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PREFACE

California's air quality in many metropolitan areas has deteriorated to the point that residents are
concerned enough to rouse their legislators to protect and improve air quality through enaction of
new legislation (The Clean Air Act of 1990). While the federal statutes place certain demands on
improving California's air quality, California's air quality standards are more rigorous than the
federal standards or any other state's standards. The major contributor to air pollution is vehicle
emissions. This study focuses on the relationship among land use density, mixture, transit
accessibility and vehicle use. The last item stems from travel behavior, which in turn reflects
attitudes and behavior patterns. Our need to understand the underlying factors of travel decisions
and the attitudes indicating which decision will be made has lead to the undertaking of this study.
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ABOUT Part I.and II

After completing the main report (Part I), we wished to distill some of its key descriptive and
model results in a shorter paper for publication. The Journal article in Part 11 is that paper,
forthcoming in the Transportation journal. Most of the topics in the article are contained within the
main report (although sometimes re-packaged in a more summary fashion). The main report,
however, contains a great deal more detail. The article in Part II does slightly extend the analysis
of the main report by conducting F-tests on the one-by-one exclusion of blocks of attitudinal,
neighborhood, and socio-economic variables from a full model containing all types of variables

(Table 11 of Part IT)
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1. INTRODUCTION

As the air quality in many urban areas of California becomes a pressing issue, the need to reduce
vehicular emissioﬁs has become more and more acute. Although a wide range of travel demand
management (TDM) measures have been adopted to reduce urban vehicular traffic, it is doubtful
whether these measures alone are sufficient in rapidly growing urban and suburban areas of
California. From the fact that land use patterns are the primary determinants of the distribution of
trip origins and trip destinations -- hence trip length and vehicle miles traveled (VMT)--and the fact
that the viability of public transit critically depends on land use density, it follows that
comprehensive emission reduction measures must embrace policies on land use development.

The understanding of the relationship between lana use and travel behavior is unfortunately
limited. Widely practiced forecasting procedures assume that household trip generation (the
number of trips made by a household per day) is a function of its demographic and socio-economic
attributes, while land use density and transit accessibility are assumed to have no impact. The
effect of land use on trip generation is assumed to be indirect and is through vehicle ownership.

Unfortunately, models of vehicle ownership used by planning agencies are too simplistic to
reflect land use density or transit accessibility. Although household vehicle ownership can be
modeled using residential density as one of the explanatory variables, quite often such variables
are not incorporated in vehicle ownership forecasting models in use. For example, a model for the
Sacramento metropdlitan ‘area uses housing unit type as an explanatory variable, which accounts
for land use characteristics to only a very limited extent. The effect of land use density and mixture
at the neighborhood level has not been established as land use information has been available only
at the traffic zone level in traditional transportation studies.

On the other hand, recent research supports the notion that higher population density results
in lower vehicle miles traveled by residents (Holtzclaw, 1991). The intent of the Mobility and

Livable Communities Study is to extend the past research and determine the independent effect of
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land use upon travel Behavior while incorporating into the scope of the analysis demographic,
socio-economic, and transportation level-of-service (LOS) as well as detailed descriptors of land
use patterns.

A report by the California Energy Commission (CEC, 1993) claims that over 70% of
survey respondents would switch from automobile to walking or bicycling for shopping and
personal business trips if the trips were reduced to 1/2 mile in length and bicycle paths and
pedestrian walkways were provided. Furthermore, 70% of the people surveyed indicated that they
would like to live ie a more compact community with these features. The CEC report further noted
that, "nationwide, 38% of all 've.hicle trips are for shopping or personal business. About 60% of
these vehicle trips are between 1/2 mile and 5 miles in distance. If half of these trips were
shortened to less than 1/2 mile and, subsequently, half of these short trips were made on foot
instead of driving, the number of shopping and personal business trips would lessen by about
15%. Total vehicle trips would decline by over 5%. The reduction in VMT and gasoline savings
would be closer to 1 - 2%, since shopping and personal business trips under 5 miles only represent
about 7% of the total VMT".

Yet, there's no guarantee that these intentions stated by survey respondents in response to
hypothetical questions accurately represent behaviors that would be exhibited when the
hypothetical situation materializes. Furthermore, it is extremely dangerous to anticipate changes in
behavior based on statistical relationships found in data; care must always be exercised to
distinguish between "statistical association” and "causal relationship." Observed correlation
between land use density and VMT reflects the effects of many interrelated contributing factors
such as income, vehicle ownership, and household structure. Therefore increasing land use
density may not lead to as much reduction in VMT as the statistical correlation suggests. For
example, a planned neighborhood with a specific land use density and configuration may not attract
an intended _mjx of residents, leading to 2 VMT reduction that differed from what was inifially
anticipated.

As a comprehensive approach to the relationship between land use and travel, a set of five
neighborhoods in a California metropolitan area are selected in this study for in-depth analysis.
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The study sites are chosen to produce systematic variations among them in factors such as land use
density and mixture, access to fréeways, and transit availability. The trip-making behavior of a
sample of neighborhood residents is surveyed and correlated to the above factors as well as to
demographic and socio-economic characteristics of the household. Sample residents' life-styles
and attitudes toward transportation and environmental problems are also incorporated into the
analysis. Through the analysis, the study intends to determine differcnces in travel behavior
attributable to land use factors.

The approach of this study, which is a hybrid of the social-scientific case study and large-
scale survey research, enables the acquisition of detailed descriptions of land use and transportation
service levels, which are essential for the study. At the same time, it facilitates multi-variate
statisticzﬂ analysis based on large sample survey results. The purpose of this research project is to
determine the quantitative relationship between the density and configuration of land uses and the
emissions (due to vehicle-trips'and vehicle-miles traveled) that result. The goal of this research
effort is to provide information to suggest whether, and/or in what ways, land-use-related policies
will be effective in reducing emissions.

The findings presented in this report were obtained by analysis of the following:

1. a three part mail out/mail back survey including

a request.for participation,

a household questionnaire, and

an individual questionnaires with a personal trip diary,
from é survey conducted as part of this study.

2. Land use maps, road maps, Metropolitan Transportation Commission land use data
base, census data and other sources which were used to designate neighborhoods
within the study area. These data are used to document the following:

»  study site demographic and socio-economic characteristics,
= transit service levels, '

» highway accessibility, and

* land use density and mixture.
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3. Information from the site survey.

The main analysis of the study is based on a sample of 953 househdlds chosen randomly from five
San Francisco Bay Area communities (area of at Jeast one square mile) within the Metropolitan

Transportation Commission's jurisdiction.
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2. DAVIS SITE PILOT SURVEY

The Mobility and Livable Communities survey was piloted in Davis, California during the months
of June, July, August and September, 1992. The objectives of the pilot survey were to ascertain:

* the effectiveness of the questions in eliciting appropriate responses,

* the effectiveness of an incentive system to increasé survey response,

* timing between mailing phases, and

* verification of expected response rates for the additional neighborhoods to be studied.

The final survey design reflects the outcome of the pilot study.

2.1. Survey Description
The pilot study consists of a four phase mail-out/mail-back survey. The purpose of each phase is
as follows. |

Phase-0 is a one page questionnaire asking the recipient to participate in the study as well as

requesting some household demographic information.

Phase-1 consists of a background questionnaire asking for more demographic and socio-

demographic information, and trip diaries distributed to household members who are 16 or
older.

Phase-2 is concerned with residential history, factors affecting residential and job location

choice, perception of the neighborhood, and perceived mode availability and use as
reported by a person representing the household, and factual information on household
members (those who did not keep diaries), parking, and vehicles available.

Phase-3 establishes the action space of each household member (16 and older), and the

mental map by travel mode. Phase-3 also asks attitudinal questions.



One-thousand Phase-0, "Will You Participate”, questionnaires were delivered in a
predominantly middle-class residential neighborhood of Davis. As well as asking for the
household's participation, Phaée-O asked for basic household demographic information. Four-
hundred twenty-eight (428) households r_esponded, and 360 households agreed to pai'ﬂcipate.
Following the recruitment phase, 360 Phase-1, the Background questionnaire, and 549 Trip
Diaries were mailed ‘(an average of 1.5 persons per household agreed to participate). ‘Three—
hundred sixty (360) Phase-2 Household questionnaires were mailed and 264 were returned. In the
final phase, Phase-3, 551 questionnaires were mailed and 409 were returned.

The response rate of households agreeing to participate in the Davis pilot was high at 36
percent (the number of households agreeing to participate as a percent of Phase-0 questionnaires
mailed). Seventy-three (73) percent of households which agreed to participate completed all three
phases of the survey, and 75 percent of the individuals agreeing to participate completed all three

phases of the survey.

2.2. Description of the .Survey Sample

The minimum age of the survey respondents is 16 and the maximum age is 87. The average
_ household size is 2.66 persons, and the average number of persons per household over 16 years c;f
age is 2.14. On average 1.86 persons per household are employed and there are 3.03 bicycles per
household. Of those responding, 97.1% have a driver's license, about 50% work full time, and
23% work part time. _

Tables 2.1 and 2.2 show that the sample responding to the survey is older and has higher
incomes than would be expected from the census data for the study area. Likewise home
ownership is found to be much higher than would be expected from census data. While this is
typical for self-administered surveys oft his type, it indicates that the sample is not completely
representative of the population as a whole. Gender, on the other hand, is relati\}ely balanced (see

Table 2.3) with females slightly over-represented in the sample.



Table 2.1 :
Comparison of Age Distributions: Davis Sample vs. Census

16 to 24 years 159 40.2
251034 years ‘ 14.6 20.8
35 to 44 years 23.9 19.2
45 to 54 vears 21.0 10.9
55 to 64 years -12.0 4.8
> 64 years 12.6 4.0
TOTAL* 100.0 99.9
No. of Persons 548 6631

*Total may not add up to 100% due to rounding error.

Table 2.2
Comparison of Household Income Distributions: Davis Sample vs. Census

$0 10 $5,000 42 7.0
$5.001 1o 510,000 6.0 10.7
$10.001 to $20,000 4.5 19.3
$20,001 1o $35,000 13.6 19.5
$35,001 10 $50,000 16.6 16.0
$50,001 to $75,000 21.8 14.5
$75,001 to $150.000 31.5 11.6
> $150,000 1.7 1.4
TOTAL* 99.9 100.0
No. of Households 403 17968

*Total may not equal 100% due to rounding error.
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Table 2.3
Comparison of Gender Distribution: Davis Sample vs. Census

Male 46.0 49.0
Female 54.0 51.0
Total 100.0 100.0

A total of 416 respondents indicated their means of travel to work and another 123
indicated their means of travel to school. The survey respondents reported that 55.3% drive alone

to work and 31.7% drive alone to school (Table 2.4).

Table 2.4
Distribution of Commute Travel Modes: Davis Pilot Survey

Drive Alone 55.3 31.7 49.9
Car/Vanpool _ 10.6 98 10.4
Public Transportation 2.6 ' 6.5 3.5
Bicycle 21.6 43.1 : 26.5
Walk 2.6 3.3 2.3
Work at Home 7.2 Not applicable 5.6
Ride School Bus Not applicable 4.9 1.1
Other 0.0 08 0.2
TOTAL* 999 100.1 100

No. of Persons 416 123 539

*Total may not equal 100% due to rounding error.



2.3. Survey Re-design

Based on results of the Davis pilot survey, the survey instruments were re-designed for the main
Bay Area neighborhood surveys. Phase 0 is very similar to the original Phase 0. However,
Phases 1, 2 and 3 have been combined into two surveys: an individual survcy and a household
survey. The trip dlary was redesigned to facilitate both completion by the survey participant and
data entry. A number of subtle changes have also been made in the survey design based on the
results of the Davis pilot survey. The redesigned surveys provide the same information with fewer
questions and are easier for the respondents to complete. In addition, having only two main
phases leads to a significant saving in the cost of incentives and lower attrition from the beginning
to end of the series of surveys. The questionnaires used in both the Davis and Bay Area Surveys

can be found in Appendix A. All database information may be found in Appendix C.






3. DESCRIPTION OF BAY AREA STUDY-SITES

Detailed land use, roadway network, and public transit information was collected in this study in a
.set of carefully selected neighborhoods. Each study site is approximately one square mile and
defined by major streets. This microscopic information was integrated with demographic, socio-
economic, attitudinal, and travel behavior data collected through mail surveys of households in the
same neighborhoods. Because only a limited number of neighborhoods could be studied, they
needed to be selected through a careful experimental design to yield the maximum amount of

information. The procedure of selecting study sites is described in detail in this chapter.

3.1. Site Selection Procedure

The selection procedure utilized the 700-zone land use data base for the nine-county San Francisco
Bay Area suppl.ied by the Metropolitan Transportation Commission (MTC). In addition, census
data and geographical information available from land use maps, road maps, and other sources
were used in the procedure. Factors that are often found to be a*s.sociated with travel behavior,
such as income and residential density, were used in the selection of study sites. In this study,
BART access and Jand use mix were used as additional controlling factors.

The original MTC database was composed of 700 zones. Initial selection of sites for the
survey was based on filtering for those zones whose employee population reflected a largely
agricultural, manufacturing or retail base, then by performing cross tabulatidns on population
density, median income, and employment. ‘Agriculmral, manufacturing and retail percentages were
calculated by taking the total number of employees in each éatcgory, and dividing by the total
number of employees in the zone. Population density was calculated as total population divided by
total acres. Employment “-/as calculated as the percentage of total employees per total population.

Zones whose percentage of agricultural and manufacturing employment was greater than 5% were



dropped from the database, as were zones whose percentage of retail employment was greater than
35%. '

In order to gain a set of study sites that facilitate efficient statistical analysis, a strategy was
set to obtain study sites that represent extreme values in terms of the controlling factors. This was
achieved through the following procedure. A simple univariate analysis was performed on
employment, population density and income. Upper and lower bounds were set for zonal income
and zonal population density, of one standard deviation from their respective means, and for zonal
employment of .35 of a standard deviation from the mean. Cross-tabulations were performed
using zonal income and population density to identify zones that lie outside these bounds in -
categories of: high income with high density, low income with high density, high income with low
density, and low income with low density. The same procedure was repeated for employﬁnent.
Twenty zones were randomly selected from these tables, choosing twd or thrcé zones from each
table.

From the twenty candidate zones, final selection was performed by correlating the location
of the zone with access to transit on a zone map. For example, since San Francisco has aécess to
BART, San Jose was chosen as a contrasting area with low access to mass transit. Zones were
chosen for San Francisco reflecting high density with low income, and low density with high
income, and corresponding zones were identified and selected from the San Jose area. One zone
was selected from San Francisco with high density and high income; no corresponding zone was
available from San Jose.

In selecting these sites, it was recognized that land use mix as well as population density is
a critical determinant of travel behavior. Site selection was consequently performed considering
population density, land use mix, and BART access. Another critical factor, income, was
incorporated into the selection procedure by screening out those zones whose median ahnual
incomes lie outside the $28,000 to $34,700 bracket. This was to avoid confounded analysis
arising from correlations between income and population density or land use mix across study
sites. For example, if the only high-income zone studied were also a high-density zone, it would
be difficult to separate the effects of income from density. Thus zonal income was held relatively
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uniform across study sites while extremes were included in terms of population density and land
use mix. Within each zone, however, income will vary across households, permitting the
examination of the associ_ation between household income and travel behavior.

Nine sites were visited to examine their suitability for the study. A description of these
candi&ate sites can be found in Table 3.1. The following are highlighted obseﬁ:atiozis from the

initial site surveys:

» With the exception of zone 266, all zones have a tmx of high and low income housing.

* Zone 392 has very high income and very low income. Zone 266 is mostly very low to
low income.

* Zone 541 - Daly City - diverse with very low income near the bottom of a hill and very

* high income in new developments along the ridges and hilltops bordering the San Bruno
Mountains.

* The Pleasant Hill BART Station area was determined to be included in zone 98.
However, the MTC demographic profile of zone 98 is not compatible with the observed
characteristics of the area surrounding the station; specifically, the mean income for zone
98 is $22,585, while the newer multi-family dwellings in that area are, on average,
$100.00 more per unit for a one-bedroom apartment than the rest of the neighborhood.

We conjecture that the 1990 MTC data might not include information on newer
developments, and thus may not reflect a change in mean income for this area.

Because of the difficulty in determining MTC zone boundaries on street maps, zone 392
was surveyed in érror. The original zone-t6 be surveyed was zone 393, which has a higher
population and a much higher residential density, higher mixed use, and a lower mean income than
zone 392.

In assessing relative densities within neighborhoods and between zones, square-footage

parameters were used. These are summarized in Table 3.2.



Table 3.1
Bay Area Study Candidate Sites

Concord North Concord Blvd 9.5 0.6 29,187 Northwest corner
479 East Farm Bureau Rd, Babel Ln
. South Cowell Road

West Monument Blvd
Pleasant Hill North Qak Park Blvd, Mayhew Wy 7.0 362 3.0 22,585 BART in center of zone
98 Bancroft Rd

East Contra Costa Canal

South Putnam St

West
North San North California St 414 80.1 02 44,846 No BART station in
Francisco East Divisidaro St zone. Access
438 South Fell St approximately 1.25

West Stanyan St, Fulton (East-West), : miles away at Civie

Arpuetlo Blvd Cenler Station.
South San North Dewey Blvd, Woodside Ave 18.5 34.1 0.03 40,476 Far Southeast corner
Francisco O'Shaughnessy Bivd, Bosworth
392 East | Ave .
Montercy Blvd

South Sanla Clara Ave, Claremont Blvd

West
San Jose North Hillsdale Ave 9, 14. 0. 33,891 No BART access
232 East Almaden Dr

South Branham Ln

West ’ Meridian Ave




- Table 3.1 (continued)
Bay Area Study Candidates Sites

—— e .
South San North 17th St, 16th St 218 52.0 1.07 29,09 Two access points
Francisco East Hwy 101 Middle at South end and
393 South Woodside Ave, Portola Dr, Middie at North end
Clipper St, Army St
West Laguna Honda, Clarendon Ave
Daly City North :| Hillcrest Dr, Mission St, 24.9 51.0 0.03 29,700 Northwest corner
541 : Brunswick St, Hanover,
Bellevue Ave '
East South Hill Blvd, Crocker, Hill
. Dr
South San Pedro Rd, E Market St,
San Bruno Mtns
West Junipero Serra Blvd
San Josc North Story Rd 16.6 : 29.8 0.06 29,640 No BART access
266 East "| Claytan Rd, Mt Pleasant Rd,
. Ruby Ave
South Tully Rd
West Capitol Expwy
Castro Valley | North Fairmont Dr 103 17.1 0.05 34,155 No BART access
181 East Lake Chabot Rd
South Castro Valley Blvd
West Foothill Bivd

INumber of people per acre of land
2Number of people per acre of residential land
3Total retail & service cmployment per total population



Table 3.2
Relative Housing Density

High 6,000 to 8,500 1,000 to 1,500
Medium 10,000 to 15,000 2,000 to 2,500
Low 20,000 to 40,000 ' 3,000

The range for mean zone annual income had originally been set at between $28,000 and

$34,700 per year for middle income. However, it became necessary to inject more flexibility into

the income range due to realtive purchasing power differences in parts of the Bay Area. The goal

was to adhere to a certain standard of living as evidenced by housing and general neighborhood

maintenance. Final selection includes the following are the five study sites:

North San Francisco
(Zone 438)

South San Francisco
(Zone 392)

Concord
(Zone 479)

Pleasant Hill
(Zone 98)

San Jose
(Zone 232)

Residential density, population density, mixed land use are all
high with no BART access in the zone.

Residential density and population density are high, and mixed

land use is low. There is immediate BART access in the zone. This
site offers a good contrast study.in land use to the North San
Francisco site; its median income is similar to that of North San
Francisco.

Population denéity and residential density are low; mixed land
use is high. There is BART access in the zone.

High residential density contrasts with low population density,
indicating high degree of mixed use.

Population density and residential density are low; mixed land

use is high, with no BART access. This again affords an excellent
opportunity to study the effect of mixed land use on travel behavior
as a contrast site to the Concord study site. Mean income is similar
to Concord. :

The experimental design established by these study sites is presented below in Table 3.3.



Table 3.3
Mixed Use, Population Density and BART Access by Zone

High San Jose N. San Francisco No BART
Low S. San Francisco BART
High Concord Pleasant Hill BART







4. SITE SURVEY DESCRIPTION

Implicit in land use and transportation planning is the philosophy that cities are for people.
However, we have continued to aspire to the American Dream of a suburban single-family house
on a half-acre lot with a three car garage (Kitamnura, 1991). Land development patterns which
accommodate these aspirations have played a significant role in shifting the emphasis away from
concern for pedes.trian or bicycle circulation in favor of automobiles. While these urban
development patterns have providcd a high level of motor-mobility, walking has often been made

unattractive and difficult (Levinson and Smith, 1975).

The automobile, or some form of personal transportation which allows the same freedom of
mobility, is here to stay. The concern is to allow for alternate modes of transportation when
'possibl‘e and to ensure a safe environment and avoid congestion for all transportation modes.
Street patterns contribute to both a safe environment and decreased traffic congestion. Two street
patterns are commonly used in land use design. The first, and more traditional design, is a grid
pattern where streets are constructed at approximately 90 degree angles to each other. The second,
more recent, pattern is the cul-de-sac layout in which development occurs along a short street with

only one entrance and egress, with many cul-de-sacs emptying onto a main arterial street.

Both street patterns have advantages and disadvantages. Some advantages of a grid pattern
include: alternate routes are available, there is less congestion, there is not a single collector
arterial, distances are shorter for all transportation modes. The disadvantages of a grid design
include: vehicle traffic may travel faster than on a cul-de-sac, it may be more difficult for
pedestrians or bicycles to cross streets, there is through traffic rather than only local traffic.
Advantages of a cul-de-sac street pattern include slower local traffic, less traffic volume on the cul-

de-sac than on a grid street or an arterial, no through traffic. Disadvantages include: all cul-de-sacs
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empty onto an arterial, fewer or no alternate routes available, increased speed and congestion on
collector arterial, longer pedestrian and bicycle routes, pedestrian and bicycle safety may be

problematic on ¢ollector arterials and main arterials.

In this study, travel, attitudinal, and socio-economic data were collected from a random sample of
residents in five San Francisco Bay area neighborhoods. Observed differences between
neighborhoods in these travel and other characteristics are expected to be correlated in part with
| different land use characteristics of those neighborhoods. Therefore, site surveys were conducted
for each of the neighborhoods to evaluate its attributes in relationship to a safe trip environment for
all mode choices as well as to assess congestion potential. The specific elements surveyed
included width of streets, frequency and condition of bus stops, Bart stations and train stations (if
any), presence of carpool lots, presence and condition of bicycle lanes; presence and width of

sidewalks including building setbacks, and visibility and condition of pedestrian crosswalks.

Descriptions of the five study sites are given in this section followed by descriptions of the site
survey design and survey resuits which offer quantitative measures of the neighborhood
characteristics at these study sites. A map of the San Francisco Bay Area containing the study sites

and maps of the respective sites are given in Appendix B.

4.1. Site Descriptions

Coﬁcord

Land Uses: Lying in the San Ramon Valley, the Concord site consists of a flat, wedge-shaped
section of primarily two disparate elements. A downtown business district occupies the small
western end of the site, into which protrudes the eastern terminus of BART, while the remaiﬁder of
the site is devoted mainly to single family dwellings.

Circulation: The Contra Costa canal slices unobtrusively southward through the middle of the
site. Four streets—Galindo Street, Concord Boulevard, Clayton Road and Cowell Road—radiate

from the business district. Clayton Road, however, serves as the site’s main artery. Almost
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bisecting the site, Clayton Road contains virtually all the commercial businesses (excluding
downtown) and multi-family dwellings within this neighborhood. The nearest fréeway, State
Route 242, is one-half mile th the west. A single paved bike trail parallels the canal and, although
Cowell Road is designated as a bike route, street markings are absent. Sidewalks, either missing

from or discontinuous along many streets, make walking difficult and hazardous.

Pleasant Hill

Land Uses: The only site transected by both a freeway (I-680) and BART, Pleasant Hill lies on
'the same flat valley floor as the Cencord site which is approximately three miles to the northeast.
Around a central planned district, which apparentiy has been given over to office complexes and
apartments, multi-family _dwellings and commerce predominate. To the west of the freeway along
North Main Street and, to a lesser extent, Qak Park Boulevard, neighborhood commercial
establishments are allowed. To the east along Treat Boulevard and Buskirk Avenue large office
complexes are prevalent. Single family dwellings occur in three distinct, unattached zones within
the site. An area of low density multi-family dwellings, separated by the natural boundary of
Candelero Creek, occupies the site's eastern comner. Ongoing construction along I-680 at both N.
Main Street and Buskirk Avenuey indicates that the integration of the freeway and the BART station
into the neighborhood is not complete.

Circulation: The Contra Costa canal with a paved bike irail serves as the site's southern
boundary and links this site to Concord, as does BART. In addition, the two sites share three bus
routes.- At both sites transit lines originate at the BART station. Pleasant Hill, however, exhibits a
far more heterogenous, even fragmented, configuration. The freeway effectively divides the site

and inhibits movement. Only Treat Boulevard allows total east-west flow,

North San Francisco

Land Uses: The most populous of the sites with over 10,000 households, the North San
Francisco site also occupies a hillside which culminates in Laurel Heights to the north. Intensely
urbanized, the site contains a university, numerous churches and hospitals, and the headquarters
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for Muni. Without either a BART station or a freeway (I-80 is approximately one mile to the east),
the site boasts 21 bus routes. Wide sidewalks. accompany each block. The widespread
commercial activity is channeled somewhat alonvaeary Boulevard, the primary east-west artery,
and Divisadero Street The site displays the most variegated of land use patterns. Apartment
districts tend to adjoin commercial areas and mid-sized apartments often intermix with single famnily
dwellings.

Circulation: The long, linear streets form a rigid grid pattern, which facilitates, even encourages,
movement as most streets are through streets. This site invites entry, which may have been the
cause for the high level-of mixed use. Only Golden Gate Park inhibits north-south traffic flow.
North San Francisco furnishes a much different example of hillside adaptation than South San

Francisco and of the use of a grid pattern than San Jose.

South San Francisco

Land Uses: In contrast to the previous three sites, the South San Francisco neighborhood wraps
around the slopes of Mt. Davidson, whose heavily wooded peak forms a park. As in Concord and
San Jose, single family dwellings predominate. Multi-family dwellings are confined to a narrow,
disjointed strip at the base of Mt. Davidson along Monterey Boulevard where they intermix with
commercial establishments. Other commercial activity occurs primarily in isolated sections near the
perimeter, especially near the BART station and along a short stretch of Portola Dr. A few
apartments dot the site's interior. Like San Jose, commercial developments are absent within this
neighborhood, but are confined to the periphery. |
Circulation: A BART station sits at the site's most eastern point and I-280 lies close enough to
provide convenient freeway access. Portola Dr. is the site's main artery for there are very few
through streets here. Traffic flow stays to the perimeter as in San Jose. The numerous curved
streets, conforming to the mountain's slopes, impede movement and protect the neighborhood's
seclusion. The rectilinear streets in the southeast contrast with this design and more properly
belong with the grid pattern to the south. Also, a modified grid pattern emerges north of Portola

Dr. where the land flattens.



San Jose

Land Uses: San Jose's most striking characteristic is its uniformity. Shaped like a rectangle, the
San Jose site consists almost exclusively of single family dwellings. A short, narrow band of
duplexes is adjacent to the site's eastern boundary, while within the site only schools and parks
break up the homogeneity of the residential pattern. Commercial areas, small and discrete, are
confined to three corners of the site and along Branham Ln., which acts as the main commercial
artery.

Circulation: Capitol Expressway forms the eastern boundary so freeway access is immediate. A
BART line is lacking, but a light-rail system runs three miles to the east of this site. Five bus
routes service-the site, but only along the perimeter. Only two streets, Jarvis Avenue and Cherry
Avenue, transect the site north-south and none in an east-west direction, giving traffic flow a
strong north-south bias. Streets are strikingly similar to each other in their characteristics and the

overall configuration suggests a highly modified grid pattern.

4.2. Site Survey Design

The criginal site survey for the Davis study area furnished the basic format for the Bay Area site
surveys. Since the Davis survey involved only 1,000 households and 10 streets, modifications of
the survey design were necessary in order to analyze the far larger and more populous Bay Area
sites in an efﬁ‘cient and comprehensive manner. Businesses ana parks/schools were treated as
separate categories. Due to the larger number of apartments and the time constraints of the survey,
information on apartments included just the address and number of units. Detailed bus and BART
schedules were obtained for each site and maps showing bus stops, bus routes, traffic signs and
signals, and land use patterns were included, similar to the Davis survey (see Appendix B).

The street survey itself was altered substantially both to facilitate the formatting of the data
and to focus on the specific characteristics of the street which were most relevant to the project's
purposes. The sheer number of streets, businesses, apartments and.transit schedules mandated
that as much information as possible should be obtained and presented in an accessible, coherent
format. Thus, the design of the site survey attempts to be comprehensive and readable by
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employing eight major categories for describing a site and thirteen characteristics for delineating

each street.

4.3. Site Survey

The site survey included a number of pre-survey preparations. Land use, zoning and road maps
were obtained for each site, as well as transit maps and schedules. Additional information on
apartments, bike trails, social and cultural amenities, open space and urban general plans was
acquired whenever possible. From this information a survey route was designed in order to
expedite data collection and identify possible complex areas.

The survey was conducted by teams of two persons mostly by driving through the study
 sites in a vehicle. Using maps to keep track of the survey's progress, each street in each site was
traversed at least once. Highly commercial streets, wide arterial streets and areas of mixed land use
were surveyed with two to four trips in order to collect adequately the high level of information. In
some areas the survey was done on foot. -

The survey concentrated on the following information: physical street characteristics,
associated neighborhood features (sidewalks, lighting, etc.), traffic signs and signals, the location
of bus stops, the idenﬁﬁcation of apartments and schools, parks and open space, and the tabulation
of businesses by their primary activity. To simplify the survey process, street characteristics were
recorded which prevailed along the length of the street. All observations were made during the day
and each site was visited at least twice.

The tapes used to record information on each site were transcribed using the site survey
format and, together with the previously amassed maps and site information, formed the core of
the survey report for each site. Street length was‘ measured from a map. BART and bus schedules
furnished the data for transit routes and times. Businesses were grouped first by street and then by
street number. The number of units in an apartment was determined by direct inspection on the
street, from literature gathered at the site and with the aid of post office information. In addition,
the telephone book was a useful tool in deciphering incomplete, missing or confusing addresses.
The tapes supplied the information needed to construct maps of bus stops and traffic signals, while
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the transit booklets served as reference for maps of bus lines. Land use maps were derived

primarily from zoning maps and, to a smaller extent, the general plan for a site, when available.

4.4. Results of the Site Survey

The findings of the site survey for each case study are included as.an appendix to this report and
include a detailed physical description of every street in each site together with transit schedules,
apartment and business listings, public facilities and maps showing bus stops, traffic signs, bus
routes and zoning maps. This detailed, particular information in conjunction with a broader
perspective provided by street configuration and land use patterns allows the analysis of
ﬁeighborhood characteristics, traffic circulation and land use variations among the five sites.
Summary information characterizing the five Bay Area study sites can be found in Table 4-1.

Even a cursory look at the zoning maps leads to several observations. Despite different
street configurations, Concord, San Jose, and South San Francisco have large contiguoﬁs areas of
single family dwellings. South San Francisco and North San Francisco each display different
urban adaptations to a hillside environment. Regarding commercial uses and apartments, the
Concord, San Jose and South San Francisco sites have small, concentrated pockets of commercial
use and relatively few ap;artments. Both North San Francisco and Pleasant Hill have jﬁst the
opposite characteristics -- long commercial zones along major streets and an abundance of
apartments.

Street patterns vary widely: a strict grid in the North San Francisco site, short and winding
streets befitting the hillside location of the South San Francisco site, primary streets radiating from
a business hub in the Concord site, a rectangular variation of the grid system in the San Jose site, a
lack of any prevailing pattern in the Pleasant Hill site.

Concord changes abruptly from its western business district, which is dominated by office
complexes and a BART station with few directional and informational signs to the surrouﬁding
quiet neighborhoods. Since north-south movement is difficult within this neighborhood, the radial
streets, especially Clayton Road, carry the traffic flow through the site (hierarchical street pattern).
Concentrated retail and multi-family areas along one street further insulates the study site
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neighborhood. Beginning near the BART station and moving eastward, the street pattern
undergoes successive changes from a straightforward grid to an incomplete rectangular grid to
long, linear streets with more curves and rounded angles. Similar changes occur in the northern

part of the site and give rise to a succession of small, discrete neighborhoods protected by the

overall configuration of the site and the prevailing land use patterns.

Table 4.1 .
Study Site Characteristics Summary

ite
aracten ,  HILL: FRANGISCO
Street Pattern Radiating Fragmented Grid Curved, Discontinuous,
rectilinear, arid
grid
Topography Flat Flat Hills Hill, flat Flat
Business Western end Central near Throughout Monterey Blvd 3 Corners of
Location of site BART and the site and near site
Freeway perimeter
Freeway Access Hwy 242 1-680 1-80 one mile 1-280 to east Capitol
1/2 mile transects site east Expressway on
west eastern boundary -
BART Access West side of Center site None Southeast None
site corner of site
Bus Lines Three routes Three routes 21 bus routes One route Five routes
along perimeter
Main Street Galindo, Treat Blvd Geary, Portola Dr - Branham
Name(s) Concord, Divisadero
Clayton,
Cowell
Main Street East-West East-West North-South North-South North-South
Direction and '
East-west
Bike Trails Parallel to Parallel to None None None marked
Contra Contra
Costa Canal Costa Canal
and along at southern
Cowell Rd boundary
No Street
Markings
Sidewalks Missing, Discontinuo Wide Narrow, Missing
Discontinuo us Discontinuous
us
Walking Hazardous Hazardous Common Difficult Hazardous




\

San Jose achieves a comparable isolation in a different manner. Retail activity, as well as a
minor two-family zone, are relegated to the site's periphery, while apartments are completely
absent. San Jose is the most uniform of the sites, with over 90% of the streets having the same |
characteristics except for street length. The variations in street length conceal the underlying grid
pattern which has been dissolved into diverse rectangular shapes. Such an arrangement
discourages movement into and within the site and instead directs flow to the boundary streets.
North-south movement prevails and reflects the orientation of the expressway and the light-rail
system 3 miles to the east. In maintaining the integrity of its homogeneous structure within the
conﬁneé of four major arterial streets, the San Jose site functions like an island neighborhood in an
urban sea.

