neighborhoods include over
200 acres of very favorable land: South of
Market, Downtown Civic Center, Haight Ashbury,
and the Inner Richmond. Still another nine
districts have highly receptive areas ranging in
size from roughly 100 to 190 acres.

Smaller highly receptive sites are concentrated
in a few places: along parts of Mission Street
in Excelsior and northern Bernal heights, along
Columbus north of Broadway Street, in Inner
Sunset adjacent to Golden Gate park, and South
of Market east of 2nd Street. Some of these
locations are split by neighborhood boundaries,
causing areas in each to be quite small.
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Table 19. Areas very receptive to utility biking by neighborhood

Very receptive area

Percentage of neighborhood

Neighborhood (in acres) rated very receptive
Mission 729.4 66%
Western Addition 647.3 67%
South of Market 313.7 23%
Downtown / Civic Center 300.2 73%
Haight Ashbury 282.7 58%
Inner Richmond 238.1 28%
Inner Sunset 190.5 22%
Outer Sunset 151.2 10%
Nob Hill 145.6 62%
Castro / Upper Market 121.4 22%
Outer Richmond 119.1 14%
Outer Mission 103.8 12%
Russian Hill 101.4 33%
Marina 96.3 16%
Bernal Heights 96.0 13%
North Beach 81.7 20%
Excelsior 70.6 7%
Pacific Heights 55.6 13%
Chinatown 51.8 60%
Bayview 38.3 1%
Financial District 38.0 9%
Crocker Amazon 30.7 10%
Noe Valley 24.4 4%
Visitacion Valley 23.5 2%
Potrero Hill 12.3 1%
Ocean View 11.8 1%
Glen Park 9.2 1%
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Sources: Map created by author. See Appendix D for source information.
Note: Correlates to utility biking are: male gender, young adult status, attainment of a high school diploma or GED for adults over 25 years of age, households without children, proximity to Class Il bike lanes, proximity to public bike

parking, population density, land use mix, and percent slope.
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CHAPTER SIX

RECOMMENDATIONS FOR SPECIFIC IMPROVEMENTS

This chapter reviews active and planned City
projects proposed in various policy documents,
examining which ones should be prioritized for
immediate infrastructure improvements, per the
findings of this report, and recommending other
specific improvements.

Over the next five years, the City has allocated
$17 million in funding available for capital
improvements to increase walk mode share and
reduce pedestrian injuries. Another $55 million
has been budgeted for bicycle improvements
over the next two years.

To assess the value of a particular project, city
officials must gauge how each intervention will
impact levels of non-motorized transport. The
findings of this study provide an additional
metric for prioritizing improvements that this
research predicts will increase walking and
cycling rates most effectively. Policies that target
infrastructure in underserved areas with receptive
populations and environments for utility walking
and biking are essential for maximizing the impact
of available funding and meeting the City’s active-
travel mode-share goals.

Projects in the works per the SFMTA Capital
Improvement Program, Vision Zero: Capital
Project Implementation in Support of Vision Zero

and the SFMTA Livable Streets Report to the
San Francisco Bicycle Advisory Committee (BAC)
are reviewed in this section to help prioritize
those improvements that fall within the most
suitable areas (as indicated by this research).®
Additionally, underserved areas that should be
considered for improvements are also presented.

6.1 POLICIES AND RECOMMENDED
IMPROVEMENTS: UTILITY WALKING

To determine which pedestrian improvements
should be prioritized for immediate construction,
capital projects listed in various policy documents
are compared to the walking suitability
assessment presented as Figure 21. First,
pedestrian high-injury streets identified by the
San Francisco Department of Public Health are
overlaid onto the suitability assessment (Figure
31).%° Next, walk improvements listed in Vision
Zero: Capital Project Implementation in Support of
Vision Zero are evaluated to ascertain which are
located in receptive areas for walking (Table 20).%°
Finally, pedestrian projects from the Draft SFMTA
Capital Improvement Program for Fiscal year 2015
- Fiscal Year 2019 that occur on streets with very
favorable conditions for increasing utility walking
rates are discussed, and presented in Table 21.%!

88. San Francisco Municipal Transportation Agency, Draft Capital
Improvement Program for Fiscal year 2015 - Fiscal Year 2019 (San
Francisco: SFMTA, May 20, 2014), 42-55, 92-108, accessed November
7, 2014, http://ow.ly/FW3FT; San Francisco Municipal Transportation
Agency, SFMTA Livable Streets Report to the San Francisco Bicycle
Advisory Committee (BAC) (San Francisco: SFMTA, March 2014), 7,
accessed September 5, 2014, http://ow.ly/F7iMt ; San Francisco
Departent of Public Works and San Francisco Municipal Transportation
Agency, “Vision Zero: Capital Project Implementation in Support of
Vision Zero,” October 14, 2014, 3-7, accessed November 7, 2014, http://
ow.ly/Fw3dS.

89. San Francisco Department of Public Health Open Data,
“Pedestrian High-Injury Corridors, San Francisco, CA,” City and County of
San Francisco, August 17, 2014, accessed August 20, 2014, http://ow.ly/
Fwaki.

90. San Francisco Departent of Public Works and San Francisco
Municipal Transportation Agency, “Vision Zero: Capital Project
Implementation in Support of Vision Zero,” October 14, 2014, 3-7,
accessed November 7, 2014, http://ow.ly/Fw3dS.