South San Francisco, the third site with a large area devoted to single family dwellings,
also confines both commercial and multi-family zones to the periphery. The only majo.r through
street, Portola Dr., cuts diagonally across the site to the north, rather than into it. The winding
streets around Mt. Davidson conform to the hilly terrain and contrast sharply with the linear,
gridded streets of North San Francisco. Movement is most convenient along the boundary streets,
for this street configuration also impedes flow into the site and helps to secure a measure of
tranquility and isolation for the neighborhood. Even the freeway and a BART station occupy
inconspicuous locations at the site's eastern edge.

| As noted earlier, the North San Francisco site exemplifies a simple but strict grid pattern
which has been imposed on the hillside unlike the graceful adaptation of the South San Francisco
site or the more irregular grid of the San Jose site. Such a configuration of linear through streéts
appears to facilitate movement which befits an area with large commercial and multi-family zones.
Moreover, a university and hospitals demand easy access and rapid movement. The primary flow
is east-west along California Street, Geary Boulevard, which also has seven bus lines, Turk
Boulevard and Fulton Street. A freeway's terminus to the west causes traffic fo spill onto Fell
Street, Masonic Avenue and Divisadero Street are major arteries, while the barrier of Golden Gate
Park diminishes north-south flow. The high degree of mixed use complements the open structure
of the site and the predictability of a consistent grid pattern.
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With an intrusive freeway and a ceritrally located BART station with limited facilities for
pedestrian access, the Pleasant Hill site is more a collection of urban fragments than a
neighborhood. The disconnected street configuration and the three disjoined single family zones
add to this. The lack of a clear street pattern and the fragmented nature of its land use zones reflect

the disruptive, uncertain transition that this site appears to be undergoing. Only one east-west
street, Treat Boulevard/Geary Road, and only oné north-south street, N. Main Street, allow
movement through the site. High density multi-family zones and commercial areas are scattered
about the central planned unit district which has been given over to office buildings and

apartments. A low density retirement community sits in isolation on the site's eastern side.



5. ANALYSIS OF BAY AREA HOUSEHOLD DATA

Characteristics of the Bay Area sample households are presented in this chapter. The population
representativeness of the sample households and individuals is examined first with respect to age,
sex, education level, and income. Following this, housing characteristics are compared across the

study sites. Finally, perceptual factors pertinent to residential choice behavior are explored. -

'5.1. Population Representativeness
The respondents of the travel diary survey reasonably represent the study area in terms of gender.
- The gender distribution is practically identical to that in the census in most study sites (Table 5.1).
The small chi-square (x2) values and the large values of ¢t shown in the table imply that there is no
“basis to reject the null hypothesis that the distributions in the survey sample are statistically
identical to those in the census (The y?2 statistics is a measure of the difference between two
frequency distributions, in this case the gender distribution in the survey sample and that in the
census data, The larger the %2 value, the more different are the two distributions. The value of ¢
in the table represents the probability that a y2-value greater than the one shown above will be
obtained under the nuil hypothesis that the two distributions are identical. A large o (i.e., close to
1.0) thus implies that one is likely to be correct when accepting the null hypothesis. When ¢ is
small (close to 0), on the other hand, the %2 value is unusually large and the sample distribution
and the theoretical (in this case census) distribution are distinct. It is therefore appropriate to reject
the null hypothesis. In this case, . represents the probability that one is incorrect when rejecting
the null hypothesis, i.e., the event that the null hypothesis in fact is true despite the large 2
value.)
The sample age distribution adequately represents the population in South San Francisco,

Pieasant Hill, and San Jose (Table 5.2). However, the tendency is clear that individuals in the



younger age groups (16 to 24 and 25 to 34) are under-represented in most study sites, especially in

Concord, while oldest age groups tend to be over-represented.

Table 5.1
Comparison of Gender Distributions
Between Survey and Census Data

Comparison of Age Distributions
Between Survey and Census Data

Female 49.0 51.0 55.0 52.5 52.7 50.5 46.7 52.5 53.7 50.0
Male 51.0 49.0 | 45.0 47.5 47.3 49.5 53.3 47.6 46.3 49.9
TOTAL 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.1 | 100.0 99.9
x2 .10 12 .10 .67 .26
o 5 73 .74 .41 .61
Sample 192 | 9472 220 | 22105 224 | 33087 227 | 29715 244 9428
Size
Table 5.2

Census

6024 58 [ 125 2.3 11.8 3.2 | 48.2 3.1 10.8 7.0 13.5 4.3 14.3
25034 | 8.9 [ 249 ] 235 30.0 | 27.9 29.2 | 10.2 17.2 | 16.1 24.9 | 17.5 25.1
5wdd]| 236 | 21.4 | 18.0 19.7 | 30.2 18.7 | 26.2 22,0 | 18.2 22.0 | 23.2 20.4
laswsal 230 135 | 18.4 12.1 | 17.6 10.5 | 24.9 15.3 | 16.1 16.5 | 19.9 13.0
55w 64| 18.3 | 103 | 189 9.6 | 10.4 6.8 | 14.7 13.0 | 23.6 12.6 | 17.2 9.9
>64 20.4 | 17.3 | 18.9 16,7 | 10.8 15.8 | 20.9 21.8 | 19.0 10.5 | 18.0 17.4
TotAaL | 100.0 | 100.0 {100.0 { 100.0 [100.0 | 100.00}100.0 | 100.0 {100.0 | 100.0 | 100.0 | 100.0

y2 15.1 12.4 42.7 8.9 12.48 6.3

o .02 .05 .00 .18 .05 .39
Sample | 191 | 7596 | 217 | 14479 | 222 | 31148 | 225 | 24883 | 242 | 7312 ) 1097 | 85418

Size




The Bay Area sample shares the tendency of most mail surveys to over-represent
individuals with Higher education (Table 5.3). The sample distribution of education levels is
significantly different (at o = 0.05) from that in the census data for all study sites except Pleasant
Hill. In all study sites, individuals without a high school diploma and individuals with a high
school diploma as a terminal degree are noticeably under-represented in the survey sample.
Likewise, low income households are under-represented in the survey sample (Table 5.4) as is
commonly true for mail surveys.

The analysis of this section points to the need to develop appropriate weights that are to be
applied to the sample households or individuals so that results derived from the sample will
properly represent the population. This is not pcfformed in the analyses presented in this report

and remains as a future task.

Table 5.3
Comparison of Education Levels
Between Survey and Census Data

< High School 4 14 2 8 1 .15 5 12 -3 13
Diploma
High School 16 32 8 17 5 16 4 18 10 24
Diploma
Some College 38 34 33 35 29 28 25 29 41 38
Bachelor's Degree 32 15 38 29 41 27 37 24 33 20
Advanced Degree 11 5 18 11 25 15 28 17 13 6
TOTAL 101 100 99 100 101 101 99 100 100 101
Sample Size 298 7454 295 14282 234 25226 293 24217 341 7044
x2 ‘ 19.57 9.25 24.15 16.99 18.27
o .00061 .05747 .00007 .00194 .00109




Table 5.4
Comparison of Household Income Distributions
Between Survey and Census Data

1 to 5,000 0.0 2.1
5,001 to 10,000 1.1 7.0
10,001 to 20,000 6.7 13.7 6.7 8.4 6.9 14.6 3.3 7.0 53 9.5
20,001 to 35,000 21.9 19.2 23.0 20.5 21.7 24.1 10.4 14.9 13.8 9.4
35,001 to 50,000 22.5 |. 20.5 27.3 24.5 26.9 18.1 16.9 16.0 21.2 15.4

50,001 to 75,000 27.5 23.0 23.9 21.9 24.0 16.0 29.3 24.4 33.3 27.8

75,001 to 150,000 19.7 13.6 16.8 17.1 13.1 9.3 32.2 23.2 23.8 32.2
>150,000 0.6 0.9 0.5 2.2 4.0 2.3 6.6 6.8 0.5 1.2
TOTAL 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 lO0.0l 100.0
Sample Size- 178 2460 209 7211 175 | 16074 183 | 11445 189 1375

5.2. Housing Characteristics

Housing characteristics in the five Bay Area study sites are examined in this section to gain further '
insights into e_ach neighborhood a»nd the differences among them. The distribution of monthly

rents is given by study site in Table 5.5. The number of missing observations shown in the table

approximately represents the number of households that do not rent their homes. Most sample

households own their homes in Concord, South San Francisco, and San Jose, while the North San

Francisco sample consists largely of renters and the Pleasant Hill sample also contains a significant

fraction of renters. The rent distribution for North San Francisco is very dispersed, suggegting the

availability of a wide range of housing units in4 the area. This contrasts sharply with the tight

distribution found for the Pleasant Hill site which contains many large apartment complexes.



Table 5.5 :
Distribution of Reported Monthly Rents

<350 2 1 7 2 2 14

351 to 500 3 1 16 , 3 3 26
501 to 700 .8 31 34 2 1 76
701 1o 1,000 7 28 44 8 10 97
1,001 10 1.400 0 9 14 8 -3 34
>1,400 0 1 3 0 0 4
Missing* 163 142. 65 166 179 715
TOTAL 183 213 183 189 198 966

*The row titled "Missing" contains those people who own their own homes.

The distributions of reported home values (Table 5.6) confirm the observation from the site
surveys that the San Jose study site is very homogeneous, with over 95% of reported home values
falling in the range of $180,000 to $375,000. The South Saﬁ Francisco site, on the other hand,
exhibits a much wider spread with its mode in the $250,000 to $375,000 range. The North San
Francisco site shows a similar distribution with a mode in the $375,000 to $575,000 range. The
number of missing observations is quite high for North San Francisco presumably due to the
higher fraction of renters in this study sites. Pleasant Hill and Concord have distributions with
lower reported home values, with modes in the $180,000 to $250,000 range.

As one may expect from the distributions of home values and rents, the San Jose site is
very homogeneous in terms of the number of bedrooms, with 93.8 of the sample households
having either three or four bedrooms. The Concord site is also relatively homogeneous with 60.2
of the sample households having three bedrooms. The North San Francisco and Pleasant Hill sites
have more disperse distributions that are skewed toward fewer numbers of bedrooms, probably a
reflection of the higher fractions of renters in these sites. The South San Francisco sample exhibits

a disperse distribution with a mode at three bedrooms.
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Table 5.6
Distribution of Reported Home Values

<80,000

80,000 to 8 44 | 21| 98

120.000

120,000 to 49 | 26.8 | -31 | 145 6 3.3 4 2.1 5 2.5 | 125 10.7
180,000

180,000 to | 79 | 43.2 55 | 25.7 7 3.8 18 9.5 72 | 36.4 | 306 26.2
250,000

250,000 10 | 25 | 13.7 29 | 13.6 14 1.7 76 | 40.2 98 | 49.5 | 319 27.3
375,000 :

375,000 to 1 0.6 4 1.9 22 | 12.0 43 | 228 2 1.0 87 7.5
575,000

575,000 to 0 0.0 0 0.0 6 3.3 16 8.5 0 0.0 22 1.9
775,000

>775,000 8 0.0 0 0.0 5 2.7 6 3.2 0 0.0 1] 0.9
Missing 21 | 11.5 71 | 33.2 123 | 67.2 23 | 122 20 | 10.1 | 258 22.1
TOTAL 183 214 183 189 198 1167 100.0

The results of this section in general confirm the findings from the site survey and add to them that
the North San Francisco site, and the Pleasant Hill site to a lesser extent, contain large fractions of |
renters. The San Jose site is very homogeneous in terms of housing value and housing unit size,
while the South San Francisco site is very diverse. The Pleasant Hill and North San Francisco
households tend to have smaller housing units in terms of the number of bedrooms. The Concord
site is also rela’uvely homogeneous, and shares w1th the Pleasant Hill site a distribution with lower

home values, on average, than the other areas.




Table 5.7
Distribution of the Number of Bedrooms

1 2.2 17.5 34.5 4.3 0.5 11.3
2 17.7 . 38.7 37.4 31.6 2.6 _25.0
3 60.2 35.4 14.6 45.5 44.3 39.3
4 18.2 7.6 7.6 17.1 49.5 19.7
5 1.1 0.9 1.8 1.1 3.1 1.6
6 0.6 0.0 0.0 0.5 0.0 0.2
7 0.0 - 0.0 1.2 0.0 0.0 0.2
TOTAL 100.0 100.0 100.0 100.0 100.0 100.0
Sample Size 183 214 183 189 198 967

5.3. Residential Location
"Housing cost,” "quiét neighborhood" and "safety and security" are indicated most frequently as
the most important reasons why the sample households chose their current homes (Table 5.8a).
Those indicated as the second and third most important reasons are shown in Tables 5.8b and
5.8c, respectively. The frequency distribution of the three most important reasons collectively, is
shown in Table 5-9 for the 10 most often cited reasons.

Table 5.9 shows that, following these three reasons, proximity to public transit, work, and
.shops and services are indicated as important reasons for residential location. Affordability
("housing cost™) appears to be the most decisive factor, followed by the living quality of the
neighborhood ("quiet neighborhood” and "safety and security”), and accessibility ("close to
transit," "close to work" and "close to shops and services'). Amenities ("style of housing units"

and "spacious residential neighborhood") and "good school” follow. The proximity to freeways is
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ranked low partly because some neighborhoods in the study sites do not have good freeway
access. The fact that the sample households from the Concord and San Jose study sites that are
well served by ‘freewa-ys also rank the factor low, however, suggests that freeway access is taken
either for granted or not important in urban residents’ residential choice.

The Concord sample shows a frequency distributidn that appfoximates the combined
distribution for all sites. In this sense the Concord sample is representative of all sites. "Safety
and security,” however, is ranked low, and despife the proximity to BART, proximity to transit is
also ranked rather low.

The Pleasant Hill respondents are unique in that a Jarge number of them indicated proximity
to transit (95 respondents) and proximity to freeways (35 respondents) as one of the three most
important reasons for residential location. In f_act, proxirnit)'( to transit is the second most
frequently cited reason after housing cost among the Pleasant Hill respondents. It may be
concluded that mobility is a major consideration for those who chose to live in Pleasant Hill.

Being in a "quiet neighborhood," which is the second most frequent reason, is only the
sixth most frequent reason among the respondents from the North San Francisco site. "Close to
transit,” "close to work" and "close to shops and services” are all almost as frequently cited as
"safety and security." The North San Francisco sample residents appear to have preferred
accessibility to opportunities over quietness in the neighborhood. "Quiet neighborhood," on the
other hand, is most frequently cited by the South San Francisco residents. "Spacious residential
neighborhood" is also more frequently indicated by this group.

* The San Jose site is unique because "close to transit" is least frequently cited by its sample
respondents. After the same three most frequent reasons as in the sample-wide distribution, "style
of housing units" is the fourth most frequent reason. This is followed by "close to shops and

services" and "good school,"” suggesting the family-orientation of the San Jose sample.
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Table 5.9

The Three Most Important Reasons for

Selecting Current Home

Housing Cost 113 107 95 83 118 516
Quiet Neighborhood 97 75 45 97 99 413
Safety and Security 33 70 64 87 76 330
Close to Transit 41 835 61 65 8 270
Close to Work 54 47 60 35 31 227
Close to Shops and 35 51 62 31 46 2258
Services

Style of Housing Units 33 46 3') - 28 49 193
Good School 30 23 12 16 43 124
Spacious Res. 31 17 6 34 8 96
Neighborhood

Close to Freeway 11 35 13 17 13 89
TOTAL 183 214 179 188 198 962




6. ASSOCIATION BETWEEN STUDY AREA CHARACTERISTICS AND TRIP
RATES BY MODE

The analysis of this section focuses on the association between selected measures of individuals'
travel behavior obtained from the three-day travel diary and various measures of study area
characteristics. Both objective measures of ncighborhood characteristics obtained by the research
team and subjective measures reported by the respondents are included in the analysis. The
objective of this section is to quantitatively assess how much land use characteristics, transit
accessibility and other neighborhood characteristics affect travel demand, in particular vehicular
travel demand.

As measures of travel demand, the analysis of this section focuses on:
- total number of person trips, '

- number of transit trips,

- number of non-motorized trips,

- fraction of automobile trips,

- fraction of transit trips, and

- fraction of non-motorized trips.

The individual, not the household, is used in the analysis of this study because of the advantage
that attﬁbutes specific to individuals can be incorporated into the analysis, in particular the attitudes
toward transportation, environment and energy problems or other pertinent aspects of urban life
(see Chapter 8). Note that the analysis is for those individuals who were over 16 years old at the
time of the survey and from whom trip-diary data are available.

Quantitative models are developed to explain the variations in, and predict the future values
of, these travel demand measures using demographic and socio-economic attributes of the sample

households and their members, along with the following measures of land use characteristics:
- study area dummy variables, '
- macroscopic area descriptors,
- pedestrian/bicycle facilities indicators,
- housing choice indicators,
- microscopic accessibility indicators, and
- perceptions of living quality.
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Note that these measures are by no means independent of each other, but tend to represent the same
or overlapping aspects of land use in different manners. These land use descriptors are explained

below.

Study Area Dummy Variables
These are 0-1 dummy variables that identify which study area each respondent is from. Variable
names used in the analysis are:

North San Francisco
South San Francisco
Concord

Pleasant Hill

San Jose

~ Each variable takes on a value of 1 if the respondent comes from the study area indicated by the

variable name; otherwise the variable will take on a value of 0. For example, the variable, "North
San Francisco" will equal 1 if the respondent is from the North San Francisco study area. The
variable for San Jose is omitted in all models because of the linear dependency among these

variables. This is equivalent to setting the model coefficient for San Jose as O as a reference point.

Macroscopic Area Descriptors
The variables included in this group are:

BART Access
Mixed Land Use
High Density

These variables are also 0-1 dummy variables that are defined based on the factors considered
during the site selection proccsé. As Table 3.3 of Chapter 3 indicates, BART Access is 1 -for
South San Francisco, Concord and Pleasant Hill respondents, and 0 for North San Francisco and
San Jose respondents. Mixed Land Use is 1 for North San Francisco, Concord, Pleasant Hill, and
San Jose respondents, and O for those from South San Francisco. Finally High Density is 1 for

North San Francisco, South San Francisco, Pleasant Hil, and 0 for Concord and San Jose.
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Pedestrian/Bicycle Facilities
This group consists of the following two variables,

Sidewalk
Bike Path

The first variable is a 0-1 dummy variable defined in terms of the response to the following
question (Q. 9) in Phase‘ 1, Household Questionpaire, Part B, "Are there sidev;/alks in your
neighborhood?" and takes on a value of 1 if the response is affirmative. The second variable is
ialso a 0-1 dummy variable defined based on the response to "Are there bike paths in youf

neighborhood?” (Q. 10, Part B, Household Questionnaire).

Housing Choice Indicators
This group comprises the following three 0-1 dummy variables:

Backyard
Parking Spaces Available
Own Home

The first variable is defined by the response to "Do you have a private backyard?" and the third
variable by the response to "Do you own your home?" (Q. 10 and Q. il, Part A, Household
Questionnaire). The second variable, Parking Spaces Available, is defined by their response to
"How many parking spaces are available exclusively for your household use? Include your garage

- and driveway" (Q. 14, Part B, Household Questionnaire).

Micrascopic Accessibility Indicators
Included in this group are:

Distance to Nearest Bus Stop
Distance to Nearest Rail Station
Distance to Nearest Grocery Store
Distance to Nearest Gas Station
Distance to Nearest Park



These variables are respectively defined based on the responses to the following five questions (Q.
7,Q. 8, and Q. 162, 16b and 16¢) in Part B of the Household Questionnaire:
"How far away, to the nearest tenth of a mile, is the bus stop nearest your home?"

"How far away, to the nearest tenth of a mile, is the BART, Amtrak, CaliTrain, or light rail

station nearest to your home?"
" Approximately how far (in miles) is your home from the nearest:

a. Grocery store?
b. Gas station?

c. Park or playground?”

All measurements are in miles.

Perceptions of Living Quality
The following six variables are in this group:

No Reason to Move

Streets Pleasant for Walking
Cycling Pleasant

Good Local Transit Service
.Enough Parking '
Problems of Traffic Congestion

The first variable, no reason to move, is a 0-1 dummy variable that takes on a value of 1 if the
respondent responded with "No reason to move at this time" to the question, "Given your c'urrent
neighborhood situation, which of the following reasons may make you consider moving to a
different area? (Check all that apply.)” (Q. 5, Part A, Household Questionnaire). The following
five variables are also O-1 dummy variables and are defined respectively based on the responses to
the questions (Q. 1 thrpugh Q. 5, Part B, Household Questionnaire):

"Are the streets in your neighborhood pleasant for walking or jogging?”
"Is cycling pleasant in your neighborhood?" -

“Is there good local public transit service in your neighborhood?"

"Is there enough parking near your home?" and

" Are there problems of traffic congestion in your neighborhood?"
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In the rest Qf this section, models formulated for the measures of travel demand listed above are
discussed. In the discussion, a "base model" is presented for each measure, the effects of the
above six groups of variables are individually examined, then a best model is presented. Both the
base models and best models are developed considering a wide range of variablés representing the

characteristics of the household, individual, and the neighborhodd. The base models are

constructed using only household and person demographic and socio-economic attributes, while

the best models incorporate selected variables from the above six variable groups. The best models
were, however, formulated independent of the estimation results using the six variables groups.
Consequently there are occasions where the "best” model does not have the best goodness of fit.

The set of variables considered in model development is given in Table 6.1.

Total Number of Person Trips

The base model explains slightly below 15% of the total varation in the number of person trips
made by an individual over a three-day period (see Table 6.2). Despite the fact that the dependent
variable of the model is the number of tri;-as made by individuals, household size and number of
persons over 16 years old turned out to be factors that significantly affect personal trip generation.
The coefficients of these two variables together indicate that an individual over 16 years old from a
household with an individual younger than 16 years old tends to make 2.62 more trips than one
from a household without individuals in the younger age group; while an individual from a
household with another individual of 16 years old or over tends to make 0.35 fewer (= 2.618 -

2.966) trips.



Table 6.1
Variables Used in the Analysis of Section 6

Household size

Number of persons over 16 years old

Number of cars

Number of cars per persons over 16 years old
Annual household income in $10,000
Square root of annual household income in $10,000

Number of years lived in the Bay Area

Drivers license holding |

Age In years divided by 10

Square root of age divided by 10

Female dummy variable

Employment dummy variable

Homemaker dummy variable

Student dummy variable

Professional dummy variable

Low education dummy variable (up to high school diploma)

College education dummy variable

High education dummy variable (some graduate school or graduate

degree)

Graduate education dummy variable (completed graduate degree)

Personal income dummy variables

Apartment dummy variable

Single family home dummy variable (including duplexes and triplexes)

Note: The variables in the six variable groups discussed earlier in the section are not
included in this table.



Table 6.2
Linear Regression Models of the Total Number

of Person Trips

Household Size

9.19

I
8.89

Persons Over 16 Yrs. Old

-6.66

-2.991] -

6.69

-6.63

Cars per Person

0.15

0.045

0.08

-0.23

Driver's License

2.32

2.455

2.26

2.25

Age Divided by 10

-2.79

-0.239; -

2.68

-2.53

Employment Dummy Variable

0.36

0.238

0.38

0.54

Student Dummy Variable

2.65

3.445

2.68

2.76

High Education Dummy Variable

1.17

0.579

1.15

0.654 1.3

Household Income (in $10,000)

-2.77

-0.959| -

2.72

-2.54

(Household Income)1/2

3.18

5.636

3.14

2.98

North San Francisco

2.64

South San Francisco

0.37

| Concord

-0.33

Pleasant Hill

0.53

BART Access

-0.880} -

1.67

Mixed Land Use

0.430]

0.65

High Density

1.215

2.22

Sidewalk

0.347 0.5¢

Bike Path

0.348 0.74

Backyard

Parking Spaces Available

Own Home

Distance 1o Nearest Bus Stop

Distance to Nearest Rail Station

Dist. to Nearest Grocery Store

Dist. to Nearest Gas Station

Dist. to Nearest Park

No Reason to Move

Streets Pleasant for Walking

Cycling Pleasant

Good Local Transit Service

Enough Parking

Problems of Traffic Congestion

RrZ

0.1471

0.1572

0.1544

0.1479

F

13.37

10.28

10.85

11.18

D.F.

10, 775

14, 771

13, 772

12, 773

o

< 0.00005

< 0.00005

< 0.00005

< 0.00005

F for the Group

2.308

2.221

0.358

D.F.

4, 771

3, 772

2,773

Significance (* = 5%, ** = 1%)




Table 6.2 (Continued)

Intercept 1.879 2.599 1.933 2.022
Household Size 2.682 9.03 2.610 8.84 2.599 8.71 2.835 9.62
Persons Over 16 Yrs. Old -2.908] -6.55] -2.963} -6.59] -2.932{ -6.52 -3.013] -7.07
Cars per Person 0.251 0.44] -0.098] -0.17 -0.1221 -0.22
Driver's License 2.615 2.41 2.549 2.33 2.442 2.23 2.805 2.66
Age Divided by 10 -0.2201 -2.49 -0.229] -2.54} -0.214] -2.38 -0.2321  -2.64
Employment Dummy Variable 0.276 0.44 0.378 0.60 0.241 0.38
Student Dummy Variable 3.327 2.60 3.497 2.71 3.441 2.65 3.260 2.56
High Education Dummy Variable 0.608 1.22 0.655 1.30 0.672 1.33
Household Income (in $10,000) -0.9374 -2.68 -0.907} -2.58} -0.933]| -2.64 -0.979] -2.81
(Household Income)!/2 5.552] 3.11 5.379] 3.00] 5.520f 3.06 5791} 3.27
North San Francisco 1.863 2.39
South San Francisco
- Concord
Pleasant Hill
BART Access
Mixed Land Use
High Density
Sidewalk
Bike Path
Backyard 1.253 1.67
Parking Spaces Available -0.3201 -3.18 -0.261 -2.73
Own Home -0.7661 -1.16
Distance to Nearest Bus Stop 0.075 0.07
Distance to Nearest Rail Station -0.0261 -0.15
Dist. to Nearest Grocery Store -0.420¢F -0.91
Dist. to Nearest Gas Station -0.2081 -0.47
Dist. to Nearest Park 0.066 0.21
No Reason to Move -0.560} -1.18
Streets Pleasant for Walking 0.083 0.11
Cycling Pleasant 0.215 0.41
Good Local Transit Service 0.572 0.99
Enough Parking -0.320{ -0.53
Problems of Traffic Congestion 0.079 0.16
R2 0.1613 0.1496 0.1510 0.1622
F 11.42 9.03 8.55 16.69
D.F. 13, 772 15, 770 16, 769 9, 776
a < 0.00005 < 0.00005 < 0.00005 < 0.00005
F for the Group 4.342 0.452 0.574 -
D.F. 3, 772 5, 770 6, 769 -
Significance (* = 5%, ** = 1%) hohs -




Quite importantly, the model estimation results indicate that household vehicle ownership, here
represented by the number of automobile per person over 16 years old, is not significantly
associated with the number of trips per person, made by household members of over 16 years of
age. The results also show that employment does not significantly affect trip generation either.
Nor did high education dummy variable, which was introduced to the model to account for
possible correlation between trip reporting and education, turn out to be significant. |

Holding a driver's license is positively associated with person trip generation. Age, on the
other hand, is négatively associated with person trip rates with the number of person trips tending
to decrease as the person's age increases. The two income coefficients together imply a non-linear
income effect which is concave and reaches its maximum at around an annual income of $90,000.

The study area dummy variables as a group contribute an additional 1% to the total
variation explained. North San Francisco dummy variable has a positive and significant
coefficient; other things being equal, a North San Francisco resident would make 2.31 trips more
per three days than does a counterpart in the San Jose study area, whose dummy variable is
suppressed from the model to facilitate model estimation. With an F-statistic of 2.31 with degrees
of freedom of (4, 771), these variables as a group is significant at & = 10% but not at &t = 5%.

Estimation results indicate that respondents form the high density study areas on average
reported 1.22 trips more per three days than did their counterparts in the low density study areas.
The indicator of land use mix has an insignificant coefficient, while that of BART access is
negativé and signiﬁcant at ot = 10%. These variables are as a group is not sigMﬁc@t o=5%.
The indicators of the presence of pedestrian and bicycle facilities, constructed based on the
respondents' reports, turned out to be insignificant at any rate. Thus the number of trips generated
by a person inclusive of all modes, is ﬂot associated with the ﬁresence of these facilities as
perceived by the respondents. |

'fhe number of person trips'is strongly and negatively associated with the number of
parking spaces available to the household. The coefficient of backyard dummy variable is positive

and significant at o = 10%, indicating that a person from a household with a backyard tend to



make more trips. Home ownership has a negative coefficient estimate, which turned out to be
insignificant at &t = 10%. This set of variables as a group is significant at & = 1%.

None of the microscopic accessibility indicators is significant. As a group, they have an F-
statistic of 0.452 with degrees of freedom of (15, 770), a value that indicates that their effect is not
at all statistically significant. The results here thus support the notion that person trip generation is
not a function of the proximity to opportunity or accessibility to public transit. Some of the
analysis presented below, on the other hand, indicate that the same cannot be said for trip
generation by mode and for modal split. |

None of the variables that represent perceptions of living quality is individually significant
at ot = 10%, nor are they significant as a group. '

The best model selected for the total numﬁer of person‘trips contains as its explanatory
variables: household size, number of pefsons over 16 years old, driver's license holding, age,
student dummy variable, annual household income, square root of annual household income,
North San Francisco dummy variable, and number of parking spaces available. Altogether the
model explains 16.2% of the total variation in the dependent variable and is highly significant.

The coefficient estimates of these explanatory variables are relatively stable across the
models presented in the table. As before, the model coefficients indicate that-individuals from
households with persons below 16 vears old tend to make more trips, w-hile those from
households with persons over 16 years tend to make fewer trips. The number of trips tends to
decreasé with age, while those with a driver's license tend to make more trips. Students on
average make 3.26 trips more over a three-day period than their non-student counterparts. Agaiﬁ,
th; effect of annual household income is non-linear and concave, peaking at approximately
$90,000 per year. Other things being equal, North San Francisco residents make on average 1.86
trips more over three days than their counterparts from the other study areas, and those with more

parking spaces available exclusively to their households tend to make fewer trips.
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Number of Transit Trips

The models formulated for the number of transit trips are summarized in Table 6.3. Unlike the
case for the total number of person trips, househeld size has an insignificant coefficient, while
number of cars and driver's license holding both have significant negative coefficients. Transit trip
generation appears to decrease slightly with age, but with a t-statistic of -1.41, the coefficient
estimate is not significant. Employment and education are both correlated with transit trip
generation, with employment dummy variable, professional dummy variable and high personal
income dummy variable having positive coefficient estimates, while graduate school dummy
variable having a negative coefficient. Another significant variable is the number of years lived in
the Bay Area, which has a highly significant and negative coefficient estimate. Other things being
equal, those individuals from households that had been in the Bay Area longer tended to make
fewer transit trips. This is against the expectation that those who lived longer in the Bay Area tend
to have more information about public transit and would tend to use it more frequently. It could be
argued that those who moved to the area recently are more motivated to actively seek information
about public transit and use it.

The study area dummy variables improves the percentage of the variation explained from
11.84% of the base model to 12.99%. All four dummy variables in the model have similar
coefficient estimates and significant at & = 5%, except for North San Francisco dummy variable
which is significant at o = 10%. They indicate that, other things being equal, residents from these
four study areas tend to make about 0.45 transit trip more than do their counterparts from San
Jose. As noted earlier, a dumnmy variable for San Jose is excluded from the model to avoid linear
dependency. For interpreting the values of the four coefficient estimates, it can be assumed that the
coefficient for San Jose is set to O as a reference point. The study area dummy variables as a group
are significant at ¢t = 5%.