91. San Francisco Municipal Transportation Agency, Draft Capital
Improvement Program for Fiscal year 2015 - Fiscal Year 2019 (San
Francisco: SFMTA, May 20, 2014), 92-108, accessed November 7, 2014,
http://ow.ly/Fw3FT.
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6.1.1 PRIORITY PEDESTRIAN HIGH-INJURY
STREETS

Figure 31 illustrates which pedestrian high-injury
corridors should be prioritized for immediate
infrastructure improvements because this research
indicates that they are surrounded by populations
or built-environment characteristics associated
with higher levels of utility walking. The majority of
dangerous streets are concentrated near Downtown
Civic Center and southern Nob Hill. Underserved
corridors north of Market Street and east of Franklin
Street are some of the most ideal and necessary
places for new pedestrian improvements. Almost
all high-injury streets in the Mission should be given
precedence for funding, except for 16th Street east
of South Van Ness Avenue. Other roads prone to
pedestrian accidents and fatalities that should be
improved in the near term are: Webster Street;
Divisadero Street; Masonic Avenue south of Turk
Street; Market Street west of 5th Street; and Mission
and Howard streets from 5th to 11th streets.

6.1.2 OTHER AREAS RECEPTIVE TO UTILITY
WALKING

This research also identifies places that are not
pedestrian high-injury streets, but which have ideal
conditions for increasing walk mode-share (Figure
31). These areas are: Haight Ashbury along the
Panhandle, Western Addition south of Eddy Street,
the Inner Sunset along Golden Gate Park, and along
Van Ness Avenue in Russian Hill and the Marina.
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Figure 31. Pedestrian high-injury corridors in areas best suited to utility walking

Sources: Map created by author. See Appendix D for source information.

Note: Correlates to utility walking are: being a young adult, low-income resident, and/or commuter who usually takes public transit to work; population density; residential density; land use mix; and percent slope.

CHAPTER SIX CHAPTER FIVE CHAPTER FOUR CHAPTER THREE CHAPTER TWO INTRODUCTION

CONCLUSIONS



Table 20. Vision Zero pedestrian improvements in areas best suited to utility walking

ID#  Project Details

2 Ellis Street/Eddy Street, from Leavenworth to Mason streets Conversion of Ellis and Eddy streets to two-way traffic operations, including installation
of pedestrian signals at Ellis/Taylor intersection and Eddy/Taylor intersection

4 Golden Gate Avenue, from Polk to Jones streets Road diet (i.e., reduction in number of automobile travel lanes)

5a Howard Street Near-Term A Temporary corner bulb-outs (“bulbs”) & continental crosswalks at target locations

7 Polk Street, from McAllister to Union streets Early implementation of Polk Street safety and street treatments, such as
daylighting, signal re-timing, and colored curbs

10b  Webster Street, from Fulton to Sutter Pedestrian bulbs at Turk/Webster

10c  Webster Street, from Fulton to Sutter streets Additional pedestrian improvements, such as temporary bulbs and daylighting, at
McAllister and Post streets

16 Irving Street, from Arguello Boulevard to 9th Avenue Pedestrian and bus bulbs, as well as a new traffic signal

19 Mission Street, from 18th to 23rd streets Pedestrian intersection treatments, such as daylighting and continental crosswalks

21 Sutter Street, at Mason, Taylor, and Leavenworth streets Four bulbs at each intersection

24 Columbus Avenue, Broadway to Union Street Bulbs at intersections of Stockton Street with Green, Vallejo, and Grant streets

28 Geary Blvd./Leavenworth Street and Eddy Street/Mason Street Pedestrian intersection treatments, such as temporary bulbs, continental
crosswalks, and a leading pedestrian interval

33 6th Street at Minna Street New traffic signal

37 Persia Triangle improvements Pedestrian intersection treatments, including bulbs and lighting, on streets
bounded by Mission and Persia Streets and Ocean Avenue

38 Valencia Street/Duboce Avenue Variety of spot improvements, such as daylighting, vehicle turn restrictions, and

signal upgrades

http://ow.ly/Fw3dS
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6.1.3 PRIORITY VISION ZERO PEDESTRIAN Table 21. CIP pedestrian improvement projects in areas best suited to utility walking
PROJECTS

Vision Zero: Capital Project Implementation Clp# Project
in Support of Vision Zero identifies 40 projects PE0109 Columbus Avenue pedestrian improvements
totaling over $20 million, many of which are o
intended to help reduce pedestrian injuries and PEO117 Turk Street at Webster Street pedestrian improvements
. 92 .
deaths (Figure 9).% Eight of these prOJe.cts are PE0122 Pedestrian Safety spot improvements within a block radius of Octavia Street
already completed, and SFMTA has committed to
implementing another 24 Vision Zero projects by PE0157 Market and Octavia streets intersection improvement project
2024.% Pedestrian improvements in support of
Vision Zero that are expected per the findings of PE0158 Oak and Octavia streets intersection improvement project
this research to most effectively increase walking
rates are listed in Table 20. Source: San Francisco Municipal Transportation Agency, Draft Capital Improvement Program for Fiscal year 2015 - Fiscal Year 2019 (San Francisco:

SFMTA, May 20, 2014), 92-108, accessed November 7, 2014, http://ow.ly/FW3FT.

6.1.4 PRIORITY PEDESTRIAN PROJECTS FROM
SFMTA’S CAPITAL IMPROVEMENT PROGRAM

The Draft SFMTA Capital Improvement Program
for Fiscal year 2015 - Fiscal Year 2019 includes
40 pedestrian projects totaling over $67 million
which are expected to Improve: congestlon, 92. San Francisco Departent of Public Works and San Francisco
street design and the safety of peop|e walking.94 Municipal Transportation Agency, “Vision Zero: Capital Project

’ A . . Implementation in Support of Vision Zero,” October 14, 2014, 3-7,
For some projects listed in that document, accessed November 7, 2014, http://ow.ly/Fw3ds.
specific locations are not provided. Pedestrian 93. Ibid.
. di h b 94. San Francisco Municipal Transportation Agency, Draft Capital
'mprovements proposea In areas that are best Improvement Program for Fiscal year 2015 - Fiscal Year 2019 (San

suited to utiIity walking are listed in Table 21 Francisco: SFMTA, May 20, 2014), 92-108, accessed November 7, 2014,
' http://ow.ly/FW3FT.

89


http://ow.ly/Fw3dS
http://ow.ly/Fw3dS
http://ow.ly/Fw3FT
http://ow.ly/Fw3FT
http://ow.ly/Fw3FT
http://ow.ly/Fw3dS
http://ow.ly/Fw3FT

6.2 POLICIES AND RECOMMENDED
IMPROVEMENTS: UTILITY BIKING

To establish which bike improvements should be
given precedence for near-term funding, capital
projects listed in several policy documents are
evaluated using the biking suitability assessment
map (Figure 30). First, cyclist high-injury streets
presented in the SFMTA Livable Streets Report to
the San Francisco Bicycle Advisory Committee in
March 2014 are superimposed onto the biking
suitability assessment (Figure 32).° Next,
bike projects enumerated in the Vision Zero:
Capital Project Implementation in Support of
Vision Zero are examined to identify those in
areas conducive to utility biking (Table 22).%¢ In
conclusion, bike improvements proposed in the
Draft SFMTA Capital Improvement Program for
Fiscal year 2015 - Fiscal Year 2019 that are found
to be surrounded by favorable conditions for
increasing biking rates are given in Table 23.%7
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6.2.1 PRIORITY CYCLIST HIGH-INJURY
STREETS

Cyclist high-injury corridors that should be
prioritized for immediate infrastructure
improvements are shown in Figure 32. These
underserved streets are clustered in northeastern
San Francisco and the Mission. Downtown Civic
Center between Eddy and McAllister streets is
unsafe for cyclists, though it is surrounded by
populations and environmental conditions which
are associated with higher levels of cycling; this
situation deserves remediation. Polk Street
south of Union also has a high rate of severe
injuries and fatalities to cyclists in an area that
is notably receptive to biking. Additional streets
that are dangerous for cyclists and that should
be improved in the near-term are located in:
Haight Ashbury; southern Western Addition; the
Mission, except in the northeast quadrant; and a
few places in South of Market.

6.2.2 PRIORITY VISION ZERO BICYCLE
IMPROVEMENTS

A few projects listed in Vision Zero: Capital
Project Implementation in Support of Vision Zero
are along bicycle high-injury corridors (Figures
9 and 32), making them prime targets for
improvements.®® Improvements in support of
Vision Zero that are expected to most effectively
increase utility biking rates are listed in Table 22.

95. San Francisco Municipal Transportation Agency, SFMTA Livable
Streets Report to the San Francisco Bicycle Advisory Committee (BAC)
(San Francisco: SFMTA, March 2014), 7, accessed September 5, 2014,
http://ow.ly/F7iMt.

96. San Francisco Departent of Public Works and San Francisco
Municipal Transportation Agency, “Vision Zero: Capital Project
Implementation in Support of Vision Zero,” October 14, 2014, 3-7,
accessed November 7, 2014, http://ow.ly/Fw3dS.

97. San Francisco Municipal Transportation Agency, Draft Capital
Improvement Program for Fiscal year 2015 - Fiscal Year 2019 (San
Francisco: SFMTA, May 20, 2014), 42-55, accessed November 7, 2014,
http://ow.ly/Fw3FT.

98. San Francisco Municipal Transportation Agency, “Vision Zero:
Capital Project Implementation in Support of Vision Zero,” October 14,
2014, 3-7, accessed November 7, 2014, http://ow.ly/Fw3dS.
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Figure 32. Cyclist high-injury corridors in areas best suited to utility biking

Sources: Map created by author. See Appendix D for source information.

Note: Correlates to utility biking are: men, young adults, people over 25 with a high school diploma or GED, households without children, proximity to bike lanes, proximity to public bike parking, population density, land-use mix and slope.
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Sources: Map created by author. See Appendix D for source information.
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6.2.3 PRIORITY BICYCLE PROJECTS FROM
SFMTA'S CAPITAL IMPROVEMENT PROGRAM

The Draft SFMTA Capital Improvement Program
for Fiscal year 2015 - Fiscal Year 2019 includes
49 bicycle-related projects, totaling over $119
million, that aim to create new bicycle facilities
and improve cyclist safety.®®* Many projects
itemized in that document do not provide exact
locations. Bicycle improvements proposed in
areas that are receptive to utility biking are listed
in Table 23.

6.2.4 OTHER AREAS RECEPTIVE TO UTILITY
BIKING

The June 2013 SFMTA Bicycle Strategy Update
Needs Assessment identified strategic gap-
closures needed to improve the fragmented
bicycle network (Figure 8).1°° Post and Sutter
streets are also strategic network gap-closures
that are located in places with favorable
conditions for increasing bike rates. Additional
existing bike routes in areas where improvements
are expected to have the largest possible effect
are: Columbus Avenue, Taylor Street, California
Street, Broadway east of Polk Street, and
Webster south of Fulton Avenue (Figure 33).

http://ow.ly/Fw3FT.

http://ow.ly/F7gud

Table 22. Visi

on Zero bicycle improvements in areas best suited to utility biking

ID#  Project Details
4 Golden Gate Avenue, from Polk to Jones Road diet
streets
5a Howard Street Near-Term A Restriping for bike lane buffer from 6th to
11th streets
7 Polk Street, from McAllister to Union streets Bicycle measures at intersections
10a Webster Street, from Fulton to Sutter streets Addition of a buffer to the bike lane
18  Market Street, from Gough to 12th streets Raised cycle-track pilot project
30 King Street bike improvements Bike lane extension between 2nd and 3rd streets
http://ow.ly/Fw3dS
Table 23. CIP bicycle projects in areas best suited to utility biking
CIP# Project
BI0101 2nd Street bike lanes
B10102 5th Street bike lanes
BI0103 7th Street streetscape
BI0118 California Pacific Medical Center--26th Street and Cesar Chavez Street corridor evaluation
Bl0121 Folsom and Essex streets pilot project
BI0127 Polk Street improvement project
BI0136 Western Addition - downtown bikeway connector
BI0137 Wiggle - neighborhood green corridor
BI0138 Market and Octavia streets - bicycle spot improvements and network upgrades
BI0154 Folsom Street streetscape
BI0155 Masonic Avenue streetscape

http://ow.ly/Fw3FT.