Among the macro area descriptors, BART access dummy variable has a positive and
signiﬁcaht (at o = 5%) coefficient estimate. This group of variables as a set is significant at o =
5%. The pedestrian/bike facilities variables have positive coefficient estimates but are not
significant. Turning to the housing choice indicators, estimation results indicate that those from
households with a backyard tended to make fewer transit trips (the coefficient estimate significant

at o = 5%).
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Table 6.3 )
Linear Regression Models of the Number of Transit Trips

Intercept 2.154 1.592 1.532 1.998
Household Size -0.059f -0.72] -0.037f -0.45 -0.044f -0.53 -0.058}  -0.71
Persons Over 16 Yrs. Old 0.293 2.17 0.296 2.16 0.300 2.19 0.307 2.26
No. of Cars -0.526f -6.34] -0.489] -5.77 -0.494; -5.83 -0.536} -6.4
Driver's License -0.7401 -2.46 -0.6921 -2.30 -0.705] -2.35 -0.749]  -2.48
Age Divided by 10 -0.035] -1.41 -0.032§ -1.27 -0.029 -1.18 -0.035]  -1.4d
Employment Dummy Variable 0309] 1.59] o0.295] 1.52] 0.300 1.5s] 0.314] 1.60|
Professional Dummy Variable 0.320 2.02 0.314 1.99 0.306 1.94 0.315] _ 1.99
Graduate School Dummy Variable -0.408f -2.79] -0.411| -2.81 -0.401}  -2.81 -0.405{ -2.77]
High Personal Income Dummy Variable 0.384 2.53 0.367 2.39 0.36% 2.40 0.399 2.6
Years in Bay Area Divided by 10 -0.144] -4.05 -0.1361 -3.73 -0.140F  -3.86 -0.142}  -3.9
North San Francisco ) 0.427 1.72

South San Francisco 0.456 2.38

Concord 0.436 2.34

Pleasant Hill 0.555 2.90

BART Access 0.320 2.18

Mixed Land Use 0.154 0.84

High Density 0.229 1.48

Sidewalk 0.085 0.48
Bike Path 0.147 1.14
Backyard

Parking Spaces Available

QOwn Home

Distance to Nearest Bus Stop

Distance to Nearest Rail Station

Dist. to Nearest Grocerv Store

Dist. to Nearest Gas Station

Dist. to Nearest Park

No Reason to Move

Streets Pleasant for Walking

Cycling Pleasant

Good Local Transit Service

Enough Parking

Problems of Traffic Congestion

R2 0.1184 0.1299 0.1287 0.1199
Standard Error of Estimation - 1.727 1.720 1.720 1.728

F 10.30 8.13 8.68 8.69

D.F. 10, 767 14, 763 13, 764 12, 765

o < 0.00005 < 0.00005 < 0.00005 < 0.00005

F for the Group - 2.524 3.019 0.675

D.F. - 4, 763 3, 764 2, 765
Significance (* = 5%, ** = 1%) - * *
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Table 6.3
{Continued) ‘

Household Size -0.004] -0.05 -0.84 -0.060] -0.73

Persons Qver 16 Yrs. Old 0.258 1.90 2.11 0.269 1.97 0.258 2.42
No. of Cars -0.466{ -5.41 -6.08 -0.502] -5.93 -0.476j  -5.75
Driver's License -0.714] -2.38 -2.41 -0.759] -2.52 -0.650;  -2.204
Age Divided by 10 -0.032| -1.28 -1.25 -0.039} -1.55

Employment Dummy Variable 0.247 1.27 1.66 0.304 1.56

Professional Dummy Variable 0.318 2.01 1.94 0.345 2.16 0.395 2.79
Graduate School Dummy Variable -0.424| -2.91 -2.72 -0.408] -2.79 -0.417 -2.90
High Personal Income Dummy Variable 0.417] 2.72 2370 0.333] 2.18]  0.370] 2.4
Years in Bay Area Divided by 10 -0.114] -3.02 -4.34 -0.140f -3.69 -0.139]  -3.97
North San Francisco

South San Francisco

Concord

Pleasant Hill

BART Access

Mixed Land Use

High Density

Sidewalk

Bike Path

Backyard -0.414] -1.98 -0.593 3.13
Parking Spaces Available -0.041] -1.45

Own Home -0.046] -0.25

Distance to Nearest Bus Stop -0.3721 -1.12

Distance to Nearest Rail Station -0.124} -2.50 -0.141 -3.01
Dist. to Nearest Grocery Store -0.155) -1.21

Dist. to Nearest Gas Station 0.163 1.29

Dist. to Nearest Park -0.126] -1.44 -0.211] -2.52
No Reason to Move 0.012 0.08

Streets Pleasant for Walking 0.314 1.48

Cycling Pleasant -0.203{ -1.37

Good Local Transit Service 0.305 1.91

Enough Parking -0.0970  -0.58

Problems of Traffic Congestion -0.1351 -0.99

R2 0.1282 0.1371 0.1271 0.1386
Standard Error of Estimation 1.720 1.714 1.725 1.707

F 8.64 8.07 6.92 12.34

D.F. 13, 764 15, 762 16, 761 10, 767

o < 0.00005 < 0.00005 < 0.00005 < 0.00005

F for the Group 2.884 3.308 1.267 -

D.F. 3, 764 5, 762 6, 761 -
Significance (* = 5%, ** = 1%) * * * -
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The microscopic accessibility indicators substantially improves the model’s fit to an R2-
value of 13.71%. All variabies have negative coefficient estimates as expected, indicating that
transit trip generation increases as the proximity to transit stops or that to opportunities increases
(the latter represents both land use density and mixture). The most significant variable is distance

to nearest rail station (significant at o, = 5%). The fact that these variables as a group contribute
substantially to the model's fit while individually they have insignificant t-values, implies the
presence of multi-collinearity amoﬁg these variables. The F-statistic for the group of variables

indicates that they as a group are significant at &= 1%.

The variables representing perceptions of living quality are not significantly associated with
public transit trip generation. Among the explanatory variables included in the best model, number
of cars have the largest t-statistic value and its association with public transit generation is strongly
negative. The variables selected from the six groups are: backyard dummy variable, distance to
nearest rail station, and distance to nearest park. It is clear from the estimation results that public
transit use is closely associated with the proximity to transit stops. The significance of backyard
dummy variable and distance to nearest park suggests that residential density and mixture are also

associated with transit use.

Nﬁmber of Non-Motorized Trips
The inclusion of this particular mobility measure as a dependent variable of the analysis is
motivafed by the desire to assess the effect of land use characteristics and pedestrian and bicycle
facilities on the generation of non-motorized trips. It was believed that the results of the analysis
would aid in the development of guidelines for the creation of neighborhoods that are conducive of
- walking and bicycle trips and thereby produce less needs for vehicular trips.

As the small R2 values and F-statistics of these models indicate (Table 6.4), this dependent
variable is difficult to model. The base model indicates that the number of automobiles available to
the household is negatively associated with the number of non-motorized trips (significant at & =

5%). The number of years in the Bay Area is also negatively associated with non-motorized trip
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generation (significant at o. = 10%). The effect of annual household income is again non-linear
and concave with a peak at around $55,000.

The stud-y area dummy variables substantially improve the model's fit to an R2 of 4.73%.
They as a group are significant at o = 1%. North San Francisco dummy variable has the largest
coefficient estimate of 1.488; other things being equal, North San Francisco residents tend to make
about 1.5 walking or bicycle trips more per three days than do San Jose residents. It can be safely
inferred that the high density in the North San Francisco area dees contribute to this high non-
motorized trip generation rate. Note that the effects of auto ownership, househoid size and other
demographic and socio-economic factors are accounted for in the model. Therefore the effects
implied by the coefficients of the study area dummy variables are not due to differences in these
demographic and socio-economic factors across the éreas.

Among the macroscopic area descriptors, high density dummy variable has a significant (at
o = 5%) positive coefficient, supporting the above observation of the contribution ‘of high land use
density to the generation of non-motorized trips. As a group, they are not significant at & = 5%.

Of the pedestrian/bicycle facilities indicators, sidewalk dummy variable is significant (at ¢
= 10%) and positive. The two variables as a group are also significant o. = 5%. The model thus
offers evidence that having sidewalks in the neighborhoed does contribute to the generation of

"non-motorized trips.

The model with the housing choice indicators suggesis that residents in Iow. density
subu.rban areas tend to make fewer non-motorized trips. - Likewise the microscopic accessibility
indicators indicate that residents in high accessibility areas tend to make more non-motorized trips.
Although individual t-statistics are small, these variables as a group substantially contribute to the
model's explanatory power.

As was the case in the previous models, the variables representing perceptions‘ of living
quality tend to be insignificant and do not very much contribute to the model's fit. There is an
indication that those who perceive that they have good local transit service tend to make more non-
motorized trips, but the coefficient estimate of good local transit service dummy variable is not

significant at . = 10%.
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The best model suggests that the North San Francisco study area possesses characteristics
that are conducive of non-motorized trips. The fact that this area indicator is included implies that
other contributing factors, such as residential density, mixed land use, or accessibility, do not have
large enough a contribution individually, but that the North San Francisco area has a combination
of these factors that lead to a large enough and unique contributing force. Sidewalk dummy
variable is significant in this model; other things being equal, residents in neighborhood with
sidewalks tend to make nearly 0.6 non-motorized trip more over three days than do their
counterparts in neighborhoods without sidewalks. The coefficient estimate of BART access
dummy variable also indiéates that residents in the study areas with BART access (South San
Francisco, Concord and Pleasant Hill) tend to make more non-motorized trips.

The analysis of this dependent variable indicates that neighborhood characteristics, such as
the presence of sidewalks, do affect the generation of non-motorized trips. The effects of
demographic and socio-economic attributes of‘ the household or individual do not have dominating
effects on the generation of walk or bicycle trips. The results suggest that urban residents’ travel
behavior may be modified to some extent by site planning that encourage walking or the use of

bicycles.

Fraction of Automobile Trips
The models used for this and the two dependent variables that follow take on the form,

N = 1/[1 + exp(-8X)]

where
n = number of trips of interest, in this case the number of automobile
trips,
N = total number of trips,
B = vector of coefficients, and
X = vector of explanatory variables.

This can be transformed to yield '
In(n/(N - n)) = 8X

where In is the natural-log transformation. This will take on the form of a linear regression model

if In(/(N - n)) is used as the dependent variable. This, however, creates difficulty when either n is

6- 16



Table 6.4
Linear Regression Models of the Number of Non-motorized Trips

14
Household Size 0.145 1.49 0.205 2.07 0.175 1.77 0.152 1.56
No. of Cars -0.3021 -2.76] -0.237{ -2.13 -0.254] -2.26 -0.311F  -2.81
Driver's License -0.186f -0.43 -0.0831 -0.19 -0.153} -0.35 -0.206f -0.47]
Age Divided by 10 -0.013} -0.35 -0.027{ -0.75 -0.018} -0.50 -0.017] -0.45
Student Dummy Variable -0.506{ -0.95 -0.5901 -1.12 -0.583} -1.10 -0.529] -1.0
Professional Dummy Variable 0.254 1.27 0.269 1.35 0.238 1.19 0.225 1.13
Household Income (in $10,000) -0.2311  -1.61 -0.275{ -1.93 -0.258] -1.80} -0.249] -1.73
(Household Income)l/2 1.106]  1.51 1.281]  1.77 1.216]  1.67] 1.224| 1.68
Years in Bay Area Divided by 10 -0.097} -1.88 -0.058] -1.10 -0.073] -1.39 -0.086] -1.66
North San Francisco 1.488 4.14
South San Francisco 0.588 2.06
Concord 0.341 1.26
Pleasant Hill 0.426 1.51
BART Access -0.197 -0.92
Mixed Land Use 0.096 0.35
High Density 0.594 2.63
Sidewalk ) 0.558 2.20]
Bike Path 0.372 1.95
Backyard
Parking Spaces Available
Own Home
Distance to Nearest Bus Stop
Distance to Nearest Rail Station
Dist. to Nearest Grocery Store
Dist. to Nearest Gas Station
Dist. to Nearest Park
No Reason to Move
Streets Pleasant for Walking
Cycling Pleasant
Good Local Transit Service
Enough Parking
Problems of Traffic Congestion
R2 0.0256 0.0473 0.0350 0.0343
Standard Error of Estimation 2.583 2.560 2.575 2.574
F 2.305 2.998 2.373 2.541
D.F. 9, 789 13, 785 12, 786 11, 787
a 0.0147 0.0003 < 0.00005 0.0037
F for the Group - 4.466 2.538 3.541
D.F. - 4, 785 3, 786 2, 787

Significance (* = 5%, ** = 1%)

*x
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Table 6.4

(Continued)
Intercept 0.356 0.905 0.083 -0.145
Household Size 0.173 1.75 0.132 1.36 0.143 1.45
No. of Cars -0.240] -2.12] -0.311} -2.81 -0.283] -2.52
Driver's License -0.117] -0.27 -0.131} -0.30 -0.181 -0.41
Age Divided by 10 -0.010| -0.28] -0.010f -0.28] -0.016] -0.44
Student Dummy Variable -0.582f -1.09 -0.522f -0.99 -0.580, -1.08
Professional Dummy Variable 0.261] "1.30 0.265 1.33 0.257 1.27
Household Income (in $10,000) -0.242f -1.69 -0.248} -1.73 -0.252{ -1.75
(Household Income)1/2 1.2120  1.66] 1.176] 1.61 1.203]  1.64
Years in Bay Area Divided by 10 -0.055¢ -0.99 -0.103} -1.98 -0.093] -1.66
North San Francisco ] 1.494] 4.43
South San Francisco .
Concord
Pleasant Hill
BART Access 0.662 2.90
Mixed Land Use
High Density .
Sidewalk 0.584 2.29
Bike Path
Backyard 0.066 0.21
Parking Spaces Available -0.079] -1.90
Own Home -0.435] -1.55 )
Distance to Nearest Bus Stop -0.6771  -1.42
Distance to Nearest Rail Station -0.002f -0.03
Dist. to Nearest Grocery Store -0.1451  -0.76
Dist. to Nearest Gas Station -0.1821 -0.96
Dist. to Nearest Park -0.2114 -1.61
No Reason to Move 0.020 0.09
Streets Pleasant for Walking 0.055 0.17
Cycling Pleasant -0.0971  -0.44
Good Local Transit Service 0.364] 1.54
Enough Parking -0.117{ -0.48
Problems of Traffic Congestion -0.065] -0.32
R2 0.0348 0.0428 0.0292 0.0306
Standard Error of Estimation 2.576 2.568 2.588 2.566
F 2.360 2.501 1.569 8.376
D.F. 12, 786 14, 784 15, 783 3, 795
o 0.0055 0.0017 0.0764 < 0.00005
F for the Group 2.488 2.807 0.479 -
D.F. 3, 786 5, 784 6, 783 -
| Significance (* = 5%, ** = 1%) * .
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0 or N - n is 0 since the logarithm cannot be defined in that case. To avoid this, a small value,'say
0.5, can be added to the numerafor and denominator. Thus the regression models here use as their
dependent variable the natural log of the number of automobile trips plus 0.5, divided by the
number of non-automobile trips plus 0.5.

Cars per person and driver's license holding are the dominant explanatory vaﬁables of the
bése model, associated positively witﬁ the fraction of auto trips (Table 6.5). Other variables do not
have significant coefficients.

The study area dummy variables are highly significant (at oo = 1% as a group). They
together improves the R2 value from 9.65% of the base model to 13.97%. North San Francisco
and South San Francisco have the largest negative C(.)cfﬁcients, with Concord and Pleasant Hill
following them in that order. As before, San Jose is excluded from the model and have a reference
coefficient value of 0. The income variables have significant coefficients in this model. The
income effect implied by the coefficients is non-linear and convex; annual household income
contributes negatively first until it reaches about $65,000, beyond which point income starts
contributing positively to the fraction of auto trips.

Of the macroscopic area descriptors, high density dummy variable has a significant negative
coefficient estimate. They as a group are significant at ot = 1%.

The pedestrian/bicycle facilities indicators are insignificant and contribute very little to the
model’s explanatory power.

Among the housing choice indicators, parking spﬁces available has a positive and very
significant (at oc = 1%) coefficient. Own home dummy variable is also significant (at & = 10%).
Consistent with the earlier indication by high density dummy variable, home owners with ample
parking spaces, who tend to live in low density suburbs, are more inclined to make auto trips.

This set of variables is significant as a group at a. = 1%.
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Table 6.5
Linear Regression Models of the Fraction of Car Trips

Intercept - -0.721
Cars per Person 0.636] 4.14] 0508 3.31] 05320 344 o0.620 a.01
Driver's License 22631 6.92] 2.134] 6.65] 2.194] 6.75|  2.243 6.85
Age Divided by 10 0001l o028 o020 o075] o.010] 037  0.010 _ 0.36
Employment Dummy Variable 0.069] 037 0.123] 0.67] 0.114] o0.61] 0083} 0.44
Student Dummy Variable 0.185] o049 o0219] o0.59] 0205 o054 o0.1920 o0.50
High Education Dummy Variable 0.073 0.49 0.148 1.01 0.144 0.98 0.084 0.5¢
Household Income (in $10,000) 0.142] 1.36] 02071 201 0192 1.84] 0.150{ 1.43
(Household Income)1/2 .0.704f -1.33] -0.960] -1.84] -0.902] -1.71] -0.729 -1.37
North San Francisco -1.357] -5.41
South San Francisco -0.946] -4.67
Concord -0.512] -2.63
Pleasant Hill - -0.3661 -1.87
BART Access 0.053 0.34
Mixed Land Use 0.279 1.43

High Density -0.424| -2.68
Sidewalk -0.106]  -0.57]

Bike Path 0.108 0.77
Backyard

Parking Spaces Available
Own Home

Distance to Nearest Bus Stop
Distance to Nearest Rail Station
Dist. to Nearest Grocery Store
Dist. to Nearest Gas Station
Dist. to Nearest Park

No Reason to Move

Streets Pleasant for Walking
Cycling Pleasant

Good Local Transit Service
Enough Parking

Problems of Traffic Congestion

R2 0.0965 0.1397 : 0.1146 0.0979
Standard Error of Estimation 1.877 1.837 1.862 1.878

F 10.39 10.47 9.12 8.42
D.F. 8, 778 12, 774 11, 775 10, 776
a < 0.00005 < 0.00005 < 0.00005 < 0.00005
F for the Group - 9.709 5.278 0.588
D.F. - 4, 774 3, 775 2, 776
Significance (* = 5%. ** = 1%) - - * %




Table 6.5
(Continued)

Intercept

Cars per Person 0.473 3.05 3.31
Driver's License 2.194 6.80 2.250 6.97 2.299 7.07 2.224 7.08]
Age Divided by 10 0.003 0.12 0.002 0.09 0.010 0.36

Employment Dummy Variable 0.188 1.00 0.041 0.22 0.078 0.41

Student Dummy Variable 0.243 0.65 0.174 0.46 0.330 0.87

High Education Dummy Variable 0.133 0.91 0.041 0.28 0.083 0.56 0.117 0.83
Household Income (in $10,000) 0.169 1.64 0.128 1.25 0.173 1.66

(Household Income)1/2 -0.905{ -1.73] -0.589 -t.13] -0.825| -1.56

North San Francisco

South San Francisco

Concord

Pleasant Hill

BART Access

Mixed Land Use

High Density

Sidewalk

Bike Path

Backyard 0.001 0.00

Parking Spaces Available 0.120 4.07 0.119 4,28/
Own Home 0.378 1.92

Distance to Nearest Bus Stop 1.142 3.65 0.880 3.31
Distance to Nearest Rail Station 0.037 0.70

Dist. to Nearest Grocery Store 0.017 0.12

Dist. to Nearest Gas Station -0.153] -1.17

Dist. to Nearest Park 0.235 2.54 0.239 2.77
No Reason to Move 0.109 0.78

Streets Pleasant for Walking -0.4631 -2.02

Cycling Pleasant 0.434 2.75

Good Local Transit Service -0.307] -1.80

Enough Parking 0.426 2.42

Problems of Traffic Congestion 0.186 1.30

R2 0.1271 0.1280 0.1150 0.1429
Standard Error of Estimation 1.849 1.850 1.861 1.826

F 10.26 8.73 7.45 21.67

D.F. 11, 775 13, 773 14, 772 6, 780

o < 0.00005 < 0.00005 < 0.00005 < 0.00005

F for the Group - 9.064 5.579 3.279 -

D.F. 3, 775 5, 773 6, 772 -
Significance (* = 5%, ** = 1%) = ikl ** -




Turning to the microscopic accessibility indicators (significant at & = 1% as a group),
-distance to nearest bus stop and distance to nearest park are both significant and positive. Those
residing in areas where bus stops are sparsely located tend to have larger fractions of auto trips.
The positive coefficient of distance to the nearest park suggests that residents of exclusively
residential areas tend to show auto-dominated modal split.

Unlike the cases for the other dependent variables, many of the variables representing
perceptions of living quality are significant here. These variables as a group are significant at 0. =
1%. The coefficients of cycling pleasant dummy variable and enough parking dummy variable are
both positive and significant at & = 5%. Those who think cycling is pleasant and there are enough
parking spaces in their neighborhoods are more likely to have larger fractions of their trips made by
auto. The coefficient of streets pleasant for walking' dummy variable is, on the other hand,
negative. A possible interpretation is that the perception that walking is not pleasant leads to more
frequent use of the auto for possibly safety or security reasons (therefore a negative coefficient for
streets pleasant for walking dummy variable). The perception that cycling is pleasant, on the other
hand, may be associated with wide streets without excessive on-street parking, which is
characteristics of low-density suburban neighborhoods. Good local transit service dummy variable
has a negative coefficient that is significant at o = 10%; those who think they have good transit
service tends to have smaller fractions of auto trips.

The fact that many of the perception variables turned out to be significant for this dependent
variable suggests that automobile use is stroﬁgly associated with the perception, or the assessment,
of the conditions in the neighborhood. As will be discussed later, this is not the case for the
fraction of transit trips or the fraction of non-motorized trips.

The best model comprises: cars per person, driver's license holding, high education
dumrﬁy variable, parking spaces available, distance to nearest bus stop, and distance‘to nearest
park. All variables except high education dunmy variable are highly significant, and the model
explains 14.29% of the variations in this dependent variable. Auto vs. non-auto modal split is.

primarily a function of auto availability, parking availability and accessibility to opportunities.
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Demographic and other socio-economic attributes of households and individuals do not appear to

exert appreciable effects on this modal split.

Fraction of Transit Trips
Models for the fraction of transit trips are summarized in Table 6.6. Significant variables in the
basb model are: household size, number of persons over 16 years old, number of cars, driver's
license, graduate school dummy variable, high personal income dummy variable, and years in Bay
Area. Over 13% of the total variation in the dependent variable is explained by the model.

~ Indicators of vehicle availability, number of cars and driver's license, are strongly and
negatively correlated with the fraction of transit trips (significant at o = 1%). The coefficients of
household size and number of persons over 16 years together imply that individuals from larger
households with persons over 16 years old tend to have larger fractions of transit trips, while those
from larger households with younger persons tend to have smaller fractions. The presence of
children in the household appears to lead to a shift in modal split toward the automobile.
Individuals with graduate education tend to have smaller fractions of transit trips, while those with
higher personal incomes tend to have larger fractions. As in the case for the number of transit
trips, the number of years that the household had been in the Bay Area is negatively associated
with the fraction of transit trips.

The study area dummy variables for South San Francisco, Concord and Pleasant Hill have
significant positive coefficients, indicating that respondents from these study areas were more
inclined to use public transit. All these study afeas have BART access. The coefficient for North
San Francisco is positive but not significantly different from 0. As before, the coefficient for San
Jose is set as 0, which, like the case for the number of transit trips, turned out to be the lowest
among the five areas. This set of variables as a group is significant at o = 5%.

Consistent with the above finding, the coefficient estimate for BART access is significant
(at a = 1%) and positive. None of the other macroscopic area descriptors is significant. These

variables as a group are significant at o = 5%.



v Table 6.6
Linear Regression Models of the Fraction of Transit Trips

Intercept

Household Size -0.222] -4.11 -0.223F -4.06 -0.226] -4.14 -0.222] -4.09
No. of Persons Over 16 Yrs. Old 0.410 4.59 0.417 4.62 0.419 4.64 0.414 4.62
No. of Cars -0.353] -6.43 -0.335} -5.98 -0.338] -6.03 -0.356;  -6.44]
Driver's License -0.936] -4.71 -0.908} -4.57 -0.914] -4.61 -0.940] -4.72
Age Divided by 10 -0.001{ -0.01 0.004 0.24 0.005 0.31 -0.001 0.00
Employment Dummy Variable 0.0693 0.73 0.099 0.77 0.102 0.79 0.094 0.73
Professional Dummy Variable 0.085 0.82 0.072 0.69 0.068 0.65 0.083 0.8Qy
Graduate School Dummy Variable -0.307] -3.18 -0.3041 -3.15 -0.304{ -3.15 -0.306f  -3.16
High Personal Income Dummy Variable 0.227 2.26 0.205 2.02 0.206 2.03 0.232 2.31
Years in Bay Area Divided by 10 -0.065] -2.97 -0.067] -2.78 -0.069) -2.89 -0.064; -2.73
North San Francisco 0.110 0.67

South San Francisco 0.310 2.46

Concord 0.315 2.56

Pleasant Hill 0.264 2.08

BART Access 0.254 2.62

Mixed Land Use -0.018[ -0.15

High Density 0.007 0.06 .
Sidewalk 0.029 0.25
Bike Path 0.053 0.54
Backyard

Parking Spaces Available

Own Home

Distance to Nearest Bus Stop

Distance to Nearest Rail Station

Dist. to Nearest Grocery Store

Dist. to Nearest Gas Station

Dist. to Nearest Park

No Reason to Move

Streets Pleasant for Walking

Cycling Pleasant

Good Local Transit Service

Enough Parking

Problems of Traffic Congestion

R2 ' 0.1319 0.1426 0.1418 0.1324
Standard Error of Estimation 1.140 1.136 1.136 1.141

F 11.66 9.06 9.71 9.73

D.F. 10. 767 14, 763 13, 764 12, 765

a < 0.00005 < {.00005 < 0.00005 < 0.00005

F for the Group - 2.368 2.942 0.198

D.F. - 4, 763 3, 764 2, 765
Significance (* = 5%, ** = 1%) - * *




Table 6.6
(Continued)

P

Household Size

-4.03

No. of Persons Over 16 Yrs. Old

4.34

0.203 2.84

No. of Cars

-6.03

-0.335]  -6.09

Driver's License

-4.73

-0.919] -4.68

Age Divided by 10

-0.19

Employment Dummy Variable

0.66

Professional Dummy Variable

1.01

0.099 1.05

Graduate School Dummy Variable

-3.16

-0.306

-3.20)

High Personal Income Dummy Variable

1.98

1.96]

0.195

Years in Bay Area Divided bv 10

-2.36

-0.039] -1.67

North San Francisco

South San Francisco

Concord

Pleasant Hill

BART Access

Mixed Land Use

High Density

Sidewalk

Bike Path

Backyard

-0.299

-2,17

-0.489| -3.88

Parking Spaces Available

0.001

0.05

QOwn Home

-0.135

-1.09

Distance to Nearest Bus Stop

-0.209] -0.95

Distance to Nearest Rail Station

-0.081)  -2.46

-0.084| -2.7¢4

Dist. to Nearest Grocery Store

-0.025] _-0.29

Dist. to Nearest Gas Station

0.081 0.97

Dist. to Nearest Park

-0.097]  -1.67

-0.140] -2.52

No Reason to Move

-0.009

-0.10

Streets Pleasant for Walking

0.117

0.83

Cycling Pleasant

-0.116

-1.18

Good Local Transit Service

0.171

1.61

Enough Parking

-0.086

-0.78

Problems of Traffic Congestion

-0.136

-1.52

R2

0.1468

0.1396

0.1413

Standard Error of Estimation

1.134

1.140

1.134

F

8.74

7.72

12.64

D.F.

15, 762

16, 761

10, 767

o

< 0.00005

< 0.00005

< 0.00005

F for the Group

2.665

1.138

D.F.

5,762

6. 761

Significance (* = 5%, ** = 1%)




'The pedestrian/bicycle facilities indicators again exhibit statistically insignificant association
with the dependent variable.

Of the housing choice indicators, backyard has a significant (at & = 5%) negative
coefficient, suggesting auto-oriented modal split in suburbs.

Distance to nearest rail station has a significant (at & = 2%) negative coefficient. The
coefficient of distance to nearest park is also negative and significant at 10%. These microscopic
accessibility indicators together increase the R2 from 13.19% of the base model to 14.68%, and
are as a group significant at &= 5%. Clearly accessibility to transit stops is an important factor that
is associated with the fraction of transit trips.

Unlike the case of the fraction of auto trips, the variables representing perceptions of living
quality are not significant and as a group only marginally contribute to the model's goodness of fit.
Although not significant at o = 10%, good local transit service dummy variable has a positive
coefficient and problems of traffic congestion dummy variable has a negative coefficient. Their
weak (not significant at a 10% level) association with the dependent variable suggests that
perceptions and actual mode choice behavior are not so strongly correlated for public transit as for
the automobile.

In addition to the selected seven demographic and socio-economic variables, the best model
includes backyard dummy variable, distance to nearest rail station, and distance to nearest park.
Backyard dummy variable can be viewed as an indicator of residential density. The best model
thus suggests that neighborhood characteristics are important determinants of the fraction of public
transit trips. Unlike the case for auto vs. non-auto modal split, many socio-economic attributes are

significantly associated with transit vs. non-transit modal split.



Table 6.7
Linear Regression Models of the Fraction of Non-motorized Trips

rcepi -1.480 -1.756} -1.721
Household Size -0.068] -1.61 -0.048] -1.12| -0.058] -1.37 -0.066 -1.56
No. of Cars -0.057f -1.21 -0.018} -0.38 -0.024{ -0.49 -0.060] -1.25
Driver's License -0.674] -3.56 -0.620]  -3.301 -0.645] -3.42 -0.679 -3.58
Age Divided by 10 0.023 1.45 0.019 1.21 0.022 1.41 0.022 1.38
Student Dummy Variable -0.443]  -1.93] -0.485} -2.13] -0.483] -2.11 -0.449]  -1.9§
Professional Dummy Variable 0.066 0.77 0.057 0.66 0.046 0.53 0.058 0.67
Household Income (in $10,000) -0.008] -0.14f -0.032] -0.52] -0.026] -0.42 -0.014{ -0.2%
(Household Income)l/2 -0.058/ -0.18] 0.026] 0.08) 0.003j 0.01] -0.023] -0.0
Years in Bay Area Divided by 10 -0.006; -0.28 0.007 0.29 0.001 0.05 -0.003 -0.13
North San Francisco 0.570 3.68
South San Francisco 0.417 3.40
Concord 0.201 1.71
Pleasant Hill. 0.280 2.29
BART Access 0.012 0.13
Mixed Land Use -0.047  -0.40
High Density 0.257 2.64
Sidewalk 0.164 1.49
Bike Path 0.110 1.33
Backyard
Parking Spaces Available
Own Home
Distance to Nearest Bus Stop
Distance to Nearest Rail Station
Dist. to Nearest Grocery Store
Dist. to Nearest Gas Station
Dist. to Nearest Park
No Reason to Move
Streets Pleasant for Walking
Cycling Pleasant
Good Local Transit Service
Encugh Parking
Problems of Traffic Congestion
RZ 0.0475 0.0690 0.0611 0.0515
Standard Error of Estimation 1.113 1.104 1.108 1.113
F 4.38 4.48 4.26 3.88
D.F. 9, 789 13, 785 12, 786 11, 787
a < 0.00005 < 0.00005 < 0.00005 < 0.00005
F for the Group - 4.532 3.779 1.639
D.F. - 4, 785 3, 786 2, 187
Significance (* = 5%, ** = 1%) - b o




Table 6.7
(Continued)

Intercept -1.459

Household Size -0.054] -1.25 -1.80f -0.067] -1.57 -0.089 -2.3§
No. of Cars -0.037] -0.76| -0.055] ~-1.160 -0.050{ -1.03

Driver's License -0.652| -3.43]1 -0.646] -3.43 -0.670;  -3.53 -0.649 -3.51
Age Divided by 10 0.024 1.54 0.025 1.57 0.020 1.26

Student Dummy Variable -0.469) -2.04] -0.442| -1.94[ -0.492] -2.13

Professional Dummy Variable 0.0611  0.70 0.069] 0.80 0.072] 0.82

Household Income (in $10,000) .0.011] -0.18] -0.013} -0.21 -0.017] -0.27 -0.031 -0.51
(Household Income)!/2 -0.025) -0.08 -0.047} -0.15 -0.026] -0.08 0.032 0.10
Years in Bay Area Divided by 10 0.010 0.42] -0.011} -0.48] -0.007} -0.27

North San Francisco

South San Francisco

Concord

Pleasant Hill

BART Access

Mixed Land Use

High Density 0.280 3.37
Sidewalk

Bike Path

Backyard -0.081} -0.60

Parking Spaces Available -0.018; -1.01

QOwn Home -0.1281 -1.06

Distance to Nearest Bus Stop -0.347| -1.69 -.393 -2.12
Distance to Nearest Rail Station -0.034} -1.08

Dist. to Nearest Grocery Store -0.083] -1.01

Dist. to Nearest Gas Station -0.020] -0.25

Dist. to Nearest Park -0.107} -1.90 -0.138 -2.57
No Reason to Move 0.041 0.45

Streets Pleasant for Walking 0.061 0.45

Cycling Pleasant -0.070] -0.75

Good Local Transit Service 0.111 1.09

Enough Parking -0.0991 -0.95

Problems of Traffic Congestion -0.097f -1.12

R2 0.0526 0.0688 0.0523 0.0666
Standard Error of Estimation 1.113 1.104 1.115 1.101

F 3.63 4.14 2.88 8.07

D.F. 12, 786 14, 784 - 15, 783 7, 791

o < 0.00005 < 0.00005 0.0002 < 0.00005

F for the Group 1.388 3.584 0.659

D.F. . 3, 786. 5. 784 6, 783

Significance (* = 5%, ** = 1%) **




Fraction of Non-Motorized Trips

- Like the number of non-motorized trips, the fraction of non-motorized trips is difficult to model as
indicated by the small R2's and F-statistics in Table 6.7. Number of cars has a negative coefficient
but not significant (at & = 10%) in the base model. Nor are the two income variables included in
the model. Its significant coefficients indicate that those with a driver's license and students tend to
have smaller fractions of non-motorized trips. The former variables is significant at &t = 1%, and
the latter at o = 10%.

The study area dummy variables considerably improve the model's fit, adding more than
2% to the R2 value. They as a group are significant at & = 1%. The estimated coefficient values
indicate that North and South San Francisco respondents on average had the largest fractions of
non-motorized trips, followed by Pleasant Hill. North and South San Francisco have coefficients
that are sig.niﬁcantly different from O at o = 1%, while the coefficients of Pleasant Hill and
Concord are significant at 5% and 10%, respectively. Average respondents from the four study
areas including Concord all have fractions of non-motorized trips that are greater than that of an
average respondent from San Jose, which has as before a reference coefficient value of 0.

High density dummy variable has a significant positive coefficient among the macroscopic
area descriptors, while BART access dummy variable and mixed land use dummy variable are not
at all significant for this dependent varjable. These variables as a group are significant at &t = 1%.
The pedestrian/bicycle facilities indicators, which had signiﬁcant coefficients in the model for the
number of non-motorized trips, have positive coefficients which are not significant at o = 10% in
this model.

Unlike the models for the fraction of auto trips and the fraction of transit trips, none of the
housing choice indicators is significant at o = 10%.