93



http://ow.ly/Fw3FT
http://ow.ly/Fw3FT
http://ow.ly/FyAvd
http://ow.ly/FyAvd
http://ow.ly/Fw3dS
http://ow.ly/Fw3FT
http://ow.ly/Fw3FT
http://ow.ly/F7gu4




CHAPTER SEVEN
CONCLUSIONS

The conclusion begins with summaries of the
key findings from the research conducted—the
literature review, the Pedestrian and Bicycling
Survey, and the mapping analysis of correlates
to utility walking and biking.

A survey of the limitations of this research is then
presented, in order to ensure that these findings
are interpreted appropriately; this is followed by
proposals for potential future research projects
building upon this study.

7.1 SUMMARY OF FINDINGS

7.1.1 LITERATURE REVIEW FINDINGS

The literature review confirmed that specific
types of people are more likely than others to
walk or bike for utility. People earning a low
income and public transit users have greater
odds of walking for transport. Males, students,
households without children, and those with a
high level of education are positively associated
with biking for utility. Young age, white race, and
limited access to a motor vehicle correlate to
increased levels of both modes of utility NMT.

Environmental conditions also play an important
role in the decision to walk or bike. For example,
steep hills are an impediment to both modes,
especially cycling. For example, one study which
examined the impact of steep slopes found
that “1m of vertical travel on a bicycle can be
considered to be equivalent to approximately
8m of horizontal travel.”1°!

Additional environmental correlates were also
identified. The presence of bike infrastructure
and bike facilities such as parking, showers and
lockers have a strong effect on the propensity
to bike for utility. Increased residential density
is associated with greater odds of walking for
transport. Population density and greater land
use mix are related to increased rates of both
walking and biking for transport.

7.1.2 PEDESTRIAN AND BICYCLING SURVEY
FINDINGS

The Pedestrian and Bicycling Survey (PABS)
tested the relationships found in the literature
review for applicability in San Francisco. By
directly evaluating the population of interest,
regression analysis of the PABS data examined
potential departures from the literature review
due to unique characteristics of the city.

PABS Findings: Utility Walking

Almost all residents in the sample walked for
utility in the past week. Discovering that most
residents walk for utility is an important finding
which provides support for additional pedestrian
infrastructure throughout the city.

Only 47 percent of San Franciscans who are
employed or students walked for their entire
commute to work or school in a typical week.
Of those residents who regularly commuted
solely on foot, 30 percent did so at least five
days a week. These findings demonstrate an
opportunity to increase the walk mode share of
commute trips.

Females are approximately twice as likely as
males to walk to work or school in a typical
week. Policies which target females may be an
effective means for increasing pedestrian mode
share of commute trips.
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PABS Findings: Utility Biking

A small percentage of San Franciscans biked
for utility, consistent with research for other
locations. Just 18 percent of residents reported
cycling for transport in the past week. A total of
11 percent of residents rode to work or school,
while 6 percent cycled to transit and 13 percent
biked to other destinations.

In a typical week, only 13 percent of the sample
commuted to work or school via bike. A slightly
higher proportion —15 percent — of residents
who are employed or who are students reported
biking regularly to work or school.

One correlation identified in the literature review
was confirmed: young age was associated with
increased utility biking. Young adults were
3.8 times more likely than seniors to bike for
transport. Middle aged adults were 3.3 times
more apt to bike for utility than their senior
counterparts.
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7.1.3 MAPPING ANALYSIS FINDINGS
Mapping Analysis Findings: Utility Walking

The most suitable locations for pedestrian
infrastructure are concentrated in northeast San
Francisco and in the Mission (Figure 21). A few
neighborhoods contain large areas with very
favorable conditions; these are the Mission,
Western Addition, and Downtown Civic Center.
Over 75 percent of Nob Hill, Chinatown and
Downtown Civic Center are well suited for
pedestrians.

Mapping Analysis Findings: Utility Biking

Receptive areas for cycling infrastructure are
predominately located in northern San Francisco
and in the Mission (Figure 30). Southern San
Francisco is largely unsuitable for biking, with a
few small exceptions.

The Mission and Western Addition have the
greatest amount of land that is well suited
for biking. Four more neighborhoods have
significant areas with very favorable conditions:
South of Market, Downtown Civic Center, Haight
Ashbury, and the Inner Richmond. Several others
contain smaller but still notable areas that are
conducive to utility biking.

7.2 LIMITATIONS AND POTENTIALS OF
THIS RESEARCH

7.2.1 LIMITATIONS OF THIS STUDY

Several limitations of this research project must
be acknowledged in order to better understand
the impact and scope of these findings:

e There are numerous factors that
contribute to where people walk beyond
those considered in this investigation.

e Census data used in the mapping analysis
is based on where residents live and
therefore relates to trip origins but not
destinations.

e Some correlates to non-motorized
transport in the literature review are not
mapped in chapters four and five. (Refer
to tables 10, 11, 13, and 14 to see which
correlates were omitted and the reasons
for exclusion.)

e This research does not prove a causal
relationship for correlates to active travel.
Instead, it establishes correlation, fulfilling
one condition required to prove a causal
relationship. Findings from this project
provide a starting point from which future
studies can establish causation.



Due to the relatively small number of
people who responded to the PABS survey
(271), findings from the logistic regression
analysis should be given only their due
weight; the survey achieved a confidence
level of 90 percent, as discussed in
Section 3.6.6: Study Limitations.

Though a number of variables tracked by
the PABS fairly well matched the census
data for the population of San Francisco,
the sample did diverge from the full
population by 5 percentage points or
more along a number of variables: age,
race, employment status, educational
attainment, and those earning a high

or low income (as opposed to those

in the mid-range, whose proportion

was representative). (Consult Section
3.4.5: Is the Sample Representative of
the Population of San Francisco? for a
comparison of specific cohorts.)

Bicycle parking demand is not addressed.
Only the presence of bike parking is
considered in this study.

Walking and biking trips are frequently
overestimated by respondents because
they are “considered to be a virtuous
behavior.”1%?

7.2.2 RECOMMENDED FUTURE RESEARCH
BUILDING UPON THIS STUDY

Future research can extend the mapping analysis
presented herein to include additional active
travel correlates. Having limited access to a
motor vehicle was found to correlate to both
walking and biking for utility. Data on household
vehicle ownership can be used to identify places
where there are high densities of people with
limited access to a motor vehicle. Similarly,
information on student status can be used to
find places with high concentrations of students
(who correlate to utility biking).

Subsequent research into active travel in San
Francisco would benefit by administration of
the Pedestrian and Bicycling Survey to a larger
number of residents; a sample large enough to
generate a closer statistical representation of the
entire population is necessary to conclusively
prove demographic correlations to walking and
biking in San Francisco.

A recent 2011 SFMTA survey of bicycling relied
on data from an intercept survey.!®® Findings
from intercept surveys are difficult to apply to
the general population.’®* Therefore, for some
applications, intercept surveys should be replaced
with a more robust instrument, such as the

PABS. Given the lack of reliable non-motorized
transport trip data, an active travel survey similar
to the PABS could provide great insight into how
much walking or biking is occurring and who is
completing the majority of trips.

http://ow.ly/FwB2I
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APPENDIX A
PEDESTRIAN AND BICYCLING SURVEY

SAN JOSE STATE SAN JOSE STATE

UNIVERSITY

College of Sacial Sciences

Department of Urban and
Regianal Planning

Ciree Washington Square

San Jasé, Califormia 45152-a185
Vaite: §08-024-CB82

Fax: 468-934-5873
urbplanGoemail sjsuedu

wwwsfsuedu

May 9, 2014

Dear San Francisco resident:

How do you get around San Francisco on a daily basis? Your
household has been randomly selected to participate in a survey
studying how people travel around the city. The survey is being
conducted by researchers at San José State University. We will
share the results with city planners in San Francisco, to help them
improve local transportation for everyone.

Please have the survey completed by the adult in your household
who had the most recent birthday. (By “adult,” | mean anyone 18
years or older.)

The survey must be completed and mailed back within two weeks.
A postage-paid envelope is included.

The back of this letter has information explaining your rights as a
subject of research conducted through San José State University.
We appreciate your taking time to read this information.

Thank you very much for completing this important survey. Your
response will help improve local transportation in San Francisco!

Sincerely,

Prdesre. fn bl ~

Rebecca Walters, AICP
San Jose State University Graduate Student
Candidate for Master of Urban Planning

UNIVERSITY

College of Social Sciences

Department of Urban and
Regional Planning

©ne Washingion Square
San José, California 951920185
Voice: 408-5:34-5883

Fax: 408-924-5872
urbplangpemail sjsu.edu

wrweji ey

Agreement to Participate in Research

“Walking and Cycling in San Francisco: Identifying Underserved
Locations that are Particularly Conducive to Active Travel via the
Pedestrian and Bicycling Survey”

(Responsible Investigator: Rebecca Walters)

You are invited to participate in a survey study on how people get
around in their daily transportation. The survey involves questions
about your travel, how often you bicycle and walk, for what purposes
you make these trips, and some demographic information about
yourself.

There is no anticipated risk to you from participating in this project.
There are no direct benefits for participating in this study either! You
may, however, learn a little bit about how and where you travel. The
results of this study may be published, but no information that could
identify you will be included.

Participation in the study is voluntary. If you decide to participate in
the study, you are free to not answer any question and to withdraw
at any time without any negative effect on your relations with San
José State University or with any other participating institutions or
agencies.

No service of any kind, to which you are otherwise entitled, will be
lost or jeopardized if you choose to not participate in the study. By
filling in the survey and returning it we will know that you have
agreed to be in this study. Thanks for doing this!

Fedesaa z’m&%\ '5/‘7/1’4

Rebecca Walters, AICP May 9, 2014

Questions about this research may be addressed to Rebecca Walters at
415-272-0748. Complaints about the research may be presented to Asha
W. Agrawal, Department of Urban and Regional Planning, SJSU, at 408-
924-5853. Questions about a research subjects’ rights or research-related
injury may be presented to Pamela Stacks, Ph.D., Associate Vice President,
Graduate Studies and Research, SJSU, at 408-924-2427.
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APPENDIX A

PEDESTRIAN AND BICYCLING SURVEY

How DO YOU GET AROUND TOWN?

This survey asks you questions about how you get around for your daily travel, with a focus on how
often you bicycle and walk. Even if you never walk or bicycle, we are still very interested in your
responses. Thank you for taking the time to complete this survey!

Questions about your recent travel

1. What is today’s date?

Month Day
2. Were you out of town during the last 7 days?

Os No OR O Yes (If yes, how many days? )

3. Check one box for each line below to tell us THE MOST RECENT TIME you used each type
of travel. Note that some trips you make may fit into multiple categories below. For example, if
you walked to the store yesterday to get exercise AND to buy bread, then you would check

2

“Last 7 Days” for both row “g” and row “h.”