The micrbscopic accessibility indicators offer an R2 value of 6.88%. They are as a group
significant at = 1%. All distance measures have negative ccefficient estimates as expected, with
distance to nearest park having the most significant negative coefficient (at & = 10%). As before,
due to multi-collinearity these variables individually have t-statistics that often indicate that they are
insignificant, but collectively they significantly contribute to the model's explanatory power.
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The variables for perceptions of living quality are individually not significant, nor are théy
significant as a group. The best model for this dependent variable indicates that individuals from
larger households and those with a driver's license tend to have smaller fractjons of non-motorized
trips. Importantly the model offers evidence that residential density is strongly associated with the
fraction of non-motorized trips. It is also shown that neighborhoodi characteristics as represented
by the proximity to transit stops and proximity to parks and playgrounds are also significantly
associated with it. Note that these variables are introduced in addition to pertinent aemographic
and socio-economic variables, therefore the effects their coefficients represent are not an artifact of

variations in household and person attributes across the study areas.



7. ATTITUDINAL VARJATIONS AMONG THE FIVE STUDY AREA
RESPONDENTS

One important hypothesis of the study concerns the roles of attitudes that urban residents have
toward energy and material consumption, environment, urban transportation, and life in general. It
is concéivable that these attitudes affect urban residents' travel behavior more profoundly than do
their measured attributes such as income and education. While attitudes are formed over time
through direct and indirect experiences, it is likely that attitudes affect urban residents' decisions in
ways that reinforce the attitudes that have been formed-. It is then likely that urban residents in
neighborhoods of different levels of density, land use mix, transit accessibility, or "pedestrian
friendliness," have different attitudes partly because their attitudes contributed to the selection of
the neighborhoods they live in, and partly because the environment they live in leads to the

formation of certain attitudes.

7.1. Analysis of 39 Attitudinal Questions

The analysis of this section focuses on the responses to Part B of Phase Two, the Individual
Questionnaire. A total of 39 questions were asked, each presented a statement and soliced a
response on a five-point strongly agree to strongly disagree scale. These questions are divided into
eight groups: Private Automobile, Ridesharing, Public Transportation, Transportation, Time,
Environment, Housing and Economy. _

Most respondents indicated that driving provides freedom (Table 7.1). Of the 1,444
respondents who responded, 783 (54.2%) indicated "strongly agree" an(i 540 (37.4%) "agree” to
the statement, "Driving allows me freedom.” The fraction of individuals who disagreed with this
statement is less than 3%. It is evident that these urban residents perceive that the door-to-door
mobility offered by the automobile allows "freedom." The association between the attitudinal
response and study sites is significant with South San Francisco respondents showing a strong
tendency of disagreeing with the statement. Overall, however, the association is relatively weak.
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Table 7.1
Attitudes toward the Private Automobile: Agreement with the Statement
"Driving Allows Me Freedom."

N. San Francisco 1 0.4 6 2.6 18 7.9 80 |.35.1 | 123 | 54.0 |} 228 ; 100.0

S. San Francisco 5 1.7 13 4.5 22 7.6 90 | 31.1 159 55.0 || 289 100.0

Concord 1 0.3 3 1.0 19 6.5 | 123 | 42.0 | 147 | 50.2 j| 293 | 100.0
Pleasant Hill 1 0.3 3 1.0 12 4.1 121 | 413 | 156 | 53.2 J1 293 | 100.0
San Jose 4 1.2 3 0.9 10 29 | 126 | 37.0 | 198 | 58.1 | 341 100.0
Total 12 0.8 28 1.9 81 5.6 | 540 | 374 § 783 | 54.2 [[1.4441 100.0

x2 38.5 (35.6), df = 16 (12), & =0.0013, Minimum expected cell value = 1.89 (6.32)
{): Columns 1 and 2 merged. The second number in each cell is the percentage to the row total

Likewise, nearly 90% of the respondents either strongly agreed or agreed with the
statement, "Driving allows me to get more done" (Table 7.2). 'Again, overall the respondents are
appreciative of the convenience offered by the automobile. As before, South San Francisco
respondents disagree with the statement more often than statistically expected. But otherwise no
noteworthy differences across the study areas are present. Again, the overall association between
the attitudinal response and study area is relatively weak.

These perceptions of the ﬁtility of the automobile are not inconsistent with the responses to
"Too many people drive alone." Nearly 80% of the respondents agreed with this statement,
suggesting the thinking that what provides convenience and freedom tends to be overused (Table
7.3). North San Francisco respondents strongly agreed with this statement with a rate higher than
statistically expected; South San Francisco respondents tended not to strongly disagree or disagree;
Concord respondents tended to strongly disagree or disagree and not to strongly agree; while San

Jose respondents neither agreed nor disagreed more often than expected.




Table 7.2
Attitudes toward the Private Automobile: Agreement with the Statement,
"Driving Allows Me to Get More Done."

N. San Francisco 1] ~ 04 11 4.8 23 10.0 92{ 40.0 103] 44.8 230| 100.0

S. San Francisco 4 1.4 14 4.9 24 84| 109 380| 136] 474 287] 100.0
Concord 4 1.4 3 1.0 19 6.5] 1381 469| 130] 442 294| 100.0
Pleasant Hill 1 0.3 5 1.7 30| 102| 123| 41.8] 135] 459 294| 100.0
San Jose 2 0.6 8 2.3 20 59| 130] 38.0f 182§ 53.2 342| 100.0
Total 12 0.81 . 41 2.8] 116 8.0/ 592| 409| 686] 47.4| 1.447( 100.0

x2 =38.5(24.2), df =16 (12), o =0.0013, Minimum expected cell value = 1.89 (8.42)

(): Columns 1 and 2 merged.

Table 7.3

Attitudes toward the Private Automobile: Agreement with the Statement,
"Too Many People Drive Alone."

N. San Francisco 2 0.9 7 3.1 43] 18.8 94| 41.1 831 36.2) 229! 100.0
S. San Francisco 1 0.4 4 1.4 44| 152] 150| 519 90| 31.10 289 100.0
Concord 4 1.4 13 4.4 501 17.1 159] 54.3 67| 229Y 2931 100.0
Pleasant Hill 5 1.7 10 3.4 521 17.6] 148 50.2 803 2711 295] 100.0
San Jose 4 1.2 51 15 811 23.6] 1591 464 94| 2741 343] 100.0
Total 16 1.1 39 270 270 186] 710] 49.0] 414] 28] 1,449] 100.0

x2 =322 (30.6), df =16 (12), o =0.0095, Minimum expected cell value = 2.53 (8.69)

{ ): Columns 1 and 2 merged.

Attitudes toward traffic congestion as a consequence of the overuse of the automobile again show
slight differences across the study areas. Overall 63.6% of the respondents strongly disagreed or

disagreed to the statement, "Getting stuck in traffic doesn't bother me too muéh" (Table 7.4).
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San Jose respondents strongly disagreed with the statement significantly less often, and agreed or
strongly agreed with it significantly more often than statistically expected. On the other hand,
North San Francisco respondents strongly disagreed with it more often than expected. Obviously
respondents from more suburban San Jose are more tolerant of traffic congestion, while residents

from high-density, pedestrian-oriented North San Francisco exhibit distaste toward it.

Table 7.4 :
Attitudes toward the Private Automobile: Agreement with the Statement,
"Getting Stuck in Traffic Doesn't Bother Me Too Much."

gree

N. San Francisco 691 30.1 92] 402 32§ 14.0 33] 144 3 1.3 229( 100.0
S. San Francisco 801 279 123] 429 371 129 38 13.2 9 3.1)( 287] 100.0
Concord 661 225 118] 40.1 53] 180 491 167 8 2.7]1.294| 100.0
Pleasant Hill 728 245] 112] 381 45| 153 591 20.1 6 20) 294{ 100.0
San Jose 631 18.5] 123f 362 57] 16.8 821 24.1 15 4.4]| 340{ 100.0
Total 350] 24.2| 568i 3931 224] 155] 261) 18.1 41 2.8)] 1.444] 100.0
12 =338, df = 16, o =0.0058, Minimum expected cell value = 6.50

Responses are almost symmetric to the statement, "I like someone else to do the driving," with
30.5% responding with "neither agree nor disagree" (Table 7.5). South San Francisco
respondents tended to strongly agree, Concord respondents tended not to disagree, while San Jose
respondents strongly disagreed and tended not to agree wiLﬁ the statement. The responses of the '
San Jose respondents are consistem with their attitudes toward traffic congestion. |

Differences across the study areas are not statistically Signiﬁcant (at the 5% level) for the
statement, "I am not comfortable riding with strangers" (Table 7.6). San Jose residents show the
tendency of strongly agreeing and not disagreeing more often than statistically expected.
However, overall the table is not significant and suggests that there is no statistical association

between the response to this question and the study areas.



Table 7.5 _
Attitudes toward Ridesharing: Agreement with the Statement,
"I Like Someone Else to Do the Driving."

N. San Francisco 24| 10.8 45| 202 63| 283 71{ 31.8 20 5.0 223{100.0

S. San Francisco 27 9.4 491 17.1 841 254 84 294 421 1471 2861100.0

Concord 19 6.5 80{ 27.5 82 28.2 791 27.2 311 10.7|| 291}100.0
Pleasant Hill 19 6.6 63| 220 91{ 31.8 88} 308 25 8.7 286]100.0
San Jose 471 13.9 73] 21.6] 118] 349 68| 20.1 32 9.5]_338]100.0
Total ' 136 9.6] 310] 218] 438} 30.8] 390| 27.4] 150} 10.5|11,424}100.0

_xz =393, df=16. @ =0.0010, Minimum expected cell value = 21.3

Attitudes toward public transportation tend to differ substantially across the study areas.
Table 7.7 shows this for the statement, "I can read and do other things when I use public
transportation.” North San Francisco respondents show a strong tendency to strongly disagree or
disagree, and not to strongly agree with the statement, more frequently than statistically expected.
Contrary to this, PIe'asant Hill respondents tend to strongly agree with the statement. This could be
due to the difference in the public transit services available to the two locales. Respondents from
the Pleasant Hill study site which has good BART access, probably éonsidered BART when
responding to this question, while North San Francisco respondents may have considered the bus
which is the predominant publié transit mode for them. Respondents frorh San Jose, on the other
hand, exhibit a much—higher—than—expected frequency of responding with a "neither disagree nor
agree." This presumably represents the fact that San Jose respondents tended not to use public
transit and therefore were not able to respond definitively to this question. |

Nearly half of the reépondents either strongly disagreed or disagreed with the statement, "It
costs more to use public transportation than it does to drive a car" (Table 7.8). Respondents from

both North and South San Francisco tended to disagree with the statement, while those from
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Concord and Pleasant Hill tended to égree with it much more often than statistically expected. As
for the earlier statement, San Jose respondents tended to be neutral. The differences across the
study sites are all highly significant with a chi-square value of 112.0 with 16 degrees of freedom.
These differences, again, may be attributable to the perceptions people may have of the relative
costs of BART versus bus, with BART traversing long distances at a high speed with fares that are

not much different from those of the bus which tend to cover short distances with a lower speed.

Table 7.6.
Attitudes toward Ridesharing: Agreement with the Statement,
"I Am Not Comfortable Riding with Strangers."

N. San Francisco 13 5.8 51 22.9 66 29.6 60} 269 33 14.8 2231100.0
S. San Francisco 9 3.2 50 17.5 93| 32.6 941 33.0 39 13.7 2851100.0
Concord 6 2.1 53 18.5 93( 324 99{ 34.5 36 12.5 2871100.0
Pleasant Hill 14 4.9 66 23.2 81} 284 89 31.2 35 12.3 285(100.0
San Jose 13 3.9 49 14.5 96] 285 118} 35.0 61 18.1 3371100.0
Total 55 3.9 269[ 19.0f 429 303 460] 32.5 2041 14.4) 1.4171100.0
oXZ=239, df = 16. o =0.093, Minimum expected cell value = 8.66

Table 7.7
Attitudes toward Public Transportation: Agreement with the Statement,
"I Can Read and Do Other Things When I Use Public Transportation.”

N. San Francisco 19 8.1 43| 184 311 13.3] 108] 46.2 33 14.10i 234 100.0
S. San Francisco 7 2.4 24 8.4 521 18.1| 144} 502 601 20.9f 287] 100.0
Concord 5 1.7 19 6.5 47{ 16.01 158 53.9 64| 21.84 293! 100.0
Pleasant Hill 4 1.4 11 3.8 391 13.3[ 151§ 515 88( 30.0% 2931 100.0
San Jose 12 3.6 28 8.3 811 24.1| 149| 444 66| 19.6)| 336 100.0
Total 47 3.3] 125 87| 2350] 17.3] 710] 49.2] 311]| 21.6]| 1,443] 100.0

_12 =92.9, df = 16, & < 0.00005, Minimum expected cell value = 7.62

7-6



Table 7.8
Attitudes toward Public Transportation: Agreement with the Statement, .
"It Costs More to Use Public Transportation Than It Does to Drive a Car."

N. San Francisco 57f 244 95| 40.6 431 184 301 12.8 9 3.9)| 234| 100.0

S. San Francisco 62! 21.5 120] 41.7 631 21.9 35 12.2 8 2.8 288 100.0

Concord 26 8.9 ga| 28.7] 101] 345 63 215 19 6.5 _293| 100.0
Pleasant Hill - 28 9.7 87| 301 95| 329 681 235 11 3.8| 289] 100.0
San Jose 351 106 96| 29.1 137 ‘41.5 541 164 8 2.4| 330! 100.0
Total 208) 145| 482] 336{ 439 306 250] 17.4] 55 3.8] 1,434; 100.0

12 =112.0, df =16, o < 0.00003, Minimum expected cell value = 8.97

The same can be said about the response to the statement{, "Public transportation is unreliable”
(Table 7.9). Although not as strong as for the previous statement, South San F_ranciéco
respbndents show the tendency of agreeing with the statement, with Pleasant Hill respondents
disagreeing with it. San Jose respondents again tended to be neutral, and not to disagree with this
statement. Overall, the fraction of respondents who either strongly disagreed or disagreed with
this statement (36.6%) is greater than that of those who either agreed or strongly agreed with it
(31.1%), suggesting an overall positive perception of the reliability of public transit.

The responses to the statement, "Buses and trains are pleasant to travel in," are split with
35.2% either agreeing or strongly agreeing, 34.1% neither agreeing nor disagreeing, and 30.7%
either strongly disagreeing or disagreeing with it (Table 7.10). As before, respondents from San
Francisco tended to be negative about public transit, while those from Pleasant Hill were positive.
Unlike the cases for the previous statements on public transit, San Jose respondents do not have an
over-representation of those responding with a "neither agree nor disagree” for this question.

Only a small fraction of the respondents agreed (13.2%) or strongly agreed (3.3%) with the

statement, "T use public transportation when I cannot afford to drive” (Table 7.11). North
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San Francisco respondents are agreeing with the statement most frequently, but the association

between the response and study area is significant only at a 3% level. For many of the respondents

of this survey, using public transit would be a choice over the automobile. The large percentage of

those neither agreeing nor disagreeing, however, could be an indication that they felt this statement

not applicable to them as they did not use public transit.

"Public Transportation Is Unreliable."

Table 7.9
Attitudes toward Public Transportation: Agreement with the Statement,

\‘trong

~Disagree . Disagres. pree

N. San Francisco 1l a7l 76l 325] 64 274| 611 261 221 9.4f 234] 100.0
S. San Francisco ol 35| 88| 306] 72| 250 85| 29.5| 33| 115 288[ 100.0
Concord 12t 41| 100| 341] 11} 379 571 1950 13| 44| 293| 1000
Pleasant Hill 181 62| 123 421| 90| 308] 51| 17.5| 10f  3.4ff 292| 1000
San Jose sl 24| 82| 243| 130 386 90| 267| 270 80ji 337] 1000
Total sol 41| asol 325| 4670 32.3| 344! 238| 105| 73| 1444] 100.0
v2 = 66.2, df = 16, @ < 0.00005, Minimum expected cell value = 9.56

Table 7.10
Attitudes toward Public Transportation: Agreement with the Statement
""Buses and Trains Are Pleasant to Travel In."

Di
N. San Francisco 13 5.6 791 338 85] 36.3 491 209 8 3.4 234 100.0
S. San Francisco 32| 112) 77] 268 911 317 741 258 13 4.5 2871 100.0
Concord 19 6.5 62 212] 100] 34.1 95 324 17 5.8 293 | 100.0
Pleasant Hill 17 5.9 48] 16.6] 1071 3691 1061 36.6 12 4.1 200] 100.0
San Jose 18 5.3 771 22.9] 1091 323 117] 347 16 4.8 3373 100.0
Total 99 6.9] 343{ 23.8] 492{ 34.1f 441 306 66 4.6] 1.441] 100.0

(2 = 46.6, df = 16.

a = 0.0001, Minimum expected cell value = 10.72




Table 7.11
Attitudes toward Public Transportation: Agreement with the Statement,
"] Use Public Transportation When I Cannot Afford to Drive."”

N. San Francisco 28 12.2 471 20.5 102| 44.5 36| 15.7 16 7.0 229 100.0
S. San Francisco 36| 12.8 681 24.1 130| 46.1 38| 13.5 10 3.6 282f 100.0

Concord 39 135 74| 25.6] -126| 43.6 40f 13.8 10 3.5 2891 100.0
Pleasant Hill 391 13.8 89| 31.5] 1141 403 36| 127 3 .1.8 283| 100.0
San Jose 55] 16.5 81| 243| 156] 46.7 371 11.1 5 1.5 334] 100.0
Totai 197] 13.9] 359| 253 628] 44.3{ 187] 13.2 46 33] 14171 100.0

x2 =28.1, df =16, a =0.031, Minimum expected cell value = 7.43

Table 7.12 : '
Attitudes toward Urban Transportation: Agreement with the Statement "Traffic
Congestion Will Take Care of Itself Because People Will Make Adjustments."

it

N. San Francisco 90| 39.0 110 47.6 19 8.2 3 3.5 4 1.7 231 100.0
S. San Francisco 80 27.4 147 50.3 39 13.4 15 5.1 11 3.8 2921 - 100.0

Concord 77} 26.1| 1i53] 519 38 129 22 7.5 S 1.7 2951 100.0
Pleasant Hill 107§ 37.2] 139] 483 26 9.0 15 5.2 1 0.4 288] 100.0
San Jose 109 323] 172] 3509 371 110 15 4.4 3 1.5 338 100.0
Total 463| 32| 721| 499 159 11.0 75 52 26 1.8]| 1.444] 1000
_12 =31.3, df =16, ¢ =0.0125, Minimum expected cell value = 4.16 ‘

An overwhelming majority of the respondents strongly disagreed (32.1%) or dis;greed -7
(49.9%) to the statement, "Traffic congestion will take care of itself because people will make
-adjustments” (Table 7.12). Variations across the study areas are relatively small for this question,
suggesting the presence of a consensus in all study areas that the problem of traffic congestion

_ cannot be left alone.



Building more roadways, however, is not necessarily viewed as a solution to the
congestion problem. In fact 11.2% of the respondents strongly disagreed and 32.6% disagreed
with the statement, "We need to build more roads to help decrease congestion" (Table 7.13).
These exceed the percentage of respondents agreeing (24.0%) or strongly agreeing (6.4%) with the
statement. San Jose has much fewer than expected respondents who strongly disagreed with the
'stater'nent, while both North and South San Francisco- show more; than expected numbers of
respondents strongly disagreeing with it. The results are consistent with the indications so far that
San Jose respondents tend to be more automobile oriented than respondents from the other study

areas, especially those from San Francisco. The differences in attitudes across the study areas are

significant at 2 2% level.

Table 7.13
Attitudes toward Urban Transportation: Agreement with the Statement,
"We Need to Build More Roads to Help Decrease Congestion."”

N. San Francisco 35] 15.2 821 357 441 19.1 54} 23.5 15 6.5 230] 100.0
S. San Francisco 43} 148 86| 29.8 71| 24.6 68} 235 21 7.3 289] 100.0

Concord 26 8.8 99| 336 82 27.8 701 23.7 18 6.1 295| 100.0
Pleasant Hill 381 13.2 971 337 721 25.0 67{ 233 14 4.9 288] 100.0
San Jose 19 5.6/ 105| 31.0] 104] 30.7 87| 257 24 7.1 339{ 100.0
Total 161 1121 469} 32.6] 3731 259} 346] 24.0 92 6.4] 1,441 100.0

12 =307, df = 16, o = 0.0148, Minimum expected cell value = 14.68

Strong differences exist across the study areas in attitudes towards high occupancy vehicle
(HOV) lanes. Ow-/erall, 36.0% of respondents agreed and 9.3% strongly agreed with the statement,
"More lanes Si]OLlld be set aside for carpools and buses,” while 4.9% strongly disagreed and
21.9% disagreed (Table 7.14). Again, San Jose respondents gave responses that are significantly

different from those of the other study areas, with much significantly larger than expected numbers



strongly disagreeing or disagreeing with the statement. Both North and South San Francisco
respondents strongly agreed with the statement
more often than expected. Consistent with the results so far, San Jose respondents in this table

show their orientation toward single-occupant vehicles (SOVs).

Table 7.14
Attitudes toward Urban Transportation: Agreement with the Statement,
"More Lanes Should Be Set Aside for Carpools and Buses."

N. San Francisco 6 2.6 351 152 621 27.0 971 422 301 13.0 230( 100.0
S. San Francisco 9 3.1 661 229 811 28.1 95] 33.0 371 129 288{ 100.0
Concord 9 3.0 591 19.9 871 294| 119} 40.2 22 7.4 296) 1000
Pleasant Hill 18 6.2 571 19.7 841 2911 111} 384 19 6.6 2891 100.0
San Jose 29 8.6 981 28.9 90| 26.6 96 28.3 26 7.7 339) 1000
Total 71 49| 31s| 21.8] 404| 280 s18l 359 134 9.3 1442 100.0

_xz =533, df =16, o < 0.00005, Minimum expected cell value = 11.32

Strong variations of similar nature can be observed across the study areas regarding the
statements, "Stricter vehicle smog control laws should be introduced and enforced,” and "We
should provide incentives to people who use electric or other clean-fuel vehicles"” (Tables 7.15 and
7.16). Both North and South San Francisco residents support the former statement more than any
other study areas, with significantly fewer respondents strongly disagreeing or disagreeing with it,
and significantly more strongly agreeing with it, than statistically expected. Concord respondents
show the strongest tendency of disagreeing with the statement, with more respondents strongly
disagreeing or disagreeing than expected. San Jose has significantly fewer respondents strongly
agreeing with the statement. Similar tendencies can be found for the latter statement, although the
differences across the areas are statistically not as strong.

The same conclusions can be drawn from the distribution of responses to the statement,

"Environmental protection is good for California's economy"” (Table 7.17). Both North and South
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San Francisco respondents exhibit pro-environmental attitudes with significantly more than
expected responding strongly agreeing with the statement. Concord, on the other hand, has fewer
than expected respondents strongly agreeing with it. San Jose shows a similar tendency as
Concord but to a much weaker extent. Pleasant Hill has a distribution that is similar to the overall

distribution. The variations are statistically highly significant (at a 0.01% level).

Table 7.15
Attitudes toward Urban Transportation: Agreement with the Statement,
"Stricter Vehicle Smog Control Laws Should Be Introduced and Enforced."

N. San Francisco 8 35] 19 8.2 421 18.1 85| 36.6 781 336 2321 100.0
S. San Francisco 6 2.1 23 7.9 60 20.6] 116} 39.9 861 29.6 291 100.0
Cencord ' 300 10.1 60 20.3 791 267 831 28.0 44) 149 296 100.0
Pleasant Hill 17 59 501 17.2 60 20.7] 108} 372 55¢ 19.0 290] 100.0
San Jose 23 6.8 551 162 91| 26.8] 120| 353 51 15.0 340] 100.0
Total 84 5.8f 207| 14.3] 332]1 229| S512| 353| 314] 21.7 1,4491 1000
12 =959, df =16, o < 0.00005, Minimum expected cell value = 13.45

Table 7.16
Attitudes toward Urban Transportation: Agreement with the Statement,
"We Should Provide Incentives to People Who Use
Electric or Other Clean-Fuel Vehicles." -

N. San Frandisco 1] 04 3] 13| 36| 15s| 10s) 453] 87| 375 232] 1000
S. San Francisco 11 03] 14] 48] 46| 158! 147] sos| 83} 285 2917 100.0
Concord 3] 10{ 30| 102] 69| 234] 133] 4s1| 0l 203 295] 100.0
Pleasant Hill s| 17l 1a] 48] 59| 203 138] 476 74| 255 290| 100.0
San Jose g| 24] 13l 39{ 72| 214| 176] s22| e8] 202  337] 1000
Total 18] 13| 74 s 282] 195 699] 48.4] 372| 257 1445 100.0

x2 = 59.8 (49.4), df =16 (12), & < 0.00005, Minimum expected cell value = 1.89 (14.77).

(): Columns 1 and 2 merged.
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Table 7.17
" Attitudes toward Environment: Agreement with the Statement,
"Environmental Protection Is Good for California's Economy.

N. San Francisco | 3] 1.3]  15]  6.4] 51 2i.9]  98[ 421]  66{ 283  233] 100.0]]
S. San Francisco 21 071 24| 83| 74| 254 19| 409] 72| 247 291} 100.0
Concord 1l 371 a1] 139 82| 277 123| 41.6] 39| 132 296 100.0
Pleasant Hill 100 35| 38f 132 86| 30.0| 104] 362] 49! 17.1 2871 100.0
San Jose 1] a1l 3o 15| 8s{ 25| 147] 434] 54| 159 339| 100.0
Total 40 2.8} 1s7| 1090 3781 26| 91| 409| 280 19.4f 1446| 100.0
_12 =48.8, df = 16, o < 0.00005, Minimum expected cell value = 6.45

Relatively small fractions of respondents agreed ( 12.6%) or strongly agreed (3.3%) with
the statement, "Environmentalism hurts minority and small businesses” (Table 7.18). Again,
South San Francisco residents show pro-environmental attitudes with significantly (at 5%) more
respondents strongly disagreeing or disagreeing with the statement. Concord exhibits an opposite
orientation with significantly (at 1%} fewer respondents strongly disagreeing with it. With respect
to attitudes toward environment, the results so far consistently indicate that, relatively speaking,
San Francisco respondents are overall pro-environment, while Concord respondents are on

average anti-environment.

Table 7.18
Attitudes toward Environment: Agreement with the Statement,
"Environmentalism Hurts Minority and Small Businesses."

N. San Francisco 38 16.3 85 36.5 871 37.3 20 8.6 3 1.3 233 100.0
S. San Francisco 47 16.4 1201 41.8 871 30.3 28 9.8 5 1.7 287 100.0

Concord 18 6.2 891 30.5| 129f 442 42 144 14 4.8 292 1000
Pleasant Hill 4! 117 96{ 33.1| 105} 36.2 41 14.1 14 4.8 290 100.0
San Jose 38 11.2] 110 32.5] 130] 384 501 14.8 11 3.2 339 100.0
Total 1751 12.1] s00)] 34.7] 538] 37.3] 181 12.6 47 3.3 1,441 100.0

12 =472, df =16, o = 0.0001. Minimum expected cell value = 7.60
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Attitudinal variations across the study areas are extremely significant with respect to the
statement, "I need to have space between me and my neighbors” (Table 7.19). Substantially more
respondents from North San Francisco either strongly disagreed or disagreed with the statement
(61 observed as opposed to 25.2 expected under the null hypothesis that there is no variation in
attitudes across the study areas). North San Francisco respondents have fewer respondents
agreeing or strongly agreeing, and significantly fewer South San Francisco respondents strongly
disagreeing with the statement. Concord respondents, on the other hand, subscribe to the
statement with significantly fewer than expected strongly disagreeing or disagreeing (11 observed
as opposed to 32.0 expected), or neither agreeing nor disagreeing, and significantly more agreeing
or strongly agreeing. San Jose offers a similar but much weaker tendency, while Pleasant Hill, as

for many other statements, shows a distribution that well agrees with the overall distribution.

Table 7.19
Attitudes toward Housing: Agreement with the Statement,
"] Need to Have Space Between Me and My Neighbors."

N. San Francisco 7 3.0 54 233 491 21.1 86 37.1 36| 155 232 100.0
S. San Francisco 4 14 34 11.7 58] 19.9] 150 51.6 45 15.5 291 100.0
Concord ¢ 0.0 11 3.7 26 8.8 170§ 57.8 87§ 29.6 254 100.0
Pleasant Hill 1 0.4 361 12.5 591 2051 122 424 701 243 288 100.0
San Jose 0 0.0 10 3.0 417 12.1 193| 56.9 95] 28.0 339 100.0
Total 12 0.8] 145] 10.0f 233[ 16.1] 721| 499} 333] 23.1 1.444 100.0

x2 = 155.1 (149.4), df = 16 (12), ¢ < 0.00005, Minimum expected cell value = 1.89 (25.22)

(): Columns 1 and 2 merged.

Such intense variations cannot be found across the study areas with respect to "It's
important for children to have a large backyard for playing” (Table 7.20). Over half of the
respoﬁdents either agreed or strongly agreed with the statement. Concord respondents again show
the strongest tendency to agree with it. Intefcstingly, North San Francisco respondents have a
distribution that is not significantly different from the overall distribution, while a more than
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expected number of Pleasant Hill respondents strongly disagreed or disagreed with the statement,
Also interestingly and unlike the cases for many other statements, a significantly fewer than
expected number of San Jose respondents responded with a "neither agree nor disagree” to this

statement.

Table 7.20
Attitudes toward Housing : Agreement with the Statement,
"It's Important for Children to Have a Large Backyard for Playing."

isapree

1.3 26 112 741 319 961 414 33 14.2 232 100.0
S. San Francisco 0.7 28 9.7] 1071 369]| 109]| 376 441 152 290 100.¢

N. San Franciéco 3
2

Concord 0 0.0 14 4.8 514 174] 166| 565 63| 214 294 100.0
6
2

2.1 35] 12.1 861 29.7] 111{ 383 521 179 2901 100.0
0.6 28 8.3 64} 1891 174] 513 71 20.9 339 100.0

Pleasant Hill

San Jose

Total 13 0.9] 131 9.1] 382] 26.4| 6564 454 2631 18.2) 1.445 100.0

x2 =757(), df =16 (12), & < 0.00005, Minimum expected cell value = 2.09 ( )

( ): Columns 1 and 2 merged.

_ Table 7.21
Attitudes toward Housing: Agreement with the Statement, "Having Shops and
Services within Walking Distance of My Home Would Be Important to Me."

N. San 2 0.9 16 6.9 19 8.2] 112] 481 84| 36.1 233 100.0

Francisco

3 1.0 23 7.9 45| 15.5] 160} 55.0 60f 20.6 291 100.0
Concord 4 1.4 51 17.3 621 21.0f 147] 49.8 31§ 10.5 295 100.0
Pleasant Hill 3 1.0 - 40| 13.8 60! 20.6/ 151] 519 37] 127 291 100.0
6 1.8 471 13.8 921 27.0] 156| 458 40| 117 341 100.0

S. San Francisco

San Jose

Total 18 1.2] 177§ 122] 2781 19.2| 7261 50.0f 252 174 1,451 100.0

x2 =116.7 (115.6), df = 16 (12), o < 0.00005, Minimum expected cell value = 1.89 (31.3)

(): Columns 1 and 2 merged.




‘Slightly over half of the respondents agreed to the statement, "Having shops aﬁd services
within walking distance of my home would be important to me," and an additional 17.4% strongly
agreed with it (Table 7.21). Respondents from high-density, mixed-land-use North San Francisco
most strongly agreed with the statement, while respondents from Concord and San Jose tended to
disagree with it. Attitudes exhibited here by the respondents appear to be well correlated with the
characteristics of their residence areas and conform to their residential choice. The variations
across the study areas are highly significant.

Responses to the statement, "I would only live in a multiple family unit (apartment, condo,
etc.) as a last resort," are $trongly correlated with the distribution of housing unit types and home
ownership in the respective study areas. Respondents from North San Francisco and Pleasant
Hill, where home ownership levels are the lowest and the fractions of multiple housing units are
the highest among the study areas, exhibit overwhelming tendencies to disagree with the statement
(Table 7.22). Respondents from Concord and San Jose, on the other hand, tend to agree with the

statement. Differences across the study areas are extremely significant.

Table 7.22
Attitudes toward .Housing: Agreement with the Statement,
"] Would Only Live in a Multiple Family Unit (Apartment, Condo, etc.)
as a Last Resort."

N. San Francisco 431 185 791 34.1 48 207 43| 18.5 19 8.2 232 100.0
S. San Francisco 12 4.1 741 253 561 192] 101 346 491 16.8 292| 100.0
Concord 16 5.4 30| 10.2 401 13.6] 115] 39.0 94| 31.9 295 100.0
Pleasant Hill 38| 13.2] 103| 35.6 46| 159 641 22.2 38} 132 289 100.0
San Jose 16 4.7 551 16.1 46] 13.51 125] 36.7 99] 29.0 341 100.0
Total 125 8.6] 341| 2350 2361 1631 448} 3091 2991 20.6 1,4491 100.0
sz =203.6, df = 16, ¢ < 0.00005, Minimum expected cell value = 20.0




Nearly one half of the respondents either agreed or strongly agreed, while only a little over
20% of the respohdents either strongly disagreed or disagreed with the statement, "Too much
valuable agricultural land is consumed to supply housing” (Table 7.23). Unlike the preceding four
statements regarding housing whichr yielded large and statistically significant variations across the
study areas, only slight variations can be found with this statement.

Responses to the stﬁtement, "I would be willing to pay a toll to drive on an uﬁcongested
road,” are rather evenly split between those agreeing and those disagreeing, with 10.4% of the
respondents strongly disagreeing, 26.1% disagreeing, 21.2% neither agreeing nor disagreeing,
36.5% agreeing, and 5.7% strongly agreeing (Table 7.24). Although the fraction of respondents
who strongly disagreed is larger than that of those who strongly agreed, overall there are more
respondents who either agreed or strongly agreed with the statement than there are respondents
who either strongly disagreed or disagreed. Of the five study areas, South San Francisco
respondents are most favorably disposed to the idea of congestion tolls, while Concord residents

are least favorable.

Table 7.23
~ Attitudes toward Housing: Agreement with the Statement,
"Too Much Valuable Agricultural Land Is Consumed to Supply Housing."

N. San Francisco g 3.9 43| 18.5 961 41.2 561 24.0 29] 12.5 233{ 100.0
S. San Francisco 5 1.7 48] 16.6 85; 293 98| 33.8 541 18.6 290 100.0
Concord 5 1.7 48] 16.3 83] 28.1 100 339 591 20.0 295 100.0
Pleasant Hill 9 3.1 49] 16.9 97{ 335 96 33.1 39 13.5 290{ 100.0
San Jose . 10 2.9 741 21.71 102] 299 1051 30.8 50§ 147 3411 100.0
Total 38 2.6] 2621 18.1] 463 32.0 455 314 2311 159 1,449{ 100.0

x2 =292, df =16, o = 0.0229, Minimum expected cell value = 6.11

A majority of the respondents agreed with the statement, "Vehicle emissions increase the

need for health care” (Table 7.25). Consistent with their responses to earlier statements on the
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environment, San Francisco respondents agreed with this staternent more strongly, with North San

Francisco showing a significantly more than expected number of its respondents strongly agreeing,

and South San Francisco having a significantly less than expected number of its respondents

strongly disagreeing or disagreeing with the statement. A more than expected number of

respondents form Concord, on the other hand, disagreed with the statement.

Table 7.24

Attitudes toward Urban Transportation: Agreement with the Statement,
"I Would Be Willing to Pay a Toll to Drive on an Uncongested Road."

N. San Francisco 17 7.3 50| 21.6 571 24.6 93| 40.1 15 6.5 232] 100.0
S. San Francisco 27 9.3 61| 21.0 51} 17.5] 130f 447 22 7.6 291 100.0
Concord 34f 11.5 951 322 68 23.1 841 285 14 4.8 295 100.0
Pleasant Hill 301 104 79| 273 501 17.3 1131  39.1 17 5.9 289 100.0
San Jose 43| 127 921 27.1 801 23.6 109f 322 15 4.4 339] 100.0
Total 1517 104| 3771 26.1] 306] 21.2] 529] 36.6 83 5.7 1,446f 100.0

¥2 =374, df =16 . o =0.0018, Minimum expected cell value = 13.32

Table 7.25
Attitudes toward Economy: Agreement with the Statement,
"Vehicle Emissions Increase the Need for Health Care."

(): Columns 1 and 2 merged.

x2 =477 (44.1), df = 16 (12), a =0.0001, Minimum expected cell value = 2.74

N, San Francisco 0 0.0 14 6.0 53] 22.8| 118} 506 481 20.6 233 100.0
S. San Francisco 3 1.0 9 3.1 69| 237 169] 58.1 41 14.1 291 100.0
Concord 3 1.0 25 85| 100 34.0 138] 469 28 8.5 294] 100.0
Pleasant Hill 5 1.7 26 9.0 781 27.1 1551 53.8 24 8.3 288) 100.0
San Jose 6 1.8 24 7.1 102  30.1 1731 51.0 341 10.0 339 100.0
Total 17 1.2 98 6.8] 402] 27.8} 753] 521 1751 12.1 1.445{ 100.0




The notion that "Using tax dollars to pay for public transportation is a good investment,"
also received widespread support from the respondents with 53.6% of them égreeing and another
19.4% strongly agreeing with it (Table 7.26). Again, San Francisco respondents, particularly
those from North Saanrancisco, showed the strongest agreement, while Concord had a more than
expected number of disagreeing respondents, and San Jose had a less than expected number

strongly agreeing with the statement.

Table 7.26
Attitudes toward Economy: Agreement with the Statement,
"Using Tax Dollars to Pay for Public Transportation is a Good Investment."

N. San Francisco 1 0.4 7 3.0 26| 11.2] 125] 537 74 318 233; 100.0
S. San Francisco 4 1.4 11 3.8 371 127 1721  59.1 67| 23.0 291 100.0
Concord 8 2.7 40{ 13.6 65| 22.04 137{ 464 45| 153 2951 100.0
Pleasant Hill 4 1.4 28 9.7 47| 1631 160] 55.6 49] 17.0 2881 100.0
San Jose 10 2.9 39] 115 65| 19.1 1811 532 45{ 132 340§ 100.0
Total 27 1.9] 125 8.61 240| 16.6|1 7751 53.6f 280] 194 1,447] 100.0

|.1’.2 =834, df =16, a < 0.00005, Minimum expected cell value = 4.35

Table 7.27
Attitudes toward Economy: Agreement with the Statement,
"Environmental Protection Costs Too Much."

A

N. San Francisco 561 24.1 864 37.1 571 24.6 25] 10.8 8 3.5 232 100.0

S. San Francisco 481 16.5) 1171 40.2 80| 27.5 381 13.1 8 2.8 201 100.0

Concord 27 9.2 87{ 295 971 329 68| 23.1 16 5.4 295 100.0
Pleasant Hill 45| 15.6] 107 372 80} 27.8 451 15.6 11 3.8 288 100.0
San Jose 41 12.1 109 323] 1061 314 65] 192 17 3.0 338 100.0
Total 217 15.0] 5061 350 4201 29.1| 241{ 16.7 60 4.2 1.444 100.0

12 =51.6, df = 16, o < 0.00005, Minimum expected cell value = 9.64
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The statement, "Environmental protection costs too much,” was disagreed with by half of
the respondents, with 15.0% strongly disagreeing (Table 7.27). Again, North San Francisco
shows the most pro-envirénmental stance with a significantly more than expected number strongly
disagreeing with the statement. Concord residents showed more reservations about
environmentalism with a larger than expected number agreeing with the statement.

An almost symmetric distribution of responses can be found to the statement, "We should
raise the price of gasoline to reduce congestion and air pollution” (Table 7.28). San Francisco
respondents again demonstrated pro-environmental attitudes with most strongly agreeing with the
statement among the five study areas. This time, however, South San Francisco respondents
showed stronger levels of agreement. Concord, on the other hand, disagreed with the statement
most strongly, and San Jose followed this. As often is the case, Pleasant Hill respondents showed
a distribution of responses that are in good agreement with the overall distribution with all study

areas pooled.

Table 7.28
Attitudes toward Economy: Agreement with the Statement,
"We Should Raise the Priceof Gasoline to Reduce Congestion and Air Pollution."

suonaly

‘Disagree -
N. San Francisco 16 6.9 53] 22.8 471 20.3 691 29.7 471 203 232 100.0
S. San Francisco 22 7.6 62| 21.3 61 21.0 901 30.9 56( 19.2 291 100.0
Concord 56 15.1 110 37.4 521 177 51 17.4 25 8.5 2941 100.0
Pleasant Hill 30| 10.4 91| 31.5 62 21.5 70| 242 361 12.5 289 100.0
San Jose 621 18.3 1091 32.2 671 19.8 70}  20.7 31 9.1 336 100.0
Total 186 12.9 425 29.4 289 20.0 350 24.2 195 13.5 1,445 100.0

x2 =90.7, df = 16, & < 0.00005, Minimum expected cell value = 29.9




The attitudinal responses to these statements have produced consistent pictures that portray
the characteristics of the five study areas. This issue is further pursued in the next section using

factor analysis.

7.2. Attitude Factors

Factor analysis was applied to the responses to the 39 attitudinal questions with the intent of
reducing the dimensionality of the information contained in them. The first eight factors, which
collectively explain 43.3% of the total variance in the data, are discussed here. Rotated factor
loadings are summarized in Table 7.29 with absolute factor loadings of less than 0.25 suppressed
for simplicity in presentation.

The first factor is primarily defined by responses to statements concerning environment:
"Environmental protection costs too much" (negative loading), "Environmenta} ﬁrotection is good
for California's economy,” "Environmentalism hurts minority .a.nd small businesses” (negative
loading), "People and jobs are more impoﬁant than the environment” (negative loading), and
"Stricter vehicle smog control laws should be introduced and enforced." Other statements include:
""We need to build more roads to help decrease congestion" (negative loading), "We should
provide incentives to people who use electric or other clean-fuel vehicles,"” "We should raise the

price of gasoline to reduce congestion and air pollution,” "Vehicle emissions increase the need for
health care,” "Whoever causes environmental damage should repair the damage," and "Using tax
dollars to pay for public traﬁsportation is a good investment." Clearly this factor represents the
respondents environmental orientation and is named as a "pro-environment" factor. The fact that
this dimension emerged as the first factor implies that environmental concerns constitute the
dimension which varies most substantially across respondents.

Respbnses to the statements, "Buses and trains are pleasant to travel in," "I can read and do
other things when I use public transportation,” and "Public transportation is unreliable” (negative
loading), are the primary elements that define the second factqr. .This factor can be thus termed as
a "pro-transit" factor. Other variables that constitute this factor include responses to: "Ridesharing

saves money," "It costs more to use public transportation than it does to drive a car”
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(negative lo.ading), "Too many people drive alone,” “The rideshare car or van is often late”
(negative loading), "I am not comfortable riding with strangers” (negative loading), "I like
someone else to do the driving," "Traffic congestion will take care of itself because people will
make adjustments” (negative loading), and "Using tax dollars to pay for public transportation is a
good investment.” This factor thus reflects the orientation towards ridésha;x'ing as well as public
transit.

The third factor can be named as a "suburbanite” factor. Its primary determinants are
responses to: "I need to have space between me and my neighbors," "I would only live in a
multiple family unit ... as a last resort,” "It's important for children to have a large backyard for

-playing,” and "High density residential development should be encouraged” (negative loading).
This factor thus represents an individual's orientation toward the consumption of land for his/her
living space. |

The primary determinants of the fourth factor are responses to:. "Driving allows me to get
more done," "Driving allows me freedom," and "1 would rather drive an electric or other clean-fuel
vehicle than give up driving." There is one more variable with an absolute factor loading that
exceeds 0.25, "I feel that I am wasting time when I have to wait." This factor thus represents
one's orientation toward the apt and ubiquitous mobility provided by the automobile. This factor
will be named a "automotive mobility" fa;:tor.

The fifth factor is defined principally by responses to: "Getting stuck in traffic doesn't
bother me too much" (negative loading), "1 would like to have more time for leisure,” and "I feel I
am wasting time when I have to wait." This factor may be appropriately named as a "time
pressure” factor.

Responses to "Having shops and services within walking distance of my home would be
important to me,” and "Too much valuable agricultural la;nd is consumed to supply housing” are
the primary determinants of the sixth factor, followed by those to: "Too many people drive alone,"
"Traffic congestion will take care of itself because people will make adjustments” (negative
Joading), "High density residential development should be encouraged,” and "1 like to spend most
of my time working” (negative loading). People with high ratings on this factor would be oriented
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toward a pedestriaﬁ-oriented, high-density urban environment, leading lifestyles where work is not
the dominating concern. This factor will be thus nmed an "urban villager” factor.

The dominant variables that deﬁné the seventh factor are fesponses to: "I would be willing
to pay a toll to drive on an uncongested road,” and "More lanes should be set aside for carpools
and buses," followed by "We need to build more roads to help decrease congestion," V"We should

nn

provide incentives to people who use electric or other clean-fuel vehicles," "Stricter vehicle smog
control laws should be introduced and enforced,” "Occasionally, I would be willing to give up a
day's pay to get a day off work,” "Too much valuable agricultural land is consumed to supply
housing" (negative loading), and "We should raise the price of gasoline to reduce congestion and
air pollution.” People with high values of this factor would tend to believe in transportation control
measures and regulations to resolve transportation and other urban problems. They would also
tend to be positive about the eipansion of facilities and tend not to have reservations about urban
expansion. This factor will therefore be termed an "TCM" factor.

The final factor is defined by responses to: "I like to spend most of my time working,"
"When things are busy at work, I get more done by cutting back on personal time," and
"Occasionally, I would be willing to give up a day's pay to get a day off work" (negative loading).
This factor can be unequivocally named a "workaholic” factor. '

In sum, much of the information contained in the attitudinal responses to the 39 statements

can be summarized into eight dimensions:

. pro-environment,

. pro-transit,

. suburbanite,

. automotive mobility,
. time pressure,

. urban villager,

. TCM, and

. workaholic.
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Differences in respondents' attitudes across the five study areas are summarized using these factors

in Tables 7.30 through 7.37.

Table 7.30

Descriptive Statistics by Study Area of Factor 1: Pro-Environment

North San Francisco 141 0.340 1.022 -3.536 2.770

South San Francisco 199 0.251 0.963 -2.652 2.456

Concord 195 -0.262 0.969 -2.754 2.276

Pleasant Hill 214 -0.019 0.945 -3.536 2.166

San Jose 235 -0.092 1.053 -3.500 2.368
Table 7.31

Descriptive Statistics by Study Area of Factor 2: Pro-Transit

North San Francisco 141 -0.238 1.003 -3.428 1.846

South San Francisco 199 -0.088 0.972 -2.663 3.154

Concord 195 0.204 0.991 -2.497 2.876

Pleasant Hill 214 0.238 0.902 -2.047 2.638

San Jose 235 -0.054 1.082 -4.135 2.487
Table 7.32

Descriptive Statistics by Study Area of Factor 3: Suburbanites

North San Francisco 141 -0.466 1.113 -3.441 1.794
South San Francisco 199 -0.247 0.955 -2.939 2.332
Concord 195 0.425 0.834 -2.199 2.600
Pleasant Hill 214 -0.216 1.063 -3.079 2.029
San Jose 235 0.281 0.859 -2.391 2.127




Table 7.33

Descriptive Statistics by Study Area of Factor 4: Automotive Mobility

North San Francisco 141 -0.134 1.090 -4.989 1.935

South San Francisco 199 -0.027 1.093 -3.775 1.726

Concord 195 -0.042 0.885 3175 2.859

Pleasant Hill 214 -0.014 0.920 -3.024 2.211

San Jose 235 0.144 0.961 -2.886 2.186
Table 7.34

Descriptive Statistics by Study Area of Factor 5: Time Pressure

North San Francisco 141 0.136 1.016 -2.619 3.053

South San Francisco 199 0.030 0.925 -2.366 2.376

Concord 195 -0.015 1.014 -2.912 3.053

Pleasant Hill 214 0.089 1.068 -2.966 2.807

San Jose 235 -0.118 0.988 -2.780 2.364
Table 7.35

Descriptive Statistics by Study Area of Factor 6: Urban Villagers

North San Francisco 141 0.186 1.077 -2.491 3.448
South San Francisco 199 0.105 0.899 -2.198 2.448
Concord 195 0.001 0.890 -2.765 1 2.227
Pleasant Hill 214 -0.098 1.078 -5.408 3.597
San Jose 235 -0.048 0.961 -4.262 2.737




Table 7.36
Descriptive Statistics by Study Area of Factor 7: TCM

North San Francisco 141 0.352 0.818 -1.676 2.264

South San Francisco 199 0.159 0.966 -2.502 2.969

Concord 195 -0.195 1.015 -2.941 3.238

Pleasant Hill 214 -0.12% 0.942 -3.513 2.570

San Jose 235 -0.189 0.951 -3.215 2.332
Table 7.37

Descriptive Statistics by Study Area of Factor 8: Workaholics

North San Francisco 141 -0.223 1.076 -3.568 2.208
South San Francisco 199 0.058 1.026 -5.006 2.943
Concord 195 -0.005 0.931 -2.209 2.472
Pleasant Hill 214 0.038 1.014 -2.704 3.216
San Jose 235 0.108 0.909 -2.392 2.568




8. ASSOCIATION BETWEEN ATTITUDE FACTORS AND TRIP RATES BY
MODE AND MODAL SPLIT ¢

The analysis of the previous section has identified factors that are associated with trip rates by
- mode and modal split through an examination of a wide range of variables including the
characteristics of the neighborhoods in which the fespondents resided. Excluded from the pool of
explanatory variables for that analysis are the attitude factors that were identified in Chapter 6.
There are several reasons for this, most important of which is that attitudes are, like travel behavior
itself, elements that are to be explained, but not necessarily to be used to explain behavior. In fact
there are competing hypothese.s regarding the relationship between attitudes and behavior: attitudes
are formed through experiénce as a result of behavior; attitudes prompt certain types of behavior;
and interactive, two-way relationships exist between attitudes and behavior. In this chapter, the
analysis of the previous chapter is extended by introducing the attitude factors into the mode! as
explanatory variables. The intent of the section is not to identify causal relationships that may exist
between attitudes and behavior, but to measure the extent of association between attitudes and
behavior, in this case trip rates by mode and modal split. If the attitude factors turn out to be
significantly associated with these behavioral measures, then further analysis is warranted as a
future effort to inspect causal relationships between the two.

Table 8.1 shows the same best model for the total number of person trips, but re-estimated
for a new sub-sample of 654 respondents for whom complete attitude scores are available. Also
presented in the table is a model that includes the eight attitude factors as explanatory variables in
addition to those in the best model. As the F-statistic for the attitude factors indicates, the factors
as a group are significant at o. = 1%, and improve the R2 value from the best model's 14.33% to
17.18%. Comparison of this F-statistic with those of the models presented later would, however,
show that the association between the total number of person trips and the attitude factors is
relatively weak. Of the eight factors, the automotive mobility factor is significant at & = 1% and
the pro-transit factor at & = 2%. Both factors are positively associated with the number of person
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trips. The pro-environment factor is significant at o = 10%, and is also positively associated with

the dependent variable.

Table 8.1
Associations between Attitude Factors and the Total Number of Person Trips

Intercept 4.537 5.373
Household Size 2.598] 8.26 2.670] 8.45
Persons Over 16 Yrs. Old . -3.080} -6.70| -3.024] -6.61
Driver's License 2.254 1.80 1.846 1.47
Avge Divided by 10 -0.311; -3.11}  -0.278) -2.77
Student Dummy Variable 2.489 1.75 2.090 1.46
Household Income (in $10.000) -0.849 -2.16] -0.713| -1.80
(Household Income)1/2 4983} 250 4.207| 2.09
North San Francisco 2.101 2.50 1.981 2.32
Parkine Spaces Available -0.236] -2.32§ -0.209} -2.01
Factor 1: Pro-Environment 0.466 1.86
Factor 2: Pro-Transit 0.617 2.56
Factor 3: Suburbanite - -0.184] -0.73
Factor 4: Automotive Mobility 0.754 3.01
Factor 5: Time Pressure 0.371 1.48
Factor 6: Urban Villager 0.201 0.79
Factor 7: TCM 0.008] 0.03
Factor 8: Workaholic -0.140f -0.55
R2 0.1433 0.1718
Standard Error of Estimation 6.204 6.138

F 11.97 7.76

D.F. 9, 644 17, 636

o < 0.00005 < 0.00005

F for the Attitude Factors - : 2.732

D.F. - 8, 636
Significance (* = 5%, ** = 1%) - ok




Table 8.2
Associations between Attitude Factors and the Number of Transit Trips

Intercepi 3.051 2.736

Persons Over 16 Yrs. Old 0.332] 2.83 0.276] 2.39
No. of Cars -0.551] -587] -0.491] -5.26
Driver's License 07411 -2.10{ -0.504| -1.45
Professional Dummy Varjable 0.388 2.48 0.302 1.98
Graduate School Dummy Varable -0.518{ -3.31] -0.501] -3.26
High Personal Income Dummy Variable "~ 0.438 2.60 0.462 2.78
Years in Bay Area Divided by 10 -0.160f -3.90} -0.137f -3.26
Backyard -0.544f -2.62| -0.6021 -2.92
Distance to Nearest Rail Station -0.138] -2.70] -0.094] -1.88
Dist. to Nearest Park -0.239f -2.51] -0.204] -2.15
Factor 1: Pro-Environment 0.042 0.61
Factor 2: Pro-Transit 0.311 4.74
Factor 3: Suburbanite -0.101] -1.46
Factor 4:Automotive Mobility -0.318] -4.65
Factor 5: Time Pressure 0.080 1.15
Factor 6: Urban Villager 0.076 1.08
Factor 7: TCM -0.022} -0.32
Factor 8: Workaholic 0.043} 0.62
R2 0.1503 0.2110
Standard Error of Estimation 1.730 1.677

F 11.37 9.44

D.F. 10, 643 18, 635

o < 0.00005 < 0.00005

F for the Group - 6.104

D.F. - 8, 635
Significance (* =5%, ** = 1%) - *




The number of transit trips made by the respondent is as expected associated positively
with the pro-transit factor and negatively with the automotive mobility factor (Table 8.2).
Interestingly, with a t-statistic of 0.61, the pro-environment factor is statistically not at all
significant. The model estimation results thus suggest that the attitudes one has towards the
environment are not associated with his or her use of public transit.

Contrary to this, the number of non-motorized trips shows in Table 8.3 strong positive
associations with the pro-environment factor and the pro-transit factor (both significant at o = 1%),
and also with the urban villager factor (significant at & = 10%). The automotive mobility exhibits a
strong negative association (significant at o = 1%). Clearly making walking and cycling trips is
strongly and consistently associated with the attitudes one has toward the environment, public
transit, and the door-to-door mobility provided by the automobile. The eight attitude factors
together add more than 6 percentage points (200%) to the model's explanatory power to yield an
RZ2-value of 9.46%.

With a t-statistic value of 6.23, the automotive mobility factor is a dominant factor in the
model for the fraction of auto trips (Table 8.4). The pro-environment and pro-transit factors have
significant (at & = 1%) negative coefficients. The time pressure and urban villager factors also
have significant negative coefficients (at 5% and 10%, respectively). The coefficient of the time
pressure factor is negative, presumably because those who primarily use the autdmobile are less
time pressured. The attitude factors are collectively highly significant with an F-statistic value of
12.64. These attitude factors add to the model's explanatory power and, adding to the variance
explanation of 13.50% offered by the factors in the best model such as the distance to the nearest
bus stop and distance to the nearest park or playground, they increase the R2 value to 21.25%.

Like in the model for the number of transit trips the automotive mobility and pro-transit
factors are significant (both at & = 1%) in the model for the fraction of transit tfips (Table 8.5).

Again, the pro-environment factor is not at all significant.



The automotive mobility factor has a large negative coefficient (signiﬁcaht at ¢ = 1%) in the
model for the fraction of non-motorized trips (Table 8.6). As in the model for the number of non-
motorized trips, the pro-environment and pro-transit factors are significant, but their coefficient
values and t-statistics aré both much smaller relative to those of the automotive mobility factor.
The urban villager factor has a significant (&t = 5%) positive coefficient, while the time pressure

factor is not significant in this model.

Table 8.3
Associations between Attitude Factors and the Number of Non-Motorized Trips

Intercept - -0.259 -0.259

North San Francisco 1.669] 4.31 1.641 4.17
BART Access 0.695] 2.70 0.590] 2.29
Sidewalk 4 0.589{ 2.02 0.760} 2.56
Factor 1: Pro-Environment 0.355 3.43
Factor 2: Pro-Transit 0.313 3.08
Factor 3: Suburbanite . -0.012] -0.12
Factor 4: Automotive Mobility , -0.391| -3.76
Factor 5: Time Pressure 0.137 1.35
Factor 6: Urban Villager 0.202 1.91
Factor 7: TCM -0.130]  -1.24
Factor 8: Workaholic 0.086] 0.82
R2 0.0340 0.0946
Standard Error of Estimation 2.650 2.582

F 7.62 6.10

D.F. 3, 650 11, 642

a 0.0001 < 0.00005

F for the Attitude Factors - 5.374

D.F. ' - 8§, 642
ig_niﬁcance (*=5%, **=1%) - *x




Table 8.4
Associations between Attitude Factors and the Fraction of Auto Trips

Intercept -2.169 -1.611

Cars per Person 0.551 3.15 0.387] 2.26
Driver's License 2.275] 6.13 2.005 5.54
High Education Dummy Variable 0.118]  0.77 0.138 0.91
Parking Spaces Available ~0.104]  3.52 0.098 3.33
Distance to Nearest Bus Stop 1.137} 3.31 0.765 2.28
Dist. to Nearest Park 0.259] 2.6l 0.224] 231
Factor 1: Pro-Environment -0.148] -2.05
Factor 2: Pro-Transit ) -0.222¢ -3.25
Factor 3: Suburbanite 0.075 1.04
Factor 4: Automotive Mobility 0.445 6.23
Factor 5: Time Pressure -0.138] -1.98
Factor 6: Urban Villager -0.120¢  -1.65
Factor 7: TCM 0.027 0.38
Factor 8: Workaholic 0.120 1.67
R2 0.1350 0.2125
Standard Error of Estimation 1.829 1.756

F 16.83 12.32

D.F. 6, 647 14, 639

o ] < 0.00005 < 0.00005

F for the Attitude Factors - 12.64

D.F. - 5.642
Significance (* = 5%, ** = 1%) - *%




Table 8.5
Associations between Attitude Factors and the Fraction of Transit Trips

Significance (* = 5%, ** = 1%)

No. of Cars -0.364] -5.85] -0.338] -5.46
Driver's License -0.727] -3.100 -0.521] -2.27
Professional Dummy Variable 0.086 0.83 0.047 0.47
Graduate School Dummy Variable -0.3061° -2.95| -0.279] -2.75
High Personal Income Dummy Variable 0.228 2.04 0.246 2.24
Years in Bay Area Divided by 10 -0.0401 -1.47] -0.037] -1.32
Backyard -0.492f -3.58] -0.549{ -4.02
Distance to Nearest Rail Station -0.081 -2.38) -0.054] -1.63
Dist. to Nearest Park -0.113] -1.79]  -0.101} -1.60
Factor 1: Pro-Environment 0.004f 0.08
Factor 2: Pro-Transit 0.135 3.11
Factor 3: Suburbanite -0.016] -0.35
Factor 4: Automotive Mobility -0.274] -6.04
Factor 5: Time Pressure 0.001 0.03
Factor 6: Urban Villager 0.046 0.98
Factor 7: TCM -0.036] -0.80
Factor 8: Workaholic 0.047 1.04
R2 0.1287 0.1916
Standard Error of Estimation 1.147 1.112
F 9.50 8.36
D.F. 10, 643 18, 635
o < 0.00005 < 0.00005
F for the Attitude Factors - 6.173
D.F. - 8, 635

*k




The six models estimated here have made it evident that the attitude factors are strongly associated
with the travel demand measures used in this analysis. They contribute to the models' explanatory
power in addition to the demographic, socio-economic and neighborhood characteristics variables
that are in the best models developed in Chapter 7. The number of trips by travel mode is strongly
associated‘ with factors that represent indivi_duals' attitudes toward the environment, public transit,
automotive mobility, urban forms, and time. An important next step of analysis is to determine
how these attitudes are formed; how they interact with travel experience, and how these attitudes

affect the choice of residential and job location, housing unit, and vehicle ownership.



9. CONCLUSION

The objective of this project has been to identify the relationship between land use and travel
demand, in particular, the relationship between land use density and mixture, and vehicle use. To
this end, a set of ﬁvg neighborhoods was selected in the San Francisco Bay Area, where mail
surveys were conducted to collect information on household demographics and socio-economics,
travel patterns, life styleé, and attitudes towards urban transportation, housing and environment.
Three-day travel diaries were used to collect the attributes of trips me;de by household members of
over 16 years old. In addition, detailed land use data were collected through site surveys. The

analyses presented in this report are based on the results of these surveys.

Limitations of the Study

One of the important features of this research study has been the use of an extensive set of
variables to examine the relationship between land use and travel demand, including perceived
distance to transit facilities, perceived availability of pedestrian and bicycle facilities, various
attitude measures, trip diary data, and demographic, socio-economic and land use variables. The
analyses have identified many important relationships among these variables. The analyses so far,
however, are limited in several ways. Firstly, the household surveys were self-administered mail
surveys, which in general produce lower response rates, higher item non-responses and response
errors, compared to more costly face-to-face interview or telephone interview surveys. Weights
can be developed and missing variables may be imputed to correct some of these problems. These
remain as future tasks. Secondly, trip diary data have not been fully utilized because geo-coding of
trip origins and destinations has not been performed because it requires a significant amount of
resources. Consequently the analyses contained in this report are limited in their spatial content.
Thirdly, the results of the site surveys have not been fully integrated with the results of the

household surveys. The analyses so far, therefore, incorporate site characteristics only to some
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limited extent. Fourthly, causal relations among the factors pertaining to land use, travel demand
and attitudes have not been identified within the project. Finally, the analyses presented in this
report are based on portions of the rich information contained in the data collected in the project. It

_ remains as a future task to more fully utilize the data set.

Results Summary

Despite these limitations, the analyses of the data set have offered a number of valuable findings.
Consistent with previous findings in the literature, the results of the regression analyses of this
study indicated that vehicle ownership is not associated with the number of person trips itself, but
is strongly associated with the use of travel modes. Quite importantly, the results have shown that
respondents from the high density study areas on average reported 1.22 trips more per three days
than did their counterparts in the lpw'density study areas. It has also been shown that mixed land
use is positively associated with the number of person trips. The analyses have thus offered
evidence that land use characteristics are associated with person trip generation.

The number of cars per person and driver's license holding are the dominant explanatory
variables in the mode] developed to explain the fraction of car trips in total person trips. The
analyses also show that respondents from the North San Francisco and South San Francisco study
sites tend to have smaller fractions of car trips. The distance from home to the nearest bus stop
was found to be positively associated with the fraction of car trips, implying that the farther one
lives from a bus stop, the larger the fraction of car trips. The analyses has also shown that those
who felt that the streets were pleasant for walking in their neighborhoods, tended to have smaller
fractions of car trips.

Car availability — the number of cars and driver's license holding — were both negatively
agsociated with the number of transit trips and the fraction of transit trips. BART access and a
more general measure, \the distance to the nearest rail station, were both found to be strongly
associated with transit trip generation and transit modal split. Clearly accessibility to transit stops

is an important factor associated with transit use.



With the intent of assessing the effect of land use cha;acteristics and pedestrian and bicycle
. facilities on the generation of non—motorizea trips, the number of non-motorized trips and the
fraction of these trips were analyzed in the study. As expected, car availability was found to be
negatively associated with non-motorized trip generation. The results indicate that, other things
being equal, residents in the North San Francisco study site tend to make about 1.5 walking or
bicycle trips more per three days than do those in the San Jose study site. It can be safely inferred
that the high density in the North San Francisco area contributes to this high non-motorized trip
generation rate, The results also offer support to the conjecture that high land use density positively
contributes to the generation of non-motorized tribs; that having sidewalks in the neighborhood
contributes to the generation of non-motorized trips; and that residents in low density suburban
areas tend to make fewer non-motorized trips.

The analysis of the number and fraction of non-motorized trips indicates that neighborhood
characteristics, such as residential density and the presence of sidewalks, do affect the generation
of non-motorized trips. Demographic and socio-economic attributes of the household or individual
do not have dominating effects on the generation of walk or bicycle trips. The results suggest that
urban residents’ trave] behavior may be modified to some extent by site planning that encourages

walking or the use of bicycles.

Future Research

Together with the importance of attitudes found in Chapter 8, the study results point to the need for
further analysis of the inter-relationship among attitudes, demographic and socio-economic factors,
transit accessibility and pedestrian/bicycle facilities, and land use characteristics. As future effort,
it is important that the microscopic measurements of site characteristics be better integrated with the
results of the household surveys and causal relations among pertinent factors, including urban
residents’ attitudes, be rigorously analyzed. It is also important that results of this siudy be
validated and generalized through the use of more extensive data that can be obtained by

conducting similar surveys for a wider range of neighborhoods.






References

Attoe, W. (Ed.) (1988) Transit, Land Use & Urban Form. Center for the Study of American
Architecture, The University of Texas at Austin, Texas. '

Berechman, J. and K.A. Small (1988) Research Policy and Review 25. Modeling Land Use and
- Transportation: An Interpretive Review for Growth Areas. Environment and Planning,
20A, pp 1285-1309.

Bernick, M., Arnelle & Hastie (1990) The Promise of California's Rail Transit Lines in the Siting
of New Housing. A Report to the State Senate Office of Research. San
Francisco/Oakland, CA.

Bloch, A.J. and L.J. Pignataro (1982) Public Transportation and Urban Decentralization: Conflict
or Accord? Transportation Research Record 877. National Research Council,
Washington, D.C. pp 34-40. '

Brotchie, J.F. (1988) Urban Land-Use and Transport Interaction: Policies and Models. Avebury,
Brookfield. pp 89-99.

California Energy Commission, 1993. "Land Use/Transportation Planning Opportunities".
Energy Aware Planning Guide.

California Air Resources Board. 1993. "The Linkage Between Land Use, Transportation and Air
Quality” DRAFT. California Air Resources Board Office of Air Quality and Planning.
March. ~

Chellman, C.E. (1989) A Discussion of Street Geometry and Design Criteria for "Traditional
Neighborhood Development”. White Mountain Survey Co., Inc., Ossipee, NH.
September 25, ' '

Deakin, E.A. (1987) Suburban Traffic Congestion: Land Use and Transportation Planning Issues;
' Public Policy Options. Paper Presented at the 66th Annual Meeting of the Transportation
Research Board. Washington, DC.

Edwards, J.D. Jr. (1991) Traffic and Land Use Planning, and the Decline of the Central Business
Districts. ITE Journal 61(12). pp 19-23.

Giuliano, G. (1986) Land Use Impacts of Transportation Investments: Highway and Transit. In
S. Hanson, (Ed.) The Geography of Urban Transportation. The Guilford Press, New
York. pp 247-279. :

Giuliano, G. (1989) Research Policy and Review 27. New Directions for Understanding
Transportation and Land Use. Environment and Planning, 21A, pp 145-159.

Giuliano, G. (1990) Literature Synthesis: Transportation and Urban Form. School of Urban and
Regional Planning, University of Southern California, Los Angeles, CA.

Greenbelt Alliance (1990) Reviving the Sustainable Metropolis. Guiding Bay Area conservation
and Development into the 21st Century. San Francisco, CA.