Not Used
Last7  Last Last3  Last in the

Type of Travel Days Month Months Year Last Year
a) Passenger or driver in a vehicle (for example, o 0. O O. O

a car, truck, motorcycle, or taxi)
b) Public transit (for example, bus, train, or m] - s O O

ferry)
¢) Bicycle to or from public transit O 0. Os O Os

d) Bicycle to a destination OTHER THAN
public transit (for example, to a job, store, O 0. Os 0. Os
park, or friend’s house)

¢) Bicycle for recreation or exercise (do not m] ] ] O. Os
include riding a stationary bicycle)

f) Walk to or from public transit 0. 0O 0 0. Os

2) Walk to a destination OTHER THAN
public transit (for example, to a job, store, O 0. O 0. O
patk, or friend’s house)

h) Walk for recreation, exercise, or to walk the o 0. 0Os O. O
dog ‘

100

Questions about HOW OFTEN you BICYCLED in the last 7 days

In the last 7 days (up to yesterday), on how many days did you:

4. Bicycle to OR from public transit (for example, to a bus or train stop) ... Number of days
5. Bicycle to OR from work or school.. . ... Number of days ____

6. Bicycle to get somewhere OTHER than work, school, or public transit.
(For example, to go shopping, see a friend, or eat a meal. Do NOT

include trips with no destination, such as a bike ride solely for exercise.) .. Number of days

7. Ride a bicycle for exercise or recreation, without having a destination for

the trip. . ..o Number of days ____

Questions about HOW OFTEN you WALKED in the last 7 days

In the last 7 days (up to yesterday), on how many days did you:

8. Walk to OR from public transit (for example, to a bus or train stop) ... Number of days ___

9. Walk to OR from work or school. .............................. Number of days ____

10. Walk to get somewhere OTHER than work, school, or public transit.
(For example, to go shopping, see a friend, or eat a meal. Do NOT

include trips with no destination, such as a walk solely for exercise.) ... Number of days ____

11. Walk for exercise or recreation, without having a destination for the
L5 61 N .

Questions about your general travel

Number of days ____

12. DURING A TYPICAL WEEK, how many days does your commute to work or school include

any of the following forms of transportation? If you don’t commute, mark each one as “0.”

a) Number of days walking:

(count walking to or from a parked car or transit stop IF the walk was at least 10 minutes)

b) Number of days bicycling: ____
¢) Number of days taking public transit (for example, a bus, train, or ferry): ___
d) Number of days driving myself: ___

e) Number of days riding as a passenger with someone else:



Some questions about you and your household

13. In what year were you born?
Year:

14. What two streets intersect closest to your home?

and
(First street name) (Second street name)
15. What zip code do you live in?
16. What is your legal gender?
O, Male . Female Os Prefer not to say

17. What is your race or ethnicity? (Check all that apply.)
O African American or Black [Os Native Hawaiian or other Pacific Islander

O: American Indian or Alaskan Native Os White

O Asian O; Don’t know

0. Hispanic or Latino Os Other (please explain: )

18. Which categories best describe you? (Check all that apply.)

O Working for pay OUTSIDE the home Os A homemaker
0. Working for pay INSIDE the home O Going to school
Os Looking for work O Retired

O. Other, please explain:

19. What is the highest level of education you have completed?

O No high school diploma 0O Bachelor’s degree

O: High school diploma Os Master’s degree

Os GED or alternative credential Oy Professional school degree
0. Some college, less than 1 year O Doctorate degree

Os Some college, 1 or more years, no degree O Other, please explain:

O Associates degree

Some final questions ask about your household. By “household” we mean all the people who
cutrently live with you in your home. Please do not include renters or tenants. If you live in a
dormitory, in a boarding house, or with roommates, just answer the following questions for yourself

AND CHECK HERE O.
20. How many people live in your household, including you?
Number of people under 18: __ Number of people 18 years and older: ____
21. To understand travel choices, and for statistical purposes, we need an idea of your total household

income. Please matk an “X” on the scale below to indicate the APPROXIMATE TOTAL
ANNUAL COMBINED income of all the working adults in your household.

\ | | | | \ |
0 $20,000 40,000  $60,000  $80,000  $100,000  $120,000

or more

THANK YOU!
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¢Como se transporta por la cuidad?

Esta encuesta le hace preguntas sobre como viaja diariamente por la cuidad, especificamente la
frecuencia en que camina o utiliza la bicicleta. Aun si nunca camina o utiliza la bicicleta, estamos
muy interesados en conocer su respuesta. {Gracias por tomar el tiempo para completar esta
encuesta!

Preguntas sobre sus viajes tecientes

1. ;Cual es la fecha de hoy?

Mes Dia
2. ¢Estuvo fuera de la cuidad en los dltimos 7 dias?
Os No (¢} o Si (;Si si, cuantos dias? )

3. Marque una casilla en cada linea abajo para decirnos LA VEZ MAS RECIENTE que utilizé
este tipo de transporte. Note que algunos de los viajes que haga serian apropiados en varias
categorias indicadas abajo. Por ejemplo, si ayer caminé a la tienda para hacer ejercicio Y

2

comprar pan, usted marcaria “Ultimos 7 dias” en la linea “g” y la linea “h.”

Preguntas sobre CUANTAS VECES utiliz6 LA BICILETA en los tltimos 7 dias

En los dltimos 7 dias (incluyendo ayer), cuantos dias utilizé:

4. La bicicleta para ir O regresar del transporte publico (por ejemplo del

autobus o estacion del tren) .. ... Numero de dias ____
5. La bicicleta para ir O regresar del trabajo o escuela .. .................. Numero de dias
6. La bicicleta para llegar a un lugar APARTE DE su trabajo, escuela, o

transporte publico (por ejemplo ir a las tiendas, visitar a un amigo(a), o
comer. NO INCLUYA las veces que la utilizé sin un destino en particular,
como para hacer ejercicios) .. ........... i i Numero de dias