Hanson, ML.E. (1992) Automobile Subsidies and Land Use: Estimates and Policy Responses.
Journal of the American Planning Association 58(1), Winter. pp 60-71

Hutchinson, B.G. and R.X. Kumar (1990) Modeling Urban Spatial Evolution and Transport
‘Demand. Journal of Transportation Engineering, 116(4), pp 550-571.

R-1



References

Kulash, W., J. Anglin, D. Marks (1990) Traditional Neighborhood Development. Will the Traffic
Work? Prepared for American Society of Civil Engineers. Successful Land Development:
Quality and Profits Conference.

Muller, P.O. (1986) Transportation and Urban Form: Stages in the Spatial Evolution of the
American Metropolis. In'S. Hanson (Ed.) The Geography of Urban Transportation. The
Guilford Press, New York. pp 24-48.

Putman, S.H. (1991) DRAM/EMPAL ITLUP Integrated Transportation Land-Use Activity
AllocationModels: General Description. S.H. Putman Associates, Philadelphia, PA.

Replogle, M. (1984) Bicycle Access: New Boost for Transit Performance. In A. Chatterjee and
C. Hendrickson (Ed.) Innovative Strategies to Improve Urban Transportation
Performance. American Society of Civil Engineers, New York.

Replogle, M. (1990) Computer Transportation Models for Land Use Regulation and Master
Planning in Montgomery County, Maryland. Transportation Research Record 1262,
National Research Council, Washington, D.C. pp 91-100.

Riley, J.G. (1974) Optimal Residential Densny and road Transportation. Journal of Urban
Economics 1. pp 230-249.

Robson, A.J. (1976) Cost-Benefit Analysis and the Use of Urban Land for Transportation.
Journal of Urban Economics 3, pp 180-191.

Setchell, C. (9183) Feasibility of Higher Density Residential Development Along Underutilized
Commercial Strip Areas in Concord. POS Housing/Greenbelt Program. Technical Report
#2-D. San Francisco, CA.

Sullivan, A.M. (1990) Urban Economics. Richard D. Irwin, Inc. Homewood 1l.

- Warner, S.B., Jr. (1987) The Private City: Philadelphia in Three Periods of its Growth.
University of Pennsylvania Press, Philadelphia.

Watterson, W.T. (1991) Linked simulation of Land Use and Transportation Systems:
Developments and Experience in the Puget Sound Region. Paper presented at the
Conference on Transportation and Global Climate Change: Long-Run Options. August
25-28, Pacific Grove, CA.

Whythe, W.H. (1976) End of the Exodus: The Logic of Headquarters City. New York,
September 20.



CONTRACT NO. A132-103
~ FINAL REPORT
OCTOBER 1994

Land Use and Travel Behavior:-
Attltudes and Mobility
PART Il

CALIFORNIA ENVIRONMENTAL PROTECTION AGENCY

o= “AIR RESOURCES BOARD
— Research Division







LAND USE AND TRAVEL BEHAVIOR:
Attitudes and Mobility

Part 11

Final Report

Contract No. A132-103

Prepared for:

California Air Resources Board
Research Division
P.O. Box 2815
Sacramento, California 95812

Prepared by:

Ryuichi Kitamura-
Laura Laidet
Pat Mokhtarian
Carol Buckinger
and
Fred Gianelli

Institute of Transportation Studies
University of California
Davis, California 95616

October 1994






1, Introduction
Ample evidence exists that land use and travel demand are strongly associated. Study after study has
shown that household automobile ownership is correlated with residential density (Pushkarev & Zupan,
1977, Mogridge, 1985) and residential density has been found to be associated with public transit service
level, household size and household incor;le (Alonso, 1964; Muth, 1969). As a result, an urban area
often exhibits a negative correlation between residential density and automobile use; residents in the
central area tend to rely on public transit and non-motorized modes of travel, while suburbanites tend to
live auto-oriented lifestyles. It has also been ﬁypothesized that not only the intensity but the mixture of
land uses is associated with travel demand as measured in terms of trip frequency by mode and travel
distance (Levinson & Wynn, 1963; Pushkarev & Zupan, 1977; Goodwin, 1975; Cervero, 1989).
Based on the compelling evidence of association between land use and travel, we tend to conclude
that travel demand can be affected by land use. In other words, we are inclined to infer causality on the
basis of observed association, and conjecture that land use policies can be deployed to curb travel
demand, in particular automobile use. The following question, however, is critical to that conjecture:
Is the observed association between travel and 1and use real, or is it an artifact of the association between
land use and the multitude of demographic, socio-economic, and transportation supply characteristics
which also are associated with travel? High density in general means smaller housing units, lower
automobile ownership levels, smaller household sizes, lower incomes, a mixture of land use types, higher
accessibility to opportunities, and better transit service. An apparent association between land use and
travel, therefore, may not imply that land use genuinely affects travel. Then one may ask: Can we really
change travel behavior by changing land use characteristics? ~ One could argue that certain types of land
use patterns attract residents with certain demographic and socio-economic attributes, attitudes and values,
and that these attributes of residents are the true determinants of their travel behavior. Spatial segregation
of socio-economic classes and resulting relative homogeneity within each residential neighborhood are

consistent with this view. If this is in fact the case, then altering land use characteristics by itself would



not affect the residents’ travel behavior; travel characteristics wﬁuld change only after new residents are
attracted by the new lﬁnd use and move into the area while old residents who find the land use unsuitable
eventually move out. In the case of new developments, given the increasingly unaffordable cost of single-
family dwellings in major metropolitan areas, the demand for higher-density housing may be for many
people due to its lower cost, not due to a lifestyle preference for a higher-density environment. If so,
then selection of a home in a higher-density neighborhood may not be accompanied by the same travel
characteristics that have historically been associated with such residential locations. That is, auto
ownership and use may not be as low in the future for these types of developments as has been the case
in the past. It is then unclear how effective or desirable it would be to attempt to manage travel demand
through land use policy.

This study is an effort to analyze whether land use indeed affects travel and therefore whether
properly formulated land use policies will serve to help control travel demand. Because of this
orientation it is imperative for this study that the relationship between land use and travel demand be
discussed within a comprehensive framework that takes all pertinent factors into account. The following
have been identified in this study as such factors:

e demographic and socio-economic attributes,

» transit and highway accessibility,

» pedestrian/bicycle facilities,

e accessibility to opportunities,

¢ reasons for residential choice,

e perception of the quality of the residential neighborhood, and

e attitudes toward urban transportation, environment and other aspects of urban life.
Subjective factors as well as objectively measured variables are included in the analysis.

Since no data sets were readily available that contain these types of information, surveys of

households were conducted at five selected neighborhoods in the San Francisco Bay Area. These



neighborhoods, each approximately one-square-mile in area, were selected on the basis of residential
density, land use mix and rail transit accessibility. Site surveys were conducted and supplementary data
were collected to obtain detailed characteristics of each neighborhood. The resulting data set used for
this study thus contains micro-scale measures of land use characteristics, roadway and transit service
characteristics, and attitudinal and perception measures in addition to the more traditional census data,
trip diary information and household demographics and socio-economics.

The resulting data set is used to examine the significance of the association between the variables
from the above groups and travel demand, expressed in terms of: the number of trips, the number of
transit trips, the number of non-motorized trips, the fraction of automobile trips, the fraction of transit
trips, and the fraction of non-motorized trips, The individual, not the household, is used as the unit of
analysis because attitudes and perceptions, which are considered as determinants of travel behavior, are
associated with individuals. Linear regression models of these measures of travel demand are developed
and effects of land use and other factors on travel demand are evaluated. Factor scores representing
individuals® attitudes toward various aspects of urban life are then introduced into the model to evaluate
how such subjective factors are associated with travel demand and to determine whether genuine
association exists between land use and travel after attitudes and other factors are accounted for. Based
on the results, inferences are made on the effectiveness of land use policy in shaping travel demand, and
directions for future research are proposed.

This paper is organized as follows. In the next section, related recent studies in the literature are
reviewed (a large body of literature exists on the subject of land use and travel; some of this general
literature is reviewed in Hanson & Schwab, 1987, Giuliano, 1989, and Handy, 1992). The approach
taken in this study is summarized in Section 3. The association between neighborhood characteristics and
travel is discussed in Section 4. Attitudinal factors are introduced into the analysis in Section 5. Section

6 is a summary and recommendations.



2. Recent Related Research

There is a growing body of literature built around tests of the hypothesis that traditional neighborhood
developments (TNDs), or similar land use patterns, lead to a reduction in vehicular trips and distance
traveled. One study (Howard/Stein-Hudson Associates, 1993) involved modeling hypothetical scenarios
for the Middlesex-Somerset-Mercer region of New Jersey. Year 2010 projected population growth was
redirected to three types of configurations: transit-oriented, short-drive oriented, and walk-oriented. The
outcome was that these higher-density configurations reduced vehicle use and increased transit use over
the baseline case.

In another study (McNally & Ryan, 1993), two hypothetical transportation networks -- one
representing a conventional community, the other a neo-traditional one — were designed and their travel
characteristics modeled. Holding activity levels constant, longer trips and greater congestion resulted
from the conventional design. While small, this study is of interest in that densities and mixtures of land
uses were not modeled — the noted result is due only to the differences in configuration of the
transportation network between the two types of communities (more cul-de-sacs and less connectivity in
the conventional network).

Several studies have empirically compared existing travel behavior across different types of areas
within the same region. A study of two neighborhoods in the City of Portsmouth, New Hampshire
(White Mountain Survey Co., 1991) found that for the multi-use neighborhood, trip generation rates were
considerably lower than the general averages contained in the ITE Trip Generation Handbook. Further,
it appeared that a higher proportion of the trips that were generated remained internal to the study area
than would normally be the case. These results did not hold for the second, primarily residential
neighborhood, even though it also was considered to have "traditional” character.

Handy (1993) developed measures of local and regional accessibility to shopping opportunities
for 34 superdistricts in the San Francisco Bay Area. Using the 1981 Metropolitan Transportation

Commission travel survey data, she analyzed shopping travel by these geographic divisions, and



concluded that high levels of either local and regional accessibility were associated with shorter trip
lengths but not with fewer trips.

In Ewing, et al. (1994), trip records for six Palm Beach, Florida communities exhibiting a variety
of land use configurations were examined for differences in trip frequency, mode choice, trip chaining,
trip length, and overall vehicular travel. The "sprawling suburban” community generated almost
two-thirds more vehicle hours of travel per person than the "traditional city” community, with the others
falling in between these two endpoints. The authors observe that “[d]ensity, mixed use, and a central
location all appear to depress vehicular travel” (p. 19).

Using a variety of techniques in a variety of regions, then, the literature is virtually unanimous
in concluding that the higher densities and mixed land uses characteristic of traditional neighborhood
developments are associated with reductions in vehicular travel. Whether TND configurations actually
cause those reductions is seldom addressed explicitly but is generally implicitly assumed.

There is, however, at least one study that is critical of using land use strategies to reduce
congestion and improve air quality. Wachs (1993) cites earlier aggregate studies (e.g. Newman and
Kenworthy, 1989a, 1989b) finding that higher-density urban forms are correlated with lower energy
consumption and greater use of transit, shared ride, and non-vehicular modes of travel. He argues,
however, that the direction even in very high-density cities such as Hong Kong and New York is toward
lower densities and greater use of the automobile and that it is unreasonable to expect to "reverse [that]
steady, worldwide trend” (p. 9). Further, he points out that these higher-density cities, while achieving
lower vehicular and energy use per capita, still experience higher levels of congestion in the aggregate
precisely because they are higher density. Other studies (e.g. Gordon, et al., 1991) appear to support
the hypothesis that "lower density development ... diffuses traffic and provides far less overall
congestion..." (Wachs, p. 10). Also, he notes the inconsistency between policies supporting job - housing
balance and those supporting rail transit development, which rely for their success on considerable

imbalance between job and housing locations.



Finally, there is at least one study dealing with the association between personality characteristics
and residential location and travel patterns. Prevedouros (1992) found that extroverts tended to make
more non-work trips than introverts, that materialists tended to devote a higher proportion of their
incomes to owning automobiles than utilitarian respondents, and that urbanites were more likely to live
in higher-density areas than respondents having personality traits more commonly associated with
suburban living. Although these findings were based on a relatively limited set of variables, they lend
support to the premise of this paper, namely, that lifestyle choices are relevant to the selection of a

residential neighborhood and to travel behavior.

3. Approach

The approach taken in this study is to collect micro-scale land use, roadway network, and public transit
information in a set of carefully selected neighborhoods. This information is integrated with
demographic, socio-economic, attitudinal, and travel behavior data collected through mail surveys of
households in the same neighborhoods. The resulting database is used in multivariate statistical anal; - s
to test various study hypotheses.

Because only a limited number of neighborhoods could be studied they were selected through a
careful experimental design to yield the maximum amount of information. The selection procedure
utilized the 700-zone land use data base for the nine-county San Francisco Bay Area supplied by the
Metropolitan Transportation Commission (MTC). In addition, census data and geographical information
available from land use maps, road maps, and other sources were used in the site selection to obtain data
on neighborhood characteristics. Access to the Bay Area Rapid Transit (BART) system and land use mix
were used as controlling factors in addition to median household income and residential density.

In order to gain a set of study sites that facilitates efficient statistical analysis, a strategy was set
to obtain MTC zones that represent extreme values in terms of land use density and mixtures. On the

other hand, zones with medium income ranges were desired to control for the effect of income on travel.



Thus median zonal income was held relatively uniform across study sites while extremes were included
in terms of population density and land use mix. Within each zone, however, income varies considerably
across households, permitting the examination of the association between household income and travel
behavior. This led to a candidate pool of twenty zones. Following the selection of the 20 candidate
zones, a tentative set of study sites was selected and site visits were made to determine their individual
suitability. Final selection was performed by examining the access to rail transit on zone maps. Five
study sites in all were then defined using major streets as boundaries, each to cover an approximately one
square mile area,

Site surveys were conducted at each of the five study sites to obtain micro-scale measurements
of (a) street characteristics (street width, presence of sidewalks and bike lanes, speed limits and other
traffic regulations, etc.), (b) public transit service (focation of bus stops, service frequency, etc.), (c)
location and types of commercial establishments, (d) parks and other public facilities, and (e) general
observation of neighborhood characteristics. Table 1 summarizes the characteristics of the five study
sites. Details can be found in Kitamura, et al. (1994).

Households in these study sites were randomly selected based on address listings and household
members were surveyed by mail. The survey consisted of the following three phases:

1. Recruitment. Participation in the survey was solicited following several questions on basic

household attributes.

2. Trip Diary and Household Survey. Three-day trip diaries were distributed to household
members at least 16 years old along with a household questionnaire that collected information
on perceived neighborhood characteristics as well as demographic and socio-economic
attributes of the households.

3. Person Survey. Personal questionnaires were distributed to gain detailed information on
individuals’ commute trip alternatives, action space, attitudes towards various aspects of urban

life, leisure activities and lifestyles,



Due to resource constraints, mail was the only feasible survey medium for the study. This led to a low
response rate of 17.6% for the first survey phase. In the subsequent two phases, however, more than
60% of the respondents were retained." The survey results were integrated with the results of site
surveys, MTC land use data, census data and information from other sources to form the database used

in the analyses described in the following sections.

Table 1
Study Site Characteristics Summary
Site NORTH SAN SOUTH SAN PLEASANT
Characteristic || FRANCISCO | FRANCISCO CONCORD HILL SAN JOSE
Density High High Low High Low
Land Use Mixed Residential Mixed Mixed Mixed
Street Pattern || Grid Curved, Radiating Fragmented Discontinuous,
rectilinear, grid grid
Topography || Hills Hill, Flat Flat Flat Flat
Business Throughout the | Monterey Blvd | Western end of site | Central near 3 corners of site
Locations site and near BART and
perimeter Freeway
Freeway [-80 one mile 1-280 to cast Hwy 242 1/2 mile 1-680 transects Capitol
Access cast west site Expressway con
castern boundary
BART None Southeast comner | West side of site Center of site None
Access of site
Bus Lines 21 bus routes One route Three routes Three routes Five routes along
perimeter
Main Strect Geary, Portola Dr. Galindo, Concord, Treat Blvd. Branham
Name(s) Divisadero Clayton, Cowell
Main Street North-South North-South EBast-West Bast-West North-South
Direction and
East-West
Bike Trails None None Parallet to Contra Parallel to Contra | None marked
Costa Canal and Costa Canal at
along Cowell Rd. southern boundary
No street markin’gs
Sidewnlks Wide Narrow, Missing, Discontinuous Missing
Discontinuous Discontinuous
Walking Common Difficult Hazardous Hazardous Hazardous

'This low response rate led to under-representation of individuals younger than 35 years old, individuals without
college education, and households with annual incomes of less than $20,000 (see Kitamura, et al., 1994). This is
not considered to present problems for this analysis because (a) hypotheses are tested and inferences are made in
the study by modeling relationships among variables, not by tabulating descriptive statistics from the sample, and
(b) measurements of individuals’ perceptions and attitudes, which may be associated with the decision to participate
or not to participate in the survey, are incorporated into the analysis.
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4. Association Between Study Area Characteristics and Travel

This section focuses on the association between various measures of study area characteristics and
selected measures of individuals’ travel behavior obtained from the three-day travel diary. Both
objective measures of neighborhood characteristics obtained by the research team and subjective
measures reported by the respondents are included in the analysis. The objective of this section is to
quantitatively assess how much land use characteristics, transit accessibility and other neighborhood
characteristics are associated with travel demand, in particular vehicular travel demand.

Prior to the analysis, it is useful to review descriptive statistics of travel behavior from the five
neighborhoods (Table 2). Because of the way the neighborhoods are selected they exhibit substantial
differences in travel characteristics among themselves. North San Francisco is unique in its low
vehicle ownership, high fractions of walk/bicycle trips and bus trips, and low fraction of auto driver
trips. Concord and San Jose, on the other hand, have high levels of vehicle ownership and a more
auto-dominated modal split. Like North San Francisco, South San Francisco shows a relatively low
level of vehicle ownership. They both have substantially shorter mean trip lengths than those of the
other three neighborhoods. The three neighborhoods with BART access, South San Francisco,
Concord and Pleasant Hill, have higher fractions of rail trips. These statistics indicate the diversity
that exists among the selected study sites ranging from the high-density, pedestrian-oriented
neighborhood of North San Francisco to the suburban, auto-oriented neighborhood of San Jose.

The statistical analyses reported in the rest of this section focus on the following measures of
mobility:

s total number of person trips,

e number of transit trips,

o number of non-motorized trips,
o fraction of automobile trips,

e fraction of transit trips, and

« fraction of non-motorized trips.



The distance traveled is not analyzed in this study because only reported trip distance is available
while a rigorous analysis of person-miles traveled and miles traveled by mode would require geo-
coding of trip ends.’

The individual, not the household, is chosen as the unit of analysis in this study because of
the advantage that attributes specific to individuals can be incorporated into the analysis, in particular
the attitudes toward transportation, environment, energy and other aspects of urban life. Note that the
analysis of this study is for those individuals who were over 16 years old at the time of the survey

and from whom trip-diary data are available.

Table 2
Vehicle Ownership and Trip Characteristics of the Five Study Sites

a. Number of Vehicles per Household'

N 0 1 2 3 24 Total
North San Francisco 229 12.7 472 314 5.2 3.5 100.0
South San Francisco 284 1.1 21.5 52.8 14.1 4.6 100.0
Concord 259 1.2 18.1 49.8 18.5 124 100.0
Pleasant Hill 298 3 38.9 44.0 13.1 3.7 100.0
San Jose 310 .0 7.4 523 271 13.2 100.0
Total 1,380 2.6 27.0 46.7 16.2 7.6 100.0

b. Number of Vehicles per Driver'

N 0 < 0.5 < 1.0 =10 > 1.0 Total
North San Francisco 220 12.7 22.7 6.8 50.5 7.3 100.0
South San Francisco 280 1.1 19.3 143 53.6 11.8 100.0
Concord 253 1.2 11.1 3.6 51.7 26.5 100.0
Pleasant Hill 292 J 17.1 58 62.7 14.0 100.0
San Jose 306 .0 3.6 5.6 61.6 23.2 100.0
Total 1,351 2.6 14.3 13 59.0 16.9 100.0

Data missing for 29 cascs.

tThe table represents the distribution for individual respondents, not houscholds. N is the sample size for each
study area, The remaining Numbers are the percentages of N which fall into each category.

IGeo-coding of the trip data is among the tasks that would be desirable for future research.
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Table 2

(Continued)
¢. Reported Trip Distance (Miles)
Mean S.D. N
North San Francisco 6.57 59.9 2,821
South San Francisco 6.73 21.6 3,476
Concord 8.90 253 3,162
Pleasant Hill 8.69 16.3 3,540
San Jose 9.09 56.8 3,763
Total 8.06 40.1 16,762

Data missing for 8 cases.

d. Distribution of Travel Modes

N \:Valk Al..llo Auto '
Bicycle : Driver Pass. Bus Rail Other Total
North San Francisco 2,768 22.6 52.2 9.2 13.8 7 1.6 100.0
South San Francisco 3,370 9.6 70.6 8.1 4.3 55 1.9 100.0
Concord 3,020 931 77.2 8.4 7 43 i 2 100.0
Pleasant Hill 3,492 19 77.8 6.5 .8 6.9 1 100.0
San Jose 3,696 3.8 86.5 1.7 1.0 1 .8 100.0
Total 16,346 101fi 738 7.9 37t 3 9| 1000

Auto driver includes motorcycle. Data missing for 424 cases.

Quantitative models are developed to explain the variations in, and predict the future values of,
these mobility measures. These models use as explanatory variables demographic and socio-economic
attributes of the sample households and their members, along with the following measures of
neighborhood characteristics:

o study area dummies,

e macro-scale area descriptors,

¢ pedestrian/bicycle facility indicators,

¢ housing choice indicators,

® micro-scale accessibility indicators, and

e perceptions of the quality of the residential neighborhood.
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Note that these measures are by no means independent of each other, but tend to represent similar or
overlapping aspects of land use in different manners. Table 3 presents the definition of these variables.

Table 3
Neighborhood Descriptors Used in the Study

Study Area Dummies: 0-1 dummy variables that identify the study area in which each respondent lives

North San Francisco (NSF)
South San Francisco (SSF)
Concord (CON)

Pleasant Hill (PH)

San Jose (S])

Macro-scale Area Descriptors: 0-1 dummy variables defined based on the factors considered during the
site selection process

BART Access (1 for SSF, CON and PH)
Mixed Land Use (1 for NSF, CON, PH and SJ)
High Density (1 for NSF, SSF and PH)

Pedestrian/Bicycle Facilities: 0-1 dummy variables based on responses to the survey questions: “Are
there sidewalks in your neighborhood?"; and "Are there bike paths in your neighborhood?”

Sidewalk
Bike Path

Housing Choice Indicators: 0-1 dummy variables based on responses to: "Do you have a private
backyard?®; "How many parking spaces are available exclusively for your household use? Include your
garage and driveway"; and "Do you own your home?”

Backyard
Parking Spaces Available
Own Home

Micro-scale Accessibility Indicators: Based on responses to: *How far away, to the nearest tenth of a
mile, is the bus stop nearest your home?" etc.

Distance to Nearest Bus Stop
Distance to Nearest Rail Station
Distance to Nearest Grocery Store
Distance to Nearest Gas Station
Distance to Nearest Park

Perceptions of Neighborhood Quality: 0-1 dummy variables based on responses to: "Given your current
neighborhood situation, which of the following reasons may make you consider moving to a different
area? (Check all that apply.)"; "Are the streets in your neighborhood pleasant for walking or
jogging?"; "Is cycling pleasant in your neighborhood?"; "Is there good local public transit service in
your neighborhood?"; *Is there enough parking near your home?" and "Are there problems of traffic
congestion in your neighborhood?"

No Reason to Move

Streets Pleasant for Walking
Cycling Pleasant

Good Local Transit Service
Enough Parking

Problems of Traffic Congestion
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Base models are first developed for the six measures of mobility using the demographic and
socio-economic descriptors of the individual listed in Table 4.* The neighborhood descriptors from each
variable group in Table 3 are introduced into these base models one at a time to examine the association
between the mobility measures and these neighborhood descriptors. The intensity of the association
between each variable group and the mobility measures is first examined. "Best" models are then

Table 4
Variables Used in the Base Regression Models of Mobility Measures

Household size

Number of persons over 16 years old

Number of vehicles

Number of vehicles per persons over 16 years old

Annual household income in $10,000

Square root of annual household income in $10,000

Number of years lived in the Bay Area

Driver’s license holding

Age in years divided by 10

Square-root of age divided by 10

Female (0-1 dummy variable)

Employment (0-1 dummy variable)

Homemaker (0-1 dummy vanable)

Student (0-1 dummy variable)

Professional (0-1 dummy variable)

Low education (up to high school diploma; 0-1 dummy variable)
College education (0-1 dummy variable)

High education (some graduate school or graduate degree; 0-1 dummy variable)
Graduate degree (completed graduate degree; 0-1 dummy variable)
High personal income (over $50,000 annually; 0-1 dummy variables)
Middle personal income (between $30,001 and $50,000; 0-1 dummy variable)
Apartment (0-1 dummy variable)

Single family home (including duplexes and triplexes; 0-1 dummy variable)

Note: The variables in the six explanatory variable groups discussed earlier in the section are shown in

Table 3.

*For the dependent variables representing the fraction of trips by mode, models are developed using as the
dependent variables the logit, In(N_/(N - N_)), where N is the total number of trips and N, is the number of trips
by mode m.
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developed considering all the neighborhood descriptors as well as demographic and socio-economic
variables. Genuine effects of neighborhood characteristics are inferred based on the results,

Base Models: Estimation results summarized in Table 5 indicate that the fraction of variation
explained (R?) varies substantially across the mobility measures, with number of person trips having the

highest R? of 0.147 and number of non-motorized trips having the lowest, 0.0256.' Household

Table §
Base Linear Regression Models of Mobility Measures
Number of
fberel | bl oo
Trips
Coef. t Cocf. t Coef. t

Intercept 2.308 2.154 0.395
Houschold Size 2.618 8.92 0.059; -0.72 0.145 1.49
Persons Over 16 Yrs. Old 2966 -6.68 0.293 2.17
No. of Vehicles 0.526: -6.34 0.302; -2.76
Vehicles per Person 0.094; -0.17
Driver’s License - 2473 2.27 0.740; -2.46 0.189; -0.43
Age Divided by 10 0.225; -2.53 0.035: -1.41 -0.0133 -0.35
Employment Dummy 0.369 0.59 0.309 1.59
Professional Dummy 0.320 2.02 0.254 1.27
Student Dummy 3.565 2.717 -0.506: -0.95
High Bducation Dummy 0.658 1.31
Graduate Degree Dummy 0.408: -2.79
Houschold Income (in $10,000) -0.887; -2.53 0.231: -1.6t
(Household Income)”? 5.282 2.95 1.106 1.51
High Personal Income Dummy 0.384 2.53
Years in Bay Area Divided by 10 0.144: -4.05 0.097: -1.88
R? 0.1471 0.1184 0.0256
F 13.37 10.30 2.305
D.F. 10, 775 10, 767 9,789
a < 0.00005 < 0.00005 0.0147

'The base models do not necessarily represent what one might consider "correct” specifications. Some
insignificant variables are left in the model to facilitate the comparison of the variables® effects across the models.
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Table § (Continued)

. . Fraction of
ol | ocionst | oo oores
Trips
Coef. t Coef. t Coef. t
Intercept ©0.721 -1.200 -1.480
Household Size 0.222! 4.11 -0.068: -1.61
Persons Over 16 Yrs. Old 0.410 4.59
No. of Vehicles -0353: -6.43 -0.057: -1.21
Vehicles per Person - 0.636 4.14
Driver’s License 2263 6.92 0.936: 4.7 0.674: -3.56
Age Divided by 10 0.007 0.28 -0.001: -0.01 0.023 1.45
Employment Dummy 0.069 0.37 0.093 0.73
Professional Dummy 0.085 0.82 0.066 0.77
Student Dummy 0.185 0.49 -0.443: -1.93
High Education Dummy 0.073 0.49
Graduate Degree Dummy i -0.307; -3.18
Houschold Income (in $10,000) 0.142] 136 0008 -0.14
(Household Income)”? -0.704; -1.33 -0.058¢ -0.18
High Personal Income Dummy 0.227 2.26
Years in Bay Area Divided by 10 0.065;: -2.77 -0.006;: -0.28
R? 0.0965 0.1319 0.0475
F 10.39 11.66 4.38
D.F. 8,778 10, 767 9, 789
o < 0.00005 < 0.00005 < 0.00005

vehicle ownership (expressed as the number of vehicles and vehicles per person) and driver’s license
holding are significantly associated with these measures of mobility. As expected, vehicle ownership and
license holding are both positively associated with vehicle use and negatively associated with the use of
public transit and non-motorized modes. Notable is the result that vehicle ownership is not associated
with number of person trips. Number of person trips generated by a household member is associated with
household size and number of household members over 16 years old; the coefficient estimates for these
two variables imply that a person from a larger household tends to make more trips, especially when

there are members below 16 years cld. The two income coefficients together imply a non-linear income
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effect which is concave and reaches its maximum at around an annual income of $90,000. The results
also show associations between occupational categories and the mobility measures.

Neighborhood Descriptors: Contributions of the six groups of neighborhood descriptors to the
goodness-of-fit of the base models are summarized in Table 6. It is evident from the table that these
descriptors do contribute to the models’ explanatory power; association between travel demand and land
use and other neighborhood characteristics is not an artifact of the correlation between neighborhood
characteristics and the residents’ demographic and socio-economic attributes. Study area dummies,

Table 6

Contribution of Individual Neighborhood Descriptor Groups to
the Fit of the Base Models of Mobility Measures

Base Arca Dt::::iop- Pcd{?i.ke Houu'ing Acf:::ssi- b§:|l\%ho-d

Model | Dummy tors Facilities | Choice bility Quality

Number of Person Trips .147 1572 .1544 1479 1613 .1496 1510
1.01% 3% .08% L% 25% 39%

Number of Transit Trips 1184 1299 .1287 1199 .1282 .1371 1271
115% 1.03% 15% 8% 1.87% 87%

Number of Non-Motorized Trips 0256 0473 .0350 .0343 .0348 .0428 .0292
2.17% 94% B81% 92% 1.72% .36%

Fraction of Auto Trips .0965 .1397 .1146 .0979 127 .1280 .1190
4328 1.81% .14% 306% | 3.15% | 225%

Fraction of Transit Trips 1319 1426 .1418 .1324 .1420 .1468 .1396
1.07% % 05% 101% 149% T7%

Fraction of Non-Motorized Trips .0475 690 0611 .0515 .0526 .0688 .0523
215% | 136% | 40% S1% | 213% | 48%

The top number in each cell is an R? value and the bottom number represents the contribution of the variable group to the R?
value (the absolute difference is shown in percent). The differences that are statistically significant at & = 5% are underlined,
and those significant at & = 1% are double-underlined.

macro-scale area descriptors, and micro-scale accessibility indicators most often contribute to the models’
fit. Pedestrian/bicycle facilities, on the other hand, are as a group significant only in the model for the
number of non-motorized trips.

The neighborhood descriptors are most significant in the models of fraction of car trips and

fraction of non-motorized trips. On the other hand only housing choice indicators are significant as a
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group in the model of total number of person trips. We may conclude that person trip generation is
largely determined by demographic and socio-economic factors and is not strongly associated with land
use characteristics. Generation of transit and non-motorized trips, and consequently modal split,
however, is strongly associated with land use characteristics.

Analysis of Neighborhood Descriptors by Group: The coefficient estimates of the individual
neighborhood descriptors are presented in Figure 1.2 The coefficient estimates of study area dummies
indicate that South San Francisco, Concord and Pleasant Hill are most transit oriented, both in terms of
the number and the fraction of transit trips. San Jose, on the other hand, is least transit oriented. North
San Francisco and South San Francisco have higher non-motorized trip generation, and these two study
areas plus Pleasant Hill have significant positive coefficients in the model for fraction of non-motorized
trips. Quite notable is the result that North San Francisco has a significant coefficient estimate in the
model of total number of person trips. This may be due to the high non-motorized trip rates shown by
the respondents from this study area.

The coefficient estimates of macro-scale area descriptors indicate that BART access is associated
with higher transit trip generation and higher fractions of transit trips. High density is found to be
associated with more person trips, non-motorized trips, lower fractions of auto trips, and higher fractions
of non-motorized trips. There is no indication from this study that mixed land use is associated with
travel. This, however, may be due to the ambiguity inherent in the term; whether a household resides
among mixed land uses depends on how the neighborhood is geographically defined. The micro-scale

accessibility indicators of this study may be considered as more suitable measures of land use mix.

Recall that these coefficient estimates are obtained by introducing the descriptor groups into the base models
one at a time. Because the descriptors are not uncorrelated across the groups, the coefficient estimates may reflect
the association between the mobility measures and neighborhood descriptors from other groups.
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Figure 1

Coefficient Estimates of Neighborhood Descriptions in Models of Mobility Measures
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Figure 1

(continued)

Coefficient Estimates of Neighborhood Descriptions in Models of Mobility Measures
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Figure 1
(continued)

Coefficient Estimates of Neighborhood Descriptions in Models of Mobility Measures
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As noted earlier, the variables representing pedestrian/bicycle facilities are not significant in these
models, except for the model of number of non-motorized trips. Housing choice indicators in general
exhibit an association between housing choice and mode use. Members of households which reside in
housing units with larger numbers of parking spaces tend to make more auto trips, while those who make
more transit trips tend to live in housing units without a backyard. Another indication of th-e association
between housing choice and travel is given by the coefficient of parking spaces available in the model
for total number of person trips, which is highly significant and negative. This is counter-intuitive. One
interpretation is that those with more parking spaces tend to use the automobile and make fewer trips than
those who use non-motorized modes. The latter individuals may make more short trips.

Micro-scale accessibility indicators have no significant coefficients in the model of total number
of person trips. Consistent with the earlier result, person trip generation appears to be independent of
accessibility or land use. This group of variables indicates that transit trip generation and fraction of
transit trips are both associated with the distance to the nearest rail station (but not significantly with the
distance to the nearest bus station), while fraction of car trips is associated with the distances to the
nearest bus stop and the nearest park. The result with car trips suggests highly auto-oriented travel
patterns of residents of exclusively residential neighborhpods.

Perceptions of the quality of the neighborhood are in general insignificant. The only exception
can be found in the model for fraction of car trips. The perception that streets are pleasant for walking
is associated with smaller fractions of auto trips, while the perception that cycling is pleasant in the
neighborhood is associated with larger fractions of auto trips. The latter may represent the higher safety
standards of neighborhood streets which are typically found in recently developed suburban subdivisions.

Best Models: The above analysis by variable groups have offered many findings on the
association between neighborhood characteristics and travel. Based on these results, models of the
mobility measures are developed again considering all neighborhood descriptors shown in Table 3 and

the demographic and socio-economic variables of Table 4. Results are summarized in Table 7.
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Table 7

Best Models of Mobility Measures

Tota] Number of Number of Number of Non-
Person Trips Transit Trips Motorized Trips
Coef. t Coef. | 1 Coef. 1
Intercept 2.022 2.858 § 0.149
Soclo-Demographic Variables =~ M s s fsassssness arsssssssnss s s
Houschold Size 2.835 9.62
Persons Over 16 Yrs. Old -3.013 -7.07 0.253 242
Number of Vehicles -0.476 -5.75
Driver's License 2.805 2.66 -0.650 -2.20
Age Divided by 10 -0.232 -2.64
Professional (0-1) 0.395 2.1
Student (0-1) 3.260 2.56
Graduate Degree (0-1) 0.417 -2.90
High Personal Income (0-1) 0.370 2.47
Household Income (in $10,000) 0979 -2.81
(Houschold Income)'* 5791 .27
Years in Bay Area Divided by 10 -0.139 -3.97
Neighborhood Descripior Variables
North San Francisco 1.863 239 ......... 1.494 4.43"
BART Access 0.662 2.90
Sidewalk 0.584 229
Backyard -0.592 an
Parking Spaces Available -0.261 273
Distance to Nearest Rail Station -0.141 -3.01
Distance to Nearest Park o211 as
R? 0.1622 0.1386 0.0306
F 16.69 112.34 8.376
D.F. 9, 776 10, 767 3, 795
o < 0.00005 < 0.00005 < 0.00005
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Table 7 (Continued)

Fraction of Fraction of Fraction of Non-
Auto Trips Transit Trips Motorized Trips
H Coef. t Coef. 1 Coef. t
Intercept -2.064 0.728 -1.633
Socio-Demographic Variables
Houschold Size 00941 2581
Persons Over 16 Yrs. Old 0.203 2.86
Number of Vehicles -0.335 -6.09
Vehicles per Person 0.504 33
Driver’s License 2.224 7.08 -0.919 4.68 -0.698 -3.80
Professional (0-1) 0.099 1.05
High Education (0-1) 0.117 0.83
Graduate Degree (0-1) 0.306 -3.20
High Personal Income (0-1) 0.195 1.96
Middle Personal Income (0-1) 0.195 232
Years in Bay Arca Divided by 10 0.039 -1.67
Neighbarhood Descriptor Variables
I S e e Py T
Backyard -0.489 -3.83
Parking Spaces Available 0.119 4.28
Distance to Nearest Bus Stop 0.88¢ kP ) | -0.418 -2.23
Distance to Nearest Rail Station -0.084 -2.70
Distance to Nearest Park 0.239 2.717 -0.140 -2.52 -0.132 -2.46
R? 0.1429 0.1415 0.0664
F 21.67 12.64 9.28
D.F. 6, 780 10, 767 6, 783
a < 0.00005 < 0.00005 < 0.00005

The model for total number of person trips includes the North San Francisco and parking spaces available
dummies from the neighborhood descriptor pool. The former reflects the uniqueness of the study area
which has dense and mixed land uses and is strongly pedestrian oriented. The model of number of transit
trips indicates that transit trip generation increases with the accessibility to rail stations (as indicated by

the negative coefficient estimate of distance to nearest rail station) and is associated with residential

density (as indicated by the coefficient estimates of backyard and distance to nearest park).

The model for the number of non-motorized trips comprises three neighborhood descriptors alone:
North San Francisco, BART access, and sidewalk. Age and other demographic variables which may have

been hypothesized as determinants of non-motorized trip generation, turned out to be insignificant in this
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study. The coefficient estimates again indicate the pedestrian orientation of North San Francisco.
Respondents from study areas with BAR’i‘ access tend to make more non-motorized trips. This may not
be exclusively due to the characteristics of these study area neighborhoods, but may imply that the use
of BART for commuting tends to generate non-motorized trips both at the work and home ends. The
significant coefficient of sidewalk in this model is important. This study offers statistical evidence that
the presence of sidewalks is positively associated with the number of non-motorized trips.

The neighborhood descriptors that appear in the model for fraction of auto trips (parking spaces
available, distance to nearest bus stop, and distance to nearest park) indicate the auto-dominated modal
split in residential suburbs. Those in the model for fraction of transit trips indicate that residential density
(as represented by backyard), rail accessibility (distance to nearest rail station), and mixed land uses
(distance to nearest park) are associated with transit modal split. Residential density (high density), bus
accessibility (distance to nearest bus stop) and mixed land uses are associated with fraction of non-
motorized trips.

The best models confirm the earlier results that neighborhood characteristics are associated with
residents’ travel. With the extensive range of variables used in this study, vehicle ownership and other
attributes of residents vary greatly across the five study areas. Differences in their travel, however,
cannot be explained solely by the differences in demographic and socio-economic attributes; differences
in neighborhood characteristics - in particular residential density, public transit accessibility, mixed land
use (as represented by the distance to the nearest park) and the presence of sidewalks -- are significantly
associated with trip generation by mode and modal split. Finally, North San Francisco, with its dense

and highly mixed land uses, emerged as a neighborhood which is extremely pedestrian oriented.

5. Association between Attitudes and Travel
This section addresses the possibility that the apparent association between land use and travel is a fallacy.

That is, attitudinal factors, which are typically not included in studies of land use effects, are correlated
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with land use characteristics and produce the apparent association between land use and travel; the true
determinants of travel, however, are attitudes. If this is the case, then changing land use characteristics
through land use policy will not alter travel behavior unless either land use policy or resulting land use
characteristics can change attitudes. This section presents an initial attempt to address this issue.

To measure respondents’ attitudes toward various aspects of urban life, a total of 39 questions
are included in the survey, each presenting a statement and soliciting a response on a five-point
agree-disagree semantic scale. These questions are divided into eight groups: (1) private automobile, {2}
ridesharing, (3) public transit, (4) urban transportation, (5) time, (6) environment, (7) housing and (B)
economy. Responses to these questions are discussed in detail in Kitamura et al. (1994).

Factor analysis was applied to the responses to these attitudinal questions with the intent of
reducing their dimensionality. The first eight factors, which collectively explain 43.3% of the total
variation in the data, are discussed here. Statements that principally define each factor are listed in
Table 8.

Attitude Factors: The first factor is primarily defined by responses to statements concerning the
environment such as: "Environmental protection costs too much" (negative loading), "Environmental
protection is good for California’s economy,” and "Environmentalism hurts minority and small
businesses” (negative loading). This factor represents the respondents’ environmental orientation and is
named "pro-environment.,"

The second factor can be termed "pro-transit” and reflects the individual's orientation towards
ridesharing as well as public transit. The third factor will be called the "suburbanite”™ factor, It is
primarily defined by responses to: "I need to have space between me and my neighbors,” "I would on]);
live in a multiple family unit ... as a last resort,” "It's important for children to have a large backyard
for playing,” and "High density residential development should be encouraged” (negative loading). This

factor thus represents an individual’s orientation toward the consumption of land for his/her living space.
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Table 8
Primary Variables that Define Eight Attitude Factors

Statement for Agree/Disagree Semantic Scale

Factor 1: Pro-Environment

Environmental protection costs too much.

Environmental protection is good for California’s economy.
Environmentalism hurts minority and small businesses.

People and jobs arc more important than the environment.

Stricter vehicle smog control laws should be introduced and enforced.

We should raise the price of gasoline to reduce congestion and air pollution.
Vchicle emissions increase the need for health care.

Using tax dollars to pay for public transportation is a good investment.

We should provide incentives to people who use electric ... vehicles.
Whoever causes environmental damage should repair the damage.

Factor 2: Pro-Transit/Ridesharing

Buses and trains arc pleasant to travel in.

1 can read and do other things when I use public transportation.
Public transportation is unrcliable

Ridesharing saves money

I am not comfortable riding with strangers

The rideshare car or van is often late

I like someonc clsc to do the driving

Too many people drive alone

It costs more to usc public transportation than ... to drive a car

Factor 3: Suburbanite

1 need to have space between me and my neighbors.

I would only live in 8 multiple family unit as a last resont.

It's important for children to have a large backyard for playing.
High density residential development should be encouraged.

+ + +

Faclor 4: Automotive Mobility

Driving allows me to get more done.
Dniving allows me freedom.
I would rather drive an electric vehicle than give up driving.

+

Factor 5: Time Pressure

Getting stuck in traffic doesn't bother me too much.

I would like to have more time for leisure.

I feel that 1 am wasting time when 1 have to wait.

Traffic congestion will take care of itsclf because people will adjust.

Factor 6: Urban Villager

Having shops and scrvices within walking distance ... would be important.
Too much valuable agricultural land is consumed to supply housing.
1 usc public transportation when 1 cannot afford to drive.

Factor 7: TCM

1 would be willing to pay a toll to drive on an uncongested road.
More lanes should be set aside for carpools and buses.
We need to build more roads to help decrease congestion.

Factor 8: Workaholic

I like to spend most of my time working.
When ... busy at work, | get more done by cutting back on personal time.
... ] would be willing to give up a day’s pay to get a day off work.
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The fourth factor represents the individual’s orientation toward the ubiquitous mobility provided
by the automobile and shall be named "automotive mobility.” The fifth factor is defined principally
byresponses to: "Getting stuck in traffic doesn’t bother me too much” (negative loading), "I would like
to have more time for leisure,” and "I feel I am wasting time when I have to wait." This can be
appropriately called a "time pressure” factor.

Responses to "Having shops and services within walking distance of my home would be important
to me,” and "Too much valuable agricultural land is consumed to supply housing" are the primary
determinants of the sixth factor. Individuals with high ratings on this factor would be inclined toward
a pedestrian-oriented, high-density urban environment, leading lifestyles where work may not be the
primary concern. This will be thus named the "urban villager" factor.

The dominant variables that define the seventh factor are responses to: "I would be willing to pay
a toll to drive on an uncongested road,” and "More lanes should be set aside for carpools and buses,”
followed by "We need to build more roads to help decrease congestion.” Other variables that define this
factor (but are not shown under this factor as they are load more heavily on other factors) include: "We
should provide incentives to people who use electric or other clean-fuel vehicles,” and "Stricter vehicle
smog control laws should be introduced and enforced.” People with high values on this factor would tend
to believe in transportation control measures and regulations to resolve transportation and other urban
problems. However they would also tend to be positive about the expansion of facilities and tend not to
have reservations about urban expansion. Based on its primary constituents, this factor will be termed
a "TCM" factor. The final factor is defined by responses to: "I like to spend most of my time working,
"When things are busy at work, I get more done by cutting back on personal time,"” and *Occasionally,
I would be willing to give up a day’s pay to get a day off work” (negative loading). This can be
unequivocally named a "workaholic" factor.

Comparison of Attitude Scores across the Study Neighborhoods: Differences in respondents’

attitudes across the five study areas are summarized in terms of the means and standard deviations of
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scores on these factors in Table 9. Factor scores are normalized to have means of zero and variances

of unity across the entire sample.

Table 9
Means and Standard Deviations of Attitude Factor Scores by Study Site
North San | South San Pleasant
-Francisco | Francisco | Concord Hill San Jose
(141) (199) (195) (214) (235)
Factor 1: Pro-Environment I .340 251 -.262 -.019 -.092
o 1.022 963 .969 945 1.053
Factor 2: Pro-Transit K -.238 -.088 .204 .238 -.054
g 1.003 72 991 .902 1.082
Factor 3: Suburbanites ] -.466 -247 425 -.216 281
' o | 1113 955 834 1.063 .859
Factor 4; Automotive Mability " -.134 -.027 -.042 -.014 144
1.090 1.093 885 .920 961
Factor 5: Time Pressure B 136 030 -.015 .089 -.118
g 1.016 925 1.014 1.068 .988
Factor 6: Urban Villager B .186 105 .001 -.098 -.048
o 1.077 .899 .890 1.078 961
Factor 7: TCM B 52 .159 -.195 -.129 -.189
.818 966 1.015 942 951
Factor 8: Workaholic m -223 .058 -.005 .038 .108
'] 1.076 1.026 931 1.014 909

As hypothesized earlier, attitude factor scores vary substantially across the five study areas in
ways that tend to be consistent with the travel patterns associated with them. North and South San
Francisco both have high mean pro-environment factor scores while Concord has the lowest mean
score on this factor. The two communities embracing BART stations, Concord and Pleasant Hill,
exhibit the highest pro-transit factor scores while, unexpectedly, North San Francisco has the lowest
mean score on this factor. The result suggests that being pro-environment may not automatically
imply being pro-transit and vice versa. That the North San Francisco site is not served by rail while
the available bus service may be of lesser quality due to traffic congestion in the densely developed

area, also suggests that attitudes are formed interactively with experience.
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Concord happens to score the highest on the suburbanite factor followed by San Jose. As
expected, North San Francisco has the lowest score. Automotive mobility and time pressure have
relatively small variations in their means across the five neighborhoods. The former exhibits the
same tendency as modal split; San Jose is most auto-oriented and North San Francisco is least auto-
oriented. Interestingly, the least auto-oriented North San Francisco scores highest and San Jose
scores lowest on the time pressure factor.

The urban villager and TCM factors split between the high density neighborhoods of North
and South San Francisco, and the more suburban Concord, Pleasant Hill and San Jose, with the
former group containing more positive scores on both factors. The workzholic factor, on the other
hand, does not exhibit the same split. On this factor, North San Francisco again stands alone, having
a negative mean score while scores for the other five areas are either positive or (for Concord)
essentially zero.

This comparison of mean factor scores across the five neighborhoods has shown that attitudes
vary reflecting neighborhood characteristics and that there are clear associations between the factor
scores and travel patterns. Examined next is the hypothesis that given the attitudes of an individual,
neighborhood characteristics do not offer additional explanation of his/her travel.

Association berween Attitude Factors and Travel: Measures of personal attitudes are not often
used in the analysis of travel demand. There are several reasons for this. Among the most important
reasons are the various difficulties encountered when measuring and forecasting attitudes. Also
important is the view that attitudes are, like travel behavior itself, elements that are to be explained,
but not to be used to explain behavior. In fact there are competing hypotheses regarding the
relationship between attitudes and behavior: attitudes are formed through experience as a result of
behavior; attitudes prompt certain types of behavior; and interactive, two-way relationships exist
between attitudes and behavior (Tardiff, 1977; Dobson, et al., 1978; Tischer & Phillips, 1978; Lyon,

1984, Pendyala, 1993).

-29 -



In the rest of this section, the analysis of the previous section is extended by introducing the
attitude factors into the model as explanatory variables. The intent here is not to identify causal
relationships that may exist between attitudes and behavior. Rather, the purpose is to assess the
relative intensity of the relationship between attitudes and travel behavior. If attitudes dominate
neighborhood characteristics in explaining travel behavior, then it would lend support to the notion
that land use policy would not alter travel demand unless it can change residents’ attitudes. If, on the
other hand, neighborhood characteristics are associated with travel beyond the association between
attitudes and travel, then it could be interpreted as evidence that travel demand can be modified by
changing land use characteristics. In either case, if attitude factors are significantly associated with
travel, then further analysis is warranted into causal relationships that involve attitudes.

The eight attitude factor scores are introduced into the best models for the six mobility
measures. The contributions of the attitude factors to the models’ goodness-of-fit are summarized in
Table 10. The coefficient estimates of the attitude factors are summarized in Figure 2.' The best
model re-estimated for the subsample of the attitude analysis and the model with the attitude factors
are summarized in Table 11 for the fraction of auto trips, the mobility measure for which the attitude
factors are most significant.

A quick inspection of Table 10 indicates that these attitude factors are strongly associated with
the mobility measures. They are highly significant as a group as the F-statistics indicate, and they
substantially improve the "best" models’ R’ (the R? values of the base models of Table 6 and those
of the best models of Table 7 are repeated in Table 10 for comparison purposes). Although the
neighborhood descriptors introduced into the best models do improve the models’ fit, the
contributions of the attitude factors are in general greater than those of the neighborhood descriptors

in the best model, Note that the improvements made by the attitude factors are in addition to those

"Models are estimated with approximately 640 respondents for whom complete factor scores are available. No
elaborate techniques are employed in this study to account for the missing data problem.
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made by the neighborhood descriptors. It is evident that individuals’ attitudes are tightly linked to

their travel behavior as represented by the mobility measures of this study.

Table 10

Contributions of Attitude Factors to the Goodness-of-Fit of
the "Best" Models of Mobility Measures

Number of Fraction of
o | | e | e | Tt iy
Trips Trips
Base Models of Table 6 R? 1471 -1184 0256 0865 1319 0475
k 10 10 10 10 10 10
Best Models of Table 7 R? 1622 1386 0306 .1429 1415 0664
k 9 10 k| 6 10 6 II
Best Models Re-estimated with ~ R? 1433 .1503 .0340 .1350 .1287 0656 “
Attitude Data k 9 10 3 6 10 6
Best Models with Attitude R? 1718 2110 .0946 2125 1916 .1308
Factors k 17 18 11 14 18 14
F of Attitude Factors 2713 6.10 537 .18 6.17 6.00
d.f. ] 8,636 8, 635 8, 642 8, 639 8,635 | 8,639
ngmﬁcancc (*=5%,* = 1%) - . > > . o

k = number of slope coefficients in the model.
The base models of Table 6 and the best models of Table 7 are not nested.

The coefficient estimates of these attitude factors summarized in Figure 2 indicate that

attitudes and behavior in fact form coherent relationships. For example, in the model for number of

transit trips the coefficient of the pro-transit factor is positive and significant (o« = 1%) while that of

the automotive mobility factor is negative and significant (@ = 1%). The pro-environment factor and

pro-transit factor both have positive and significant (@ = 1%) coefficients and that of automotive

mobility is again negative and significant (@ = 1 %) in the model for number of non-motorized trips.

Similar consistent results can be found for the models of fraction of auto trips, fraction of transit

trips, and fraction of non-motorized trips. In the last model, the urban villager factor and the pro-

environment factor both have significant (at o = 5%) positive coefficients. The results indicate that

making walking and cycling trips is strongly and consistently associated with the attitudes one has
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toward the environment, public transit, and the door-to-door mobility provided by the automobile.
Quite interestingly the pro-environment factor is not associated with transit use,
Table 11

Relative Effects of Socio-Economic Factors, Neighborhood Descriptors, and Attitude Factors in
the Model for Fraction of Auto Trips

Best h:;)del of Ncighi;)rhood Socio—E?,r:onomic All l:x;ctors
Table 7 Descriptors Factors

(re-catimated) Bxcluded Excluded

Coef. t Coef. t Coef. t Coef, t
Intercept -2.169 -1.005 0.726 -1.611
Cars per Person 0.551] 3.15| 0453; 2.64 0.387; 2.26
Driver's License 22751 6.13| 2.004: 5.45 i 2.0051 5.54
High Bducation Dummy 0.118{ 077} 0.156; 1.02 0.138; 091
Parking Spaces Available 0.104; 3.52 0.111; 3.70| ©0.098; 3.33
Distance to Nearest Bus Stop 1.137; 331 0823 239| 0.765: 2.28
Distance to Nearest Park 0.259: 2.61 0.193 1.94] 0.224: 231
Factor 1: Pro-Environment 0.217% 3.01)] -0.166 -2.26] -0.148 -2.05
Factor 2: Pro-Transit 020! -332] 0235} -3.34| -0.222; -3.25
Pactor 3: Suburbanite 0.157: 222} 0.062 85] 0075¢ 1.04
Factor 4: Automotive Mobility 0472 6.53f 0.519: 7.14| 0.445: 6.23
Factor 5: Time Pressure -0.146% -2.07| ©0.115 -1.62| -0.138; -1.98
Factor 6: Urban Villager 0.145% -1.98| -0.163; -2.18| -0.120; -1.65
Factor 7: TCM 0.008; -0.11] 0.021 0.29| 0.027; 038
Factor 8: Workaholic 0.130 1.79] 0.112 1.52| 0.120: 1.67
R 0.1350 0.1818 0.1612 0.2125
Standard Brror of Estimation 1.829 1.785 1.808 1.756
F 16.83 12.97 11.22 12.32
D.F. 6, 647 11, 642 11, 642 14, 639
x < 0.00005 < 0.00005 < 0.00005 < 0.00005
F of the Excluded Group 7.87 8.37 13.88 -
D.F. 8, 639 3, 639 3, 639 -
Significance (* = 5%, ** = 1%) b hid = -

The relative effects of the base demographic and socio-economic factors, neighborhood descriptors,
and attitude factors are examined using the model for fraction of auto trips for which the attitude
factors as a group are most significant. The purpose of this analysis is to show that the neighborhood
descriptors do have their own contributions to the model’s explanatory power. Yet, their relative

effects may be limited.
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Figure 2
Coeflficients of Attitude Factors
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The F-statistics obtained by dropping one variable group at a time from the model with all factors
(the last columns) indicate that the socio-economic attributes, the neighborhood descriptors, and the
attitude factors are each significant as a group. The explanatory power of the neighborhood descriptors,
however, is relatively small. Comparing Model 1 and Model 2 indicates that the neighborhood
descriptors account for a much smaller portion of the total variation than do the attitude factors.
Comparing Model 2 and Model 3 indicates that the socio-economic variables of the best model account
for a larger fraction of variation than do the neighborhood descriptors. Neighborhood descriptors do have
their own association with the mobility measure, but the strength of the association is weak relative to
that of socio-economic attributes or attitude factors.

The analyses here have made it evident that attitude factors are strongly associated with the travel
-dernand measures used in this study. They contribute significantly to the models’ explanatory power in
addition to the demographic, socio-economic and neighborhood characteristics variables that are in the
best models of Table 7. In particular, the number of trips by travel mode and modal split are both
strongiy associated with factors that represent individuals’ attitudes toward the environment, public transit,
automotive mobility, urban forms, and time.

Land use characteristics as represented by the neighborhood descriptors are associated with
mobility and offer some explanation of the variation in the mobility measures in addition to that offered
by the attitude factors. Their associations with the mobility measures, however, tend to be weaker
compared with the associations shown by the attitude factors. One may conclude that attitudes are at least

more strongly, and perhaps more directly, associated with travel than are land use characteristics.

6. Summary and Conclusions
This study examined the effects of land use and attitudinal characteristics on travel behavior for five
diverse San Francisco Bay Area neighborhoods. The data collected for this project form a rich basis from

which these types of effects can be explored. A number of items on the surveys used, not discussed here,
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relate to lifestyle and activity choices that are likely to be associated with travel behavior and possibly
residential location. Other items relate to reasons for using or not using modes other than driving alone
to commute to work, reasons for choosing the current residential location, and type of location
preference. The travel diary database, which in this study was analyzed with respect to numbers of trips
and distributions of trips across modes, can be further analyzed with respect to vehicle-miles traveled,
and distribution of trips across purpose, time of day, and geographical location. This paper has reported
the resuits of initial analyses of this rich data base. They can be summarized as follows.

First, socio-economic and neighborhood characteristics were regressed against number and
proportion of trips by various modes. The best models for each measure of travel behavior confirmed
earlier studies’ findings that neighborhood characteristics are statistically associated with amounts of travel
and mode split, and add significant explanatory power when socio-economic differences are controlled

for:

e Parking availability was negatively associated with the total number of person trips.

» Having a backyard and the distances to the nearest rail station and park were negatively
correlated with both the number and fraction of transit trips.

® Access to BART and having sidewalks were positively associated with the number of
non-motorized trips.

* High density was positively, and distances to the nearest bus stop and park were negatively,
correlated with the fraction of non-motorized trips.

» Parking availability and the distances to the nearest bus stop and park were positively
associated with the fraction of auto trips.

In two of the six best models, those for number of person trips and number of non-motorized trips, a
dummy variable for the North San Francisco neighborhood was significant and positive, indicating the
unique nature of this area. For the most part, these relationships are consistent with prior hypotheses.
Second, 39 attitude statements relating to urban life were factor analyzed into eight factors:
pro-environment, pro-transit, suburbanite, automotive mobility, time pressure, urban villager, TCM, and

workaholic. Scores on these factors were introduced into the six best models discussed above. The
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relative contributions of the socio-economic, neighborhood, and attitudinal blocks of variables were
assessed. While each block of variables offers some significant explanatory power to the models, the
power of the attitudinal variables was the strongest, i.e. they explained the highest proportion of the
variation in the data.

It may be concluded that attitudes are certainly more strongly, and perhaps more directly,
associated with travel than are land use characteristics. This suggests that land use policies promoting
higher densities and mixtures may not alter travel demand materially unless residents’ attitudes are also
changed. It will be important in the future, then, to determine:

¢ how these attitudes are formed,

e how they interact with travel experience,

e how they are related to the choice of residential and job location, housing unit, and vehicle
ownership,

e how the observed associations between attitudes and neighborhood characteristics are formed,
and

e how attitudes can be affected by land use policy.
The questions raised above are not all new. Yet the analytical results of this study point to the urgent
need to revisit these issues for a more thorough understanding of the relationship between land use and
travel. Such an understanding is central to the formation of effective land use policy directed toward the

improvement of the environment and mobility.
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MOBILITY AND LIVABLE COMMUNITIES STUDY

INSTITUTE OF TRANSPORTATION STUDIES

UNIVERSITY OF CALIFORNIA, DAVIS, CA 95616

Phase 1
Background Questionnaire

1. Your first name:

Areyou 0O Female 0 Male ?
How old are you? years old

Do you have a driver's license? 0O No QO Yes

o ~ 0D

Are you employed?

Q No —>» Go to Question 11 on Next Page
Q Yes

» Work Location ,
(Nearest intersection or street address) fcity)

* One-way home to work distance: miles (enter "0" if you work at home)
6. Doyouwork QO Fulltime O Parttime ?
7. How would you describe your job?

0O Administrative Support/Clerical QO Farming/Forestry/Fishing

QO Professional/Technical Q Services/Maintenance/Repair
Q Managerial Q Self-employed

Q Sales Q Production/Construction/Craft
Q Other (specify)

8. What is your primary means of travel to work?

Q Drive alone QO Bicycle

Q Car/van pool Q Walk

Q Public transportation 0 Work at home
Q Other (specify)




MOBILITY AND LIVABLE COMMUNITIES STUDY
INSTITUTE OF TRANSPORTATION STUDIES
UNIVERSITY OF CALIFORNIA, DAVIS, CA 85616

9. How frequently do you share a ride 1o work? (Include informal ride-sharing with
other employed family members or friends as well as formal car/van pools, but not
public transportation)

Q Never
QO Less than once a month
Q 1-3 times a month

0 Once a week
0 More than once a week

10. How frequently do you ride public transportation (bus, train, etc.) to work?

O Never

O Less than once a month
O 1-3 times a month

0 Once a week

0O More than once a week

11. Do you go to school?

O No —» Go to Question 16 on Next Page
Q Yes

« School Location ,
(Nearest intersection or street address) {city)

+ One-way home to schocl distance: miles
12. Do you go to school QO Full time Q Part time ?

13. What is your primary means of travel to school?

Q Drive alone

QO Car/van pool

Q Public transportation

Q Bicycle

Q School Bus

Q Walk

Q Other (specity)

A-3
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14.

15.

16.

17.

How frequently do you share a ride to school? {Include informal ride-sharing with
other family members or friends as well as formal car/van pools, but not school
bus)

Q Never .

0O Less than once a month
0 1-3 times a month

0 Once a week

O More than once a week

How frequently do you ride public transportation (for example, bus or train) to
school? (Do not include school bus)

O Never

O Less than once a month

0 1-3 times a month

0 Once a week

Q More than once a week

What is your educational background?

Q Some grade school or high school

O High school diploma

QO Some college or technical school

Q Four-year college or technical school degree
0O Some graduate school

Q Completed graduate degree(s)

In case we have questions on your responses, may we contact you by phone?

a No Q Yes, Daytime phone number

We would value any comments you may have regarding the subject of
this study. Please feel free to write them on the back of this page. Thank
you for mailing back your completed travel diary together with this
questionnaire.
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MOBILITY AND LIVABLE COMMUNITIES STUDY
INSTITUTE OF TRANSPORTATION STUDIES
UNIVERSITY OF CALIFORNIA, DAVIS, CA 95616

HOW TO FILL OUT YOUR TRAVEL DIARY

" WHC SHOULD FILL QUT THE DIARY? All members of your household who are age 16 or
older are requested to fill out the blue background questionnaire and the travel diary. If there are not
enough background questionnaires or {ravel diaries, please call the (TS office at 752-1914 and request
additional copies. '

FIRST, THEj COVER AND YELLOW PAGE. Please write in yoﬁr first name on the diary cover. Then
list the vehicles you drive on the first page (the yellow page). )

THEN THE DIARY, ONE PAGE PER TRIP. Please record in your travel diary all trips you make in
the three day period, June 3, 4, and 5. A trip Is a one-way movement from one place to
another, whatever the purpose or means of travel might be. For example, a commute from
home fo work is a trip. A short walk to a store or a bike ride 1o a friend's house is also a trip.

However you need not record movements made within the same premises (a building, a shopping center, or
a college campus). For example, you would not record the trips to all the stores you visited within the same
- shopping mall-only record the trips to the malf and from the mall.

HOW TO COUNT TRIPS? Each stop means an end of a trip and a beginning of a new frip. Use one trave!
- diary page for each trip, and fill in all the information about the trip. When a new trip starts, begin a new diary
- page. For example, suppose you drove to work in the moming; walked to a nearby restaurant during the
lunch break; walked back 1o the workplace; left work and stopped at a grocery store on the way; then
retumed home. There are altogether 5 trips: T o

- 1. Trip from home to work (Work)
- 2. Fromwork to restaurant (Eat Meal)
3. From restaurant to work (Work)
. 4. Fromwork to grocery store (Shopping) <
-5._From grocery store to home-(Return Home)

' _TRIP PURPOSE CATEGORIES. What you see in the parentheses above are trip purposes for each
_rip. A summary description of trip purpose categories is shown on the back of this leaflet and also on the
© " back of eyeryﬁiary page. Please mark the trip purpose category that best describes the purpose of each trip.

e you just go for a walk or a blke ride in the evening, the purpose of the trip is "Social/Recreation”,
and you would record the origin and deslination as "Home" (see inside page of this leaflet).

@ If you drive a personal vehicle to make a trip, indicate which vehicle you drove using the numbering
you gave on the yellow page.

® !f you use up ail dlary pages, please stop recording and mail back the diary along with the other-
matenal.

® |f you do not travel at all during thls three-day perfod (for example, due to vacation or iliness),
then please check the box on the cover of your travel diary and mail it back along with the other material.

YOUR RIARY RAYS ARE JUNE 8, 4, AND &.

You can find item-by-item instructions for the travel diary on the following pages.
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ITEM-BY-ITEM INSTRUCTIONS FOR TRAVEL DIARY

Detalled instructlons for each It

A

Al the top of the travel diary page, enter the
date (monttvday/year).

Then indicate whether you traveled on that
particular day at all. 1t not, then start the next
day on a new page. You need to do this
only when a hew day begins.

Please fill in the exact time at which the trip
started. ‘

Check the box corresponding to the place
where your trip began. f you check
"OTHER", then give Ilis locatlon.

Please fill in the exact time at which the trip
ended.

Check the box corresponding to the place
where your trip ended. {{ you check
OTHER, then give its location. Note that

_the end place of one trip Is the start

place of the next trip.

The purpose of the trip is defined by the
maln activity at the place where your trip
ends. Check the appropriate box for the rip
purpose. Explanations of trip purposes are
provided on the back of each diary page.

Check the box corresponding 10 the means
of travel you used for the trip. If you drove a
vehicle, then write in the number for the
vehicle as shown irt the list you made on the
yellow page of the diary. Note that
bleycle and walk trips should also
be reported. ‘

1t you used a personal vehicle or carpooled,
write down the total number of persons in
the vehicte including yourselt.

If you parked a vehicie, specity the type of
parking location. Otherwise check "NOT
APPLICABLE".

If you used a personal vehicle or car/van
pool, indicate the cost of parking. If you
used public transporiation or taxi, write
down the fare. Otherwise check "NOT
APPLICABLE".

A9

L

M

em In the diary page are glven below.

Enter any amount you paid as toli(s) in the
specitied trip.

Finally, provide the approximate total
length of the trlp in mlles and the
distance covered on any freeway. (if
the trip did not involve any {reeway use,
erter "0* for freeway miles).