7. La bicicleta para hacer ejercicios o de recreacion, sin un destino particular.  Numero de dias

Preguntas sobre CUANTAS VECES usted CAMINABA por las ultimas 7 dias

No
Ultimos ~ Ultimo ~ Ultimos ~ Ultimo  utilizado en
Tipo de transporte 7 dias Mes 3 meses  Afio ultimo afio
a) Pasajero(a) o conductor(a) en un vehiculo (por
ejemplo un carro, camioneta, motocicleta o [m ]y Oz Os O. 0Os
taxi)
b) Transporte publico (por ejemplo autobis, tren, o O, O 0. O
o ferty)
¢) Bicicleta para ir o regresar de transporte publico [mp O Os O. Os

d) Bicicleta para llegar a destino QUE NO SEA
transporte publico (por ejemplo a su trabajo, a O O Os 0. Os
la tienda, a un parque o a casa de un amigo(a))

e) Bicicleta por diversién o ejetcicio (no incluya el

En los dltimos 7 dias (incluyendo ayer), cuantos dias:

8. Camind para ir o regresar del transporte publico (por ejemplo del autobus o )
€SLACION € LIEN) + vt ettt et et et e e e e e Numero de dias __
9. Camino para ir O regresar del trabajo o escuela .. ...................... Numero de dfas

10. Camin6 para llegar a un lugar APARTE DE su trabajo, escuela, o
transporte publico (por ejemplo ir a las tiendas, visitar con un amigo(a), o
comer. NO INCLUYE las veces que caminaba sin ir un destino particular,
como para hacer ejercicios) ........... .. . i Numero de dias ____

11. Caminé para hacer ejercicios o por diversién, sin destino particular. ........ Numero de dias

Preguntas sobre sus viajes en general

uso de bicicleta de ejercicios) o 0. 0 O O
f) Caminar para ir o regresar de transporte publico (m 0. 0s 0. Os
. . e .
2) Caminar para llégar a destino QUE NO SEA o, O, Os O. O
transporte publico
h) Caminar por diversion, hacer ejercicios, o o O, O 0. O-

pasear al petro.
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12. ¢:DURANTE UNA SEMANA TiPICA, cuantos dias incluye algunas de las formas de
transporte mencionadas abajo en sus viajes diarios al trabajo o la escuela? Si no viaja
diariamente, marque cada una como “0.”

a) Numero de dfas que camina: (cuente también caminando hacia o regresando de un
carro estacionado, si la caminada fue por lo menos de 10 minutos.)

b) Numero de dias que utiliza la bicicleta:____
¢) Numero de dias que usa transporte publico (por ejemplo el autobus, el tren, o un ferry):
d) Numero de dias que manejo yo mismo: ___

e) Numero de dias que soy pasajero(a) con alguien mas:____



Algunas preguntas sobre usted y su casa

13. ¢En que afio naci6?

Afio:
14. ¢Cuales son las calles que cruzan cerca de su casa?

y

(Nombre de la primera calle) (Nombre de la segunda calle)

15. ¢A que cédigo postal vive?

16. ¢Cual es su género?
: Masculino 0. Femenino

[0; Prefiero no contestar
17. ¢Que es su raza o origen étnico? (Marque todas las que correspondan)

O: Afroamericano o Negro 05 Hawaiano nativo o islefio del

Pacifico

[ Indio americano o nativo de Alaska O Blanco

Os Asiatico O No lo se

0. Hispano o Latino Os Otro (por favor explique:

)

18. ¢Cuales son las categorfas que mejor lo/la describen? (Marque todas las que
correspondan)

O Trabajo por pago FUERA de casa Os Ama de casa

[0: Trabajo por pago DENTRO de casa s Asisto a la escuela
Os Busco trabajo O- Retirado(a)

0. Otro, por favor explique:

19. ¢Cual es el mas alto nivel de educacién que usted ha completo?
O Titulo de Bachillerato
Os Titulo de Maestria

O: No diploma secundaria

O Diploma de secundaria

Os Credencial de secundaria alternativa Oy Titulo Profesional

O. Algo de Universidad, menos de 1 afio Oio Titulo Doctorado

Os Algo de Universidad, 1 o mas afios, no titulo [ Algun otro, explique por favor:

O Algan titulo asociado a Universidad

Algunas dltimas preguntas sobre su hogar. En este caso, “hogar” se refiere a todas las
personas que actualmente viven con usted en su casa. Por favor, no incluya a inquilinos o
arrendatarios. Si vive en un dormitorio, en una casa de huéspedes, o con compafieros de
cuarto, solo responda por si mismo a las siguientes preguntas Y MARQUE ESTA CASILLA
0.

20. ¢Cuantas personas viven en su hogar, incluyendo a usted?
Numero de personas que son menores de 16 afios:
Numero de personas que tienen 16 afios o mas:

21. Para entender sus elecciones de transporte, y con fines estadisticos, necesitamos tener
una idea de los ingresos totales de su hogar. Por favor, marque una “X” en la escala abajo
para indicar el TOTAL APROXIMADO INGRESO ANUAL COMBINADO de todos los
adultos que trabajan y viven en su hogar.

0 $20,000 $40,000 $60,000 $80,000  $100,000  $120,000

O mas.

/GRACIAS
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APPENDIX B

PEDESTRIAN AND BICYCLING SURVEY RESPONSES

This appendix presents the results of the 271
complete surveys used for analysis in the report.

Note: Percentages may not sum to 100% due to

rounding.

Questions about your recent travel

2. Were you out of town during the last 7 days?

No
Yes
Missing

Yes (If yes, how many days?

Mean

Standard deviation
Number of responses

71%
28%
1%

0.9
2.2

3. Check one box for each line below to tell us THE MOST RECENT TIME you used each type of travel.
Note that some trips you make may fit into multiple categories below. For example, if you walked to
the store yesterday to get exercise AND to buy bread, then you would check “Last 7 Days” for both
row “g” and row “h.”