Enter Today's Dats: /

month
Did you make trips loday?
QNo = Begin tomorrow's trips on the naxt page
QO Yes - Continue below

.
day  yew

Trip Bagan DD DD Qam Qpm

At DHome OWark Q School QOther

{Address or cro$s stwers) — (aty}
Trip Ended ___lD: DD Qam QOpm
At OHome QWark Q School Q Cther
[Address o oross skeets] fo]
Purposs of Trip ’
O Transfer to Different O Drop oft/pick up
Means of Travel Passengers
Q Retum Home Q Personal Business
‘QWork 0 Social/Recreation
QO Work Related Q Ea Meal
Q School Q Medical/Dental
0 Shepping Q Cther, :
{specity)
Means of Travel
Q Drove Vehicle #____ Q Ught Rail
O Rode in cartruckivan | Q Amtrak
Q Carpool/Vanpoal Q Bus
O Motorcyde/Moped Q School Bus
Q Bicycle Q Walk
Q Cther Q Taxi
(specity]
Number of Persons in Vehicle
{indude yourself}
Location of Parking
Q On-shte lovgarage Q On-strest
Q Off-site lot/garage 0 Not applicable
Parking or Transit Cost’
QFree TPad$ 3 Not applicabla
Toll Paid for this Trip
QPaid $ - O Not applicable

Approximate Total Length of Trip:

miles

Distance on Freswsy: miles




MOBILITY AND LIVABLE COMMUNITIES STUDY
INSTITUTE OF TRANSPORTATION STUDIES
UNIVERSITY OF CALIFORNIA, DAVIS, CA 95616

Example of Completed Travel Dlary
On May 28, at 7:00 am, Mary drives in vehicle #1 to the park-and-ride lot 10 catch her vanpool to work. This
drive is 2 miles, and invoives no freeway. Mary amives at 7:10 am. She waits for 5 minutes and then rides

in the vanpool to work. This ride is 20 miles, of which 15 miles are on the freeway. The van is parked in the
lot at her place of work. There is no charge for parking. She arrives at work at 7:45 am.

Vehicle #1 2 miles

Vanpool 20 miles
7:00am  7:10 am 7:15am 7:45 am
HOME VANPOOL PARK- WORK
AND-RIDE LOT

This journey to work is made up of TWO trips and should be recorded on TWO separale diary pages as
shown below: Lo S ‘

Enter Today’s Dale: ag l___iz_
oo - month Y your

Pid you meke trips today?
'O No - Begin tomermow's trips on the next pags

X{Yes 3 Conlinue below

‘Trlp Began [_”Z] @E Aam Opm

At MHome OWork DSchool [ Other

(Address or cross streets}

fotv

" Trip Ended Dlﬂm@ Xam apm

At OHome OWork 0O Schqol X Other

-

{Address or oross stieats)

ac .
fety)

Purpose of Trip

JXTransfer to Ditferent
Means of Trave!

. O Retum Home

O Drop ofipick up
passengers
0 Personal Business

Number of Persons In Vehicle 1 .

inckxdg yoursel)

Location of Parking
KOn—sﬁe loVgarage
Q Off-site kt/garage

O On-street
O Not applicable

Parking or Transit Cost

ree O Paid §.

0 Net applicable

Toll Paid for this Trip

QPaid §

O Net applicable

Approximeate Total Length of Trlp: 2  mies

Distance on Freeway:

miles

J. f

Enter Today's Date:

month day yor

Did you mske trips today?
O No 2 Begin tomorrow’s trips on the next page

0 Yes - Continue below

Trip Began UL'Z_] IJ__]EEI Xam Qpm

(Addrass or cross streets,

* At OQHeme UWOE Q School  RPOther
- wa 5 A :IE
L (Addmssorcmssstrests) (e |
Trip Ended Dm' @ Xam Opm

Al QHome xw«k 0 School [QOther

| {Address or cross sveers)

fotv)

Purpose of Trip

"0 Transfer to Different
_Means ol Travel

0 Return Home :

Q Drop off/pick up
passengers -

. O Personal Business

awork Q SocialRecreation M Work . 0O SocialRecreation
" O Work Related 0O Eat Meal 0 Werk Related 0 Eat Meal
Q School 0O MedicaVDental .0 School O MedicalDental
Q Shopping 0 Other. ‘o Shopping QCher___
—{specify) — d
Means of Travel Means of Travel
X‘Drove Vehicle #_i__ 0 Light Rail O Drove Vehicle # O Light Rail
0 Rode in cariruciv/van QO Amtrak Q Rode in carlruckfivan Q Amtrak
"o Carpo:::ll\{anpool O Bus " X CarpoolVanpool 0O Bus
O MotorcydeMoped O Schoot Bus Q Motorcyde/Moped 0 Scheol Bus
O Bicyde 0 Walk 0O Bicyde O Walk
C Other O Taxi Q Cther 0 Taxi
[spesity)

{specity)
Number of Parsons in Vahlcle 8
finciude yoursel) -

Location of Parking
xOnf.dle loV/garage
Q Ofi-site bol/garage

Q On-street
O Not applicable

Parking or Transit Cost

NFeee

QPaid $

O Nol appiicable

Toll Paid for this Trip

0 Paid $

T No! applicable

Approximate Total Length of Trip: 20 miles

Distance on Freeway:

[S- miles

THANK YOU! PLEASE MAIL BACK YOUR DIARY AND THE BLUE BACKGROUND
QUESTIONNAIRE IN THE BUSINESS REPLY ENVELOPE (ALONG WITH THOSE FROM

OTHER MEMBERS OF YOUR HOUSEHOLD, IF YOU HAVE OTHER HOUSEHOLD
MEMBERS PARTICIPATING IN THE SURVEY) .
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DESCRIPTION OF TRIP PURPOSES

TRANSFER TO Trips made to change your means of travel on your way to a
DIFFERENT MEANS | final destination (for example, driving to a park-and-ride lot to
OF TRAVEL join a vanpool).
RETURN HOME A trip ending at home. Not necéssarily the last trip of the day.
WORK All trips made to your usual work place.
WORK RELATED Trips made to carry out work business at locations other
‘ ' ' than the main work place (for example, attending business
meetings, calling on customers).
- SCHOOL Trips made to attend classes.
SHOPPING Trips for shopping or browsing.
DROP OFF/PICK UP | If the main reason ifo'r your trip is to drop off or pick up
PASSENGERS someorne, then it falls i_n this category..
- PERSONAL These include tn'pé méde to carry out perso'nal business
" BUSINESS such as going to the bank, post office, or the mechanic.
SOCIAL/ For example, a social visit to a friend or relative, a trip to
RECREATION participate in or watch a ball game, a trip to the movies
or theater, and so on.
EAT MEAL Trips made to a restaurant or fast food place to dine or
carry-out.
MEDICAL/DENTAL A trip to a doctor, dentist, and medical or dental clinic.
OTHER If you feel that the trip does not fall into any one of the above

categories, check this box and try to specify the kind of trip.

A1
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UCD USE ONLY

PHASE 2

Household Questionnaire

Please enter your first name here:

_ PART A
TRANSPORTATION FACILITIES IN YOUR NEIGHBORHOOD

In this part the questions concern transportation facilities and related issues in your
neighborhood. '

1. Are streets in your neighborhood pleasant for walking or jogging? O Yes QO No

2. Are there sidewalks in your neighborhood? O Yes QO No
3. Are there easily accessible bike paths in. your neighborhood? Q Yes 0O No
4. Is public transit (such as bus or light rail) easily accessible? Q Yes QO No
5. Is there enough parking space near your residence? Q Yes 0O No

6. Do you or your household members regularly park your vehicle
on the street? Q Yes Q No

7. How many parking spaces are available exclusively for
your household use? Include your garage and driveway.

8. Does your household pay separately for a parking space(s) at (or near) your

residence? Q Yes O No
How much per month? for space(s)

A-12
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9. Approximately how much does your household pay each month for?

a. Gasoline and other vehicle fuel

b. Public transportation

¢. Parking at work
d. Tolls

PART B
YOUR HOME AND NEIGHBORHOOD

In this section the importance of the reasons for choice of residence is emphasized.
Please think of the time you chose to live in your current residence.

1. What are the reasons that you chose the neighborhood you live in now? (Mark as
many as apply.)

Oa Quiet neighborhood Qb Lively neighborhood

Qc Safety and security Q4 Good school

Qe Close to work Ot Close to the freeway

Qg Close to transit On Close to shops and services

Qi Nicely landscaped area Qj Spacious residential neighborhood
Ok Housing cost Q1 Liked the style of housing units

Om Other (Please specify.)

2. Of the reasons you marked above, please indicate up to the three most important
reasons: (by letter) '

Most important
Second most important

Third most important

3. Where did you live before you moved into your current residence?

City State/Country

For how long?

A3



MOBILITY AND LIVABLE COMMUNITIES STUDY
INSTITUTE OF TRANSPORTATION STUDIES
UNIVERSITY OF CALIFORNIA, DAVIS, CA 95616

4. How would you describe the place you lived before you moved to your current
residence?

Q1 Alarge city U2 A suburb of a large city
Q3 A medium sized city or its suburbs Q4 A small city
Qs A town or village Qs The countryside

S. Approximately how far (in miles) is your home from the nearest?

a. Grocery store

b. Gas station

c. Park or playground

6. Do you plan to move within the next 12 months?
Q Yes Q No—>» Please go to Question 8 below.

Y

7. What is the major reason for your plan?

Oz - Job related - .- | - Qb  Finishing school
Uc More residential space needed Ud Too much space
Qe Cost of housing Qt Health/retirement
Qg Children left home Unr Married/divorced

Oi Dissatisfaction with the neighborhood
Qj Other (Please specify.)

8. Given your current neighborhood situation, which of the following reasons may make
you consider moving to a different area? (Mark as many as apply.)

Qa Crime Ob  Traffic

Qc Noise ' Qd Parking

Qe Distance to shops and services Q1 Distance to work
Qg Neighbor(s) Uh  Cost of housing

Qi  Other reasons (Please specify.)
Qj No reason to move at this time
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g. In what type of area would you preter to live?

(MR
K]
Qs
a7

10. How many square feet are there in your current residence?

11. How many bedrooms are there in your current residence?

The same type of area Q2 A large city
A suburb near a large city D4 A medium sized city or its suburbs
A small city Qs A town or village

The countryside

12. Which of the following do you have in your current residence? {Please mark as
many as apply.)

[my
Q2
Qs
04
Qs

Separate living and family room
Dining room

Private office area

Private backyard

Basement

13. Do you own your home?
Q Yes Q NO‘+ Please go to Question 15 below

y

14. What is the approximate value of your home? (Please check the appropriate box.)

Oa
Q¢
Qe
Ug

Under $50,000 Qb $50,001 to $80,000
$80,001 to $120,000 " Qd $120,001 to $180,000
$180,001 to $250,000 Q¢ $250,001 to $350,000
$350,001 to $500,000 Qn More than $500,000

Please go to PART C, next page.

15. If you are renting your residence, what is the rent of the unit per month ? (Please

check the appropriate box.)

Qa
Qc¢

Qe

Under $350 Ob $351 to $500
$501 to $700 Qd $701 to $1,000
$1,001 to $1,400 Qi More than $1,400
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16. Does the rent include the following? (Mark as many as apply.)

Oa Lawn service Ob A swimming pool
Qc A club house Q¢ Agym
Qe Other (Please specify.):

PART C
ABOUT YOUR HOUSEHOLD

In this part we are asking very general questions, some of them about your household
interests. The reason we ask these questions is the fact that in many previous studies,
travel and transportation habits of the people have been connected to their other
interests. We continue the effort to understand the connection between the two.
However, we cannot do this without asking some personal questions. We assure all
participants of their privacy and confidentiality of the information they provide.

If you are interested in the findings, preliminary results of the study will be
available in the ITS office in December 1992. You may contact the office by calling
(916) 752-1914, '

1. Please check the items you have at your residence.

Qa Microwave oven Ot Dishwasher. Qc Washer & dryer

Qd VCR Qe CD player Qt Answering machine
Qg Camcorder On Cable TV Qi Big screen TV

Q) Personal computer Ok Fax machine Q1 Swimming pool

Um Fitness equipment 0On Boat Uo RV

Qp Spa ‘Qq Chest or stand-alone freezer

2. What best describes the way you usually spend your weekends? (Please mark as
marny as apply.)

QOa Yard work Ob Cook Qc Stay home and relax
QOd Do chores Qe Visit friends Q1 Entertain people

Qg Read Onr Hobbies Qi Go shopping

Qj Exercise Ok Work mj Religious activities

Om Volunteer activities Qn  Study Qo Take short vacation trips
Qp Outdoor/sports Qq Cultural activities Q¢  Dining out/movies

Qs Other (Please specify.)
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3. In the last 12 months how many holiday trips did you take?

4. How many of your holiday trips where one week or longer?

5. To what newspaper(s) does your household subscribe? (Please list all.)

6. To what newsweekly(ies) does your household regularly subscribe? (Please list all.)

7. Is there a recycling program in your neighborhood? Q Yes
8. Do you participate in any recycling program? Q Yes
9. Do you hire somebody to do yard work? Q Yes
10. Do you hire somebody to clean the house? Q Yes

O No

] No-

11. To confirm the information in the earlier phase of survey, please fill in the blanks

below:

a. Including yourself, how rﬁany people are in your household? ‘

b. Including yourself, how many are 16 years or clder?

How many have a driver's license?

a o

How many people in your household are employed?
e. How many usable bicycles does your household have?

f. How many usable mopeds does your household have?

AT
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12. Please indicate the normally operational vehicles available to your household.

Vehicle A:
Make: Model: Year:;
Acquired: Q1 Used Q2 New in 19
Fueltype: 01 Gasoline Q2 Diesel Qa2 Other
(specily)
Ownership: 01 Own Q2 Lease Qs Company car
Q4 Other (Please specify.)
Vehicle B:
Make: Model: Year:
Acquired: Q1 Used 0z New in 19 4
Fueltype: Q1 Gasoline Q2 Diesel Q3 Other
(specify)
Ownership: Q1 Own Q2 Lease Qs Company car
Q4 Other (Please specify.)
Vehicle C:
Make: Model: Year:
Acquired: 01 Used Q2 New in 19
Fueltype: Q1 Gasoline 02 Diesel Q3 Other
' (specify)
Ownership: 01 Own Q2 Lease O3 Company car
Q4 Other (Please specify.)

Vehicle D: .
Make: Model: Year:
Acquired: Q1 Used 2 New in 19
Fueltype: Q1 Gasoline Q2 Diesel Q3 Other

(specity}
Ownership: Q1 Own Q2 Lease Qs Company car
Qa4 Other (Please specity.)
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13. Please indicate the age, gender, and employment status of the members of your
household who did not fill out the travel diary in phase one of this survey (Please
include children under 16 years old): '

Person #1
Age: Gender: Q1 Female Q2 Male
Employment status:
01 Employed full time Q2 Employed part time QO3 Student
Q4 Homemaker Qs Retired Qs Not applicable
{Person  #2
Age: Gender: Q1 Female Q2 Male
Employment status:
Q1 Employed full time Q2 Employed part time Q3 Student
Q4 Homemaker Qs Retired Qs Not applicable
Person #3
Age: Gender: Q1 Female Q2 Male
Employment status:
Q1 Employed full time Q2 Employed part time Qs Student
Q4 Homemaker Os Retired Qs Not applicable
Person #4 7
Age: Gender: Q1 Female Q2 Male
Employment status: _
Q1 Employed full time Q2 Employed part time O3 Student
04 Homemaker Qs Retired Qs Not applicable
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PHASE 3
TRANSPORTATION AND URBAN LIFE

Please enter your first name here:

- Your neighborhood is important to you in your everyday routine. And you are an integral part of that
+ neighborhood community. In Phase 3 we ask you some questions about your neighborhood, what
you do there, and how you feel about current issues. Your opinions are extremely valuable. Please
answer each question in a way that accurately represents your opinions. Again, thank you for your
help. L L

PARTA
NEIGHBORHOOD INFORMATION

" In this part of the questionnaire we are concemed #Qithioﬁr"bpiﬁion'é and knowledge about your
neighborhood_, the places you visit and how you getthere. . i+ - - - )

1. Asa pléce to vae_, my héig'hborﬁ'ééq has;ustabout everythmg I wahtt C0, Ygé l:.l2 No

t 'even if. you.don‘t use it.

e

PIeaée answer quésﬁohs 2 'thfdﬁgh a aboutpubllc tra sx

2. How far away, to the neéarest fenth of a mile, is the bus stop:: 7 el L
~ Nearest your home? o St O, Don't know
A (mies) T Tl T
“Nearest your work/school? ) : O, Don't know

(mie;_)
3. How far away is the Amtrak or CalTrain station: _
O, Don't know

Nearest your home?
{miles)

Nearest your work/school? O, Don't know
(mies) :

4, How would you (do you usually) get to the public transit stop/station (check up to two)?
O, walk O, Bicycle (J, Drive alone [0, Drive or ride with others

(Js Other (please specify):

PLEASE CONTINUE ON THE NEXT PAGE.
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The following questions ask about the types of fransportation you use to travel to the places you
routinely visit.
5. How often during the past two weeks did you go to a grocery store?

O, None [O,1-2 0O, 3-5 [, 6-10 [0 More often

6. List up to five grocery stores where you shop (please list the most frequently visited one
first).

(1, Check her_e if you do not go gro_ce_ry shopping.

o Namc of Store ©" Street Store isOn " " How you usually get there
C - G ' {walk. drive, bus, etc.}

7.  Ust up to ﬁve stores where you go clothes shopplng most often (p/ease Ilst rhe mo s
;frequently ws:ted one first). ' :

-D‘ Check here if you do not go cloihc_c shoppmg e

Name of Store -+ .Street Store is On - How you usUa'ity" gé"t' iher_e
o o ' {walk, drive, bus, etc.). "

PLEASE CONTINUE ON THE NEXT PAGE.
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8. How often during the past two weeks did you go to a shopping mall {3 shopping mall
includes a collection of stores in one location that is known as & malll?

0O, None [, 1 0, 2 0,3-4 s More often

9. List up to three major shopping malis you often visit.
0, Check here if you do not visit a mall.

Name of Mall Street Mall is On How you usually get there
: : : {walk, drive, bus, etc.)
a.
b.
c.

10.  How often during the pasi month did you shop ata discount, membership store or factory
outlet store - (such as Home Base, Office Club, Home Depot, Price Club, etc)?

O, Nore [, 1" T Dy D4 3-4 _-‘DS"AMc‘)re'often

11.  List up to three membership ‘stores or discéuni :'sic-g}és;ﬁrhere you often shop.
[, Check here if you do not visit a membership or discount store.

Name of Store - _Stréet Stbré.is On H_ow you uéua.liy get there
S o {walk, drive, bus, etc.) -

12, How often during the past two weeks did you buy vehicle fuel {gasoline, diesel, liquid propane
gas, or other fuell? '

0, None [, 1 0, 2 0,3-4 O35 More often

PLEASE CONTINUE ON THE NEXT PAGE.
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13. Below is a list of familiar activities in which you may participate. As with the questions above,
we are interested in how you get to the places you go (please check as many as apply).

Codes for columns below:

Seldom = Seldom or never attend/visit
Bike = Bicycle or other non-motorized means
Transit = Bus or other public transportation
Rideshare = Drive or ride with at least one other person
including family members
Walk = Walk
Taxi . .= Tax . o , : o
Drive = Drive Alone h

Walk  Taxi

Meduzl/dental appomtment

Banking and other persona! busmess

Rellglous meetmg (Church Synagogue,
Mosque, Temple, etc) ’

n. Mowes

PLEASE CONTINU 4E NEXT PAGE.
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PART B
TRANSPORTATION AND URBAN LIFE

In Part B we ask what you think about urban travel. Your answers will improve policy makers’

understanding of people’s feelings, opinions and travel pattems. This will help them make informed
decisions. ‘ :

There are no fight or wrong answers to the following questions. Please select the responses that best
reflect your opinions or feelings. It's your opinions that are important hére.

1. Do you work outside the 'hqme? o ,
: DO, Yes.. . - ' DZNP;
© GotoQ.2. .7 - 1Go to Q. 11
_ e s - - .+ Next page
2. Do you ever walk or bi‘c)}élé:tb';iy'brk? . - T
‘ S o Yes o 0, No
AR AR | :
-GotoQ. 3 . Goto Q.6
LR * - 'Next page

8. During the last month, how often did you walk or bidyg_le_ to work?

O, Several times a week SIE R
CJ, Once or twice aweek T .
[, Several times a month T i -

4. Com;;an’ng last month to the b;éceaingi ’.‘Januar;r,_ a-'ll__c!'-o:_r'-'Bi'c:-fb'lé‘t_é'ﬁc')_rk:

D{As often? B EL, More often? U, Less often?

5. I walk or bicycle to work bedé se ) rplease' cher':"?c' allthatapply} L

O, I don't have a vehicla .~ S O, ive close to work
L1, For exercise ' 4 0 There’s not enough parking
0O, it saves money - * Og Parking is expensive

03, Other (please specify):

(PLEASE 6o TO auesTIoN 7 ON THE NEXT PAGE.)

PLEASE CONTINU IE NEXT PAGE.
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| never walk or bicycle to work because fplease check ail that apply):

O

1 don't have a bicycle O, 1don't like to walk/bicycle

Physical impairment [J,, [Idon'tlike to be sweaty when | arrive
It's too far [J,, There are no showers

I have too much to camry 13 There are no bike lockers or racks
| don't dress for it 1 My route is through an unsafe area

0,

0,

0, O

O . O

E_‘] " take child(ren) to child care B 8,_., Some drivers are not careful
O, B 0

EI

[:I

Do

N

-

1 do personal errands s | work after dark
| use my car forwork . . « . There are no sidewalks, bike paths,
Wind, weather hllly, heat or cold - . . orbike lanes

~f

Other {please specrfyr

you ever ride pubhc transrt such as a bus or.rall to wori(?
‘ D;:ves“’i[.a L o, No
. .:G{:to—Q.s T GotoQ 10

‘ 1 dont have a vehicle avai . l:l,;' - I have time to read and relax
, - It's as fast as of faster than’ driving'and parking .~ O It's cheaper than driving and
s lt saves wear and tear on my Vehicle’ e parking o - -

"None available * 20 A . Transtt is too crowded
It doesn't stop nea: my home 1 The vehicle is uncomfortable
- There is no stop near my destination « lt's too slow

D
0
0
I have to transfer to get to my destination {J,, 1use my car for work
O
O
O
O

L

There is no comfortable place to wait 13~ | use my car for errands

The stop or station is unsafe . | take child(ren) to child care
None available at the right time * - s | have too much to carry

lt's too expensive It doesn't run on time

~ O

(]
o4
=]

Other (please specify):

-
S

Do you ever use public transit other than for commuting to work?

0O, Yes O, No

PLEASE CONTINUE IE NEXT PAGE.
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Below are general statements about a variety of subjects. Please indicate how much you agree or
disagree with the following statements by checking your response to each. Your opinions are
important even if you feel you' re not very familiar with the topics.

12. PRIVATE AUTOMOBILE

. NEITHER
STRONGLY AGREE NOR STRONGLY
DISAGREE DISAGREE DISAGREE AGREE AGREE

14.° PUBLIC TRANSPORTATION

© k. NETHE
St AGH.EE NOR
 DISAGREE - SAGREE .

ansporiati

"It costs more to use
than rt does to drive

public t'ansportanon
acar. .

NETHER
STRONGLY AGREE NOR STRoReLY
DISAGREE ~ DISAGREE  DISAGREE  AGREE

PLEASE CON™""— ==* “HE NEXT PAGE.
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NETTHER
STRONGLY AGREE NOR STRONGLY
DISAGREE DISAGREE DISAGREE AGREE AGREE

Wheirihin

When thmgs are busy at work, | get more
done by cutting back on letsure nme

e

People and ]ObS are more lmportant than

the en\nronment

“be encouraged

rty resndentlal_development should

avmg shops and services within walkmg

distance of housmg Is important.

18.

Enwronmentai protectlon costs too much

PLEASE CONTINUE ~-" =~ NEXT PAGE.
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PART C
LIFESTYLE

Part C asks general interest questions about the types of things you like to do and how you spend your
leisure time. We once again assure that all responses will be kept strictly anonymous. This information
is useful to indicate the demand for transportatron and other urban faciiities.

1. From the fo!lowmg Irsts check all that you have done within the last 12 months.
A Outdoors/Sports '

Attended a professronal sports event O, - Went horseback riding
"'iWent raﬁzng/canoemg ' [1,," Went hrklng/backpacklng/camplng
Went fishing O,, Went hunting
;_artrcrpated ina sports event - 0O,; Went mountain climbing
‘Went scuba drvmg T O, Went sailing
' :\Went 6n a picnic Ll,s Participated in motorcross
"Used an offroad vehicle - [y Played tennis/golf
> -Went toa shoonng range - 0Oy;  Went bird watching
L g ;Went skung . ’ -
Other {please specn‘y)
I:L Went wrne/beer taeﬂné' g, - Attended an auto show
L, ' - Went to a horse race : --0,  Attended an auto race
- Oy=-Attended the ballet - -+ Oy -Attended a concert/symphony
O, Attended the theater - %0y Attended a parade
Lls . Went to a bar/night club ‘[, - Went to a state or county fair
O -VWent to a casrno L O, Went to a tradeshow/exhibit
O, .Other (p/ease specn‘y}
C. Travel _
L], Visited a National Park or Historic Ste . [J, Visited another state
El Took a cruise Lle  Traveled to ancther country
El3 Visited a beach O, Visited a wildlife refuge
O, Visited a wild animal park [, Visited an aquarium
0J; Visited 2 State Park or Historic Site 0, Visited a local or regional park
D . Wentto atheme park/amusement park  [J,, Went to a zoo/wild animal park
O.;  Other fplease specity):

PLEASE CONTIN

FHE NEXT PAGE.
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D. Do i YourselffEducation/Hobbies

- 0Oy Took a ciass or short course [J, Builrefinished furniture myself
00, Made house improvements myself [J, Made household repairs myself
0, Did automobile service/repair myself J,, Taughta class
[J, Sewed (made clothes, quilts, etc.) - [J,; Did neediework/embroidery
[J; Paintedfwrote _ . [J,, Took/developed photographs
OJe  Volunteered to help the community [J,; Entertained friends/family at home

[,  Putin flower/vegetable garden 0O,. Participated in community event(s)
(J,s Other (pléasé specify): 3

2 What types of subjects do you read most often {check all that apply)?

D : ,Art/archrtecture '-"-”77 S D I-rstory , - [, Religion

Dz__‘ - Businessffinance -~ i D1‘, Home improvement EI22 Romance

[, - Children's (stones) [, Horror stories- ‘O,, Sailing

L), Cooking/recipes. .0, Humor O,. Science fiction
-Os Computer -~ - [, - Men's O, Science/nature
- [ ' Decorating - - -+ Oy - Military [ Sports/exercise/health
.0, - Entertainment - - -0y * News/politics ], Tradefprofessional

g~ Erwironmental O,, Outdoors O, Westerns/adventure
- g - Fashion = . ~ Oy Petsandpetcare [0, Women's
Oy .Gardemng - 0 - Photography : -

O _Other (please mdfcare)

e

Please use thé. spa'ce. bglow_‘fdg'cdrfzments, T

PLEASE CONT*"''c AN THE NEXT PAGE.
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PART D
THE LAST QUESTIONS

The end of the survey is in sight! ‘Part D requests some information about yourself to make sure we have

a balanced mixture of people in our survey.

1. Haveyou been employed?.

TR

", Check here if fe{”'.’.é&'.' v "

B 0, - Management/administration ‘ 0], Professionalftechnical
Oy vfservice/repairl _ Oy Clerical/administrative support
- o0y sales B Ll Production/construction/crafts
. Os Homemaker -~ N Military '

A ker 1
O

11.?1-, O@he_r fgléaée_épécffy);"

“Which of the féifd

ieh o ;y_ing best defscribeé the tyﬁe of bUsineés or inaﬁstry in which you work or
WOre i 7-—- S T . . L. K

. Agicutureffshing

< ; _ .- Os,  Legal services ,
S0, Bankingffinance/investment . - -+ " 2Oy Manufacturing consumer goods
g Businessftechnical service '+ 0, Manufacturing industrial goods
_‘f'-D‘.A"."..Const'ucﬁOn,' architectural . O4 Natural resources/energy
- O Communicm;tjo_r_'u_‘l:ran"sportaﬁon/uﬁl'rties"'_'.’,i - Ui Miningforestry -
U Computer services A Publishing/media/advertising
- L, - Education sérvices . LJ.. Real éstate SR
. O Food service/restaurant " Oy Retail/distribution trade
-0~ Govemment =~ - _ O, Research and non-profit organization
Uy Health/hospital/medical services 0., Wholesale trade
J:; - Insurance '
J,, Other {please specify):

a, Estimate your combined annual household income (please check the appropriate box).

O, No income -0 $35,001 to $ 50,000
O, $1to $5,000 O,  $50,001 to $ 75,000
0, $ 5,001 1o $ 10,000 0O, $75,001 to $ 150,000
O, $ 10,001 to $ 20,000 0J;  More than $ 150,000

O3, $ 20,001 to $ 35,000

Thank yon vary much.
A0
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Please use this space for any comments you wish to make.

Thank * ry much.
A3
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Mobility and Livable Communities Study

March 1, 1984
Dear Survey Pammpant

Thank you for agreeing to participate in the Mobility and Livable Communmes Study. Your
responses to our survey will be of great importance in learning about the daily travel of
people in different types of neighborhoods.

We have enclosed a Personal Travel Diary and a Household Questionnaire. In addition we
have enclosed $2 bill as a small token of our appreciation for your participation. Please
make be sure to write your .name on your Personal Travel Diary.

By completlng the survey, you will be providing us with mformatlon that will help us to
make improvements in transportation in the Bay Area.

YOUR INFORMATION COUNTS!!

No matter how much or how little you travel, YOU ARE IMPORTANT. You are one of
the few people picked to help us study daily travel patterns in the Bay Area. P!ease
fill in the Personal Travel Diary and respond to the Household questionnaire.

QUESTIONS? call us at 1-800-303-1103

Af'ter completmg this survey, please your Personal Travel Diary and your Household
Questionnaire in the enclosed business reply envelope. No postage is needed. In about
two weeks you will receive your Individual Survey Once again, we thank you for your
cooperatlon

Sincerely,
R. Kitamura P.L. Mokhtarian
Professor Assistant Professor

A-32



Mobility and Livable Communities Study
Institute of Transportation Studies

University of California, Davis, CA 95616

Your responses to the questions on this page will greatly help us extend our results
to the general population. .

1. Has this questionnaire been delivered to a business address?
D, Yes . —* Please return unanswered. Thank you.
Dg No
{
Please continue.
2. How many years have you lived in the Bay Area?
3. Including yourself, how many people are in your household?
- finclude roommates)
4. Of these, how many are age 16 or older?
B. How many vehicles are available to your household {motorcycles,
cars, vans, and light duty trucks)? _
6. In what type of housing unit do you live?
] Single family home or O _Condominium or Townhouse
duplex/halfplex ] Apartment
[ Other
{specify) -
7. How many in your household who are 16 or older, will

participate in the survey?

Please mail your completed questionnaire to us in the enclosed, postage-paid, business
reply envelope feven if you are not able to participate in the survey). :

To receive incentives, return by January 15, 1993,

Please print any name or address correction below:
(Include apartment number if applicable.)

THANK YOU FOR YOUR COOPERATION!!

AL
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UC Davis use

Ll

‘Household Questionnaire

Who should fill this out? Please have one adult member of the household answer this questionnaire
for the entire household. Other household members should be consulted for responses and
opinions. ‘

PART A
Y,OVUR NEIGHBORHOOD

Your neighborhood is important to you in your everyday routine. And you are an integral part of
that neighborhood community. In this section we ask you some questions about your
neighborhood, what you do there, and how you feel about current issues. Your opinions are
extremely valuable. Please answer each question in a way that accura tely represents your opinions.
Again, thank you for your help.

In this section we would like your views on your home and what your neighborhood is like.

1.  As a place to live, my neighborhood has

D, More or less everything | want
D, Provides a lot of what | wén_t

L1, Provides some of what | want

D. Doesn’t have much_of.what | want

2. What are the reasons that you chose the neighborhood you live in now? (Mark as many as
apply.)

Quiet neighborhood
Safety and security

« Lively neighborhood
n Good school

ulw

o

Close to work

0

[
O]
Di Close to the freeway

Close to transit Di Close to shops and services
0
O]

o

. Nicely Iandscapéd area « Spacious residential neighborhood
Housing cost i Liked the style of housing units

-

oo

m Other {please specify)

househel.svy  March 2, 1994 1
PLEASE CONTINU IE NEXT PAGE.
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Of the reasons you marked above, please indicate the 3 most important reasons (by

number):
Most important
Second most important

Third most important

What type of dwelling unit did you live in before your current residence?

EL Lived in the current unit ali my life
Dz Single family home, duplex/halfplex
Ds Condominium or townhouse

0.
L,

Apartment
Other

(specity)

How would you describe the area you lived in before you moved to your current residence?

D, Lived in this area all my life
D_,_ The countryside

D, A town or village

D4 A small city

O,

O,
L,

A medium sized city or its suburbs
A suburb of a large city
A large city

Given your current neighborhood situation, which of the following reasons may make you
consider moving to a different area? (Check all that apply.)

D, No reason to move at this time
O, crime

D3 Noise

D4 Distance .to shops and services
Ds Neighbors v

In what type of area would you prefer to iive?

[:]1 The same type of area
[:]2 The countryside

D; A town or village

[:14 A small city

About how large is your home (square feet}?

Traffic

Parking

Distance to work
Cost of'housing
Other

(specify)

A medium sized city or its suburbs
A suburb of a large city
A large city

How many bedrooms are there in your current residence?

Morch 2, 1994 2
PLEASE CONTINU
A-3B
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10. Do you have a private backyard? D, Yes D, No

11. Do you own your home?

D, Yes D, No
| | |

12.  What is the approximate val.ue of your home? (Please check the appropriate box.)

L1, Under $80,000 [l $250,001 to $375,000
L], $80,001 to $120,000 [Js -$375,001 to $575,000
], $120,001 to $180,000 [], 575,001 t0 $775,000
L, $180.001 to $250,000 L, More than $775.000

13. If you are rentin'glleasing your residence, what is your monthly rent? (Please check the
appropriate box.) ’ :

(], Under $350 ‘ 0. $701 to $1.,000
[, $351to 8500 LJ. $1,001 to $1,400
[J, s501 to $700 LJs  More than $1,400

4. Does the rent/lease include any of the following? {Check all that apply.)

D, Lawn service D. A gym or exercise room
Dz A club house

Ds Other {specify):
Da A swimming pool

househol.svy  March 2, 1894 3

PLEASE CONTIN ~