Last 7 Last Last 3 Last Not Usedin
Type of Travel Days Month Months Year the Last Year Missing
a. Passenger or driver in a vehicle 91% 6% 1% 1% 0% 0%
(for example, a car, truck, motor-
cycle, or taxi)
b. Public transit (for example, bus, 65% 13% 8% 3% 9% 3%
train, or ferry)
c. Bicycle to or from public transit 6% 3% 2% 5% 79% 5%
d. Bicycle to a destination 14% 4% 4% 7% 66% 4%
OTHER THAN public transit
(for example, to a job, store, park,
or friend’s house)
e. Bicycle for recreation or 13% 4% 8% 10% 61% 4%
exercise (do not include riding a
stationary bicycle)
f. Walk to or from public transit 64% 13% 6% 4% 11% 1%
g. Walk to a destination OTHER THAN 85% 8% 1% 1% 5% 0%
public transit (for example, to a job,
store, park, or friend’s house)
h. Walk for recreation, exercise, or 72% 14% 3% 3% 6% 1%

to walk the dog
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Questions about HOW OFTEN you BICYCLED in the last 7 days
In the last 7 days (up to yesterday), on how many days did you: Number of days

Below
out-of-town
Number of days 0 1 2 3 4 5 6 7 Missing threshold
4. Bicycle to OR from public transit (for example, to 81% 3% 0% 1% 0% 0% 0% 0% 3% 11%
a bus or train stop)
5. Bicycle to OR from work or school 77% 3% 1% 1% 2% 3% 0% 0% 2% 11%
6. Bicycle to get somewhere OTHER than work, 75% 5% 3% 2% 0% 1% 0% 0% 2% 12%

school, or public transit. (For example, to go
shopping, see a friend, or eat a meal. Do NOT
include trips with no destination, such as a bike
ride solely for exercise.)

7. Ride a bicycle for exercise or recreation, without 76% 6% 3% 0% 1% 0% 0% 0% 2% 12%
having a destination for the trip

Questions about HOW OFTEN you WALKED in the last 7 days
In the last 7 days (up to yesterday), on how many days did you: Number of days

Below
out-of-town
Number of days 0 1 2 3 4 5 6 7 Missing  threshold
8. Walk to OR from public transit (for example, to a 25% 7% 9% 7% 5% 14% 3% 13% 1% 12%
bus or train stop)
9. Walk to OR from work or school 58% 4% 3% 3% 3% 7% 1% 6% 3% 12%
10. Walk to get somewhere OTHER than work, 11% 10% 13% 7% 7% 12% 2% 20% 1% 15%
school, or public transit. (For example, to go
shopping, see a friend, or eat a meal. Do NOT
include trips with no destination, such as a walk
solely for exercise.)
11. Walk for exercise or recreation, without having a 27% 14% 10% 8 3% 7% 1% 13% 1% 15%

destination for the trip
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Questions about your general travel

12. DURING A TYPICAL WEEK, how many days does your commute to work or school include any of the following forms of
transportation? If you don’t commute, mark each one as “0.”

Number of days 0 1 2 3 4 5 6 7 Missing Mean
a. Number of days walking: __ (count walking 57% 3% 4% 5% 3% 17% 1% 7% 2% 1.9
to or from a parked car or transit stop IF the walk
was at least 10 minutes)
b. Number of days bicycling: ___ 87% 2% 2% 3% 2% 3% 0% 1% 1% 0.4
c. Number of days taking public transit (for example, 51% 7% 6% 6% 4% 15% 3% 5% 3% 1.9
a bus, train, or ferry):
d. Number of days driving myself: ___ 52% 8% 8% 4% 6% 14% 1% 6% 0% 1.8
81% 6% 4% 4% 0% 3% 0% 1% 1% 0.5

e. Number of days riding as a passenger with some-
one else: ___

Some questions about you and your household
13. In what year were you born?

Age Categories

Under 18 years (0) 0%
18 to 24 years 0%
25 to 34 years 1%
35 to 44 years 15%
45 to 54 years 20%
55 to 64 years 23%
65 to 74 years 18%
75 to 84 years 14%
85 years and over 5%
Mean 52 years
Median 50 years

Youngest respondent 23 years
Oldest respondent 93 years

14. What two streets intersect closest to your home?
Not reported to protect respondent privacy

15. What zip code do you live in?
Not reported to protect respondent privacy

16. What is your legal gender?
Male 51%
Female 49%

17. What is your race or ethnicity?
(Check all that apply)

African American or Black
American Indian or Alaskan Native
Asian
Hispanic or Latino

Native Hawaiian or other Pacific Islander
White

Don’t know

Other

3%
0%
19%
6%
1%
68%
0%
1%
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18. Which categories best describe you?
(Check all that apply.)

Working for pay OUTSIDE the home  68%

Working for pay INSIDE the home 14%
Looking for work 5%
Other (please explain) 4%
Homemaker 3%
Going to school 6%
Retired 20%

19. What is the highest level of education you

have completed?

No high school diploma 1%
High school diploma 4%
GED or alternative credential 0%
Some college, less than 1 year 3%
Some college, more than 1 year 9%
Associates Degree 5%
Bachelor’s degree 35%
Master’s degree 27%
Professional school degree 7%
Doctorate Degree 8%
Other, please explain 15%

110

20. How many people live in your household
including you?

Number of people under 18:

0 80%
1 9%
2 9%
3 1%
4 0%

Number of people 18 and older: ___
1 37%
2 63%

21. Some final questions ask about your
household. By “household” we mean all the
people who currently live with you in your home.
Please do not include renters or tenants. If you
live in a dormitory, in a boarding house, or with
roommates, just answer the following questions
for yourself.

Less than $20,000 5%
$20,000 to $39,999 6%
$40,000 to $59,999 9%
$60,000 to $79,999 13%
$80,000 to $99,999 10%
$100,000 to $119,999 17%
$120,000 or more 40%
Mean $90,000
Median $80,000
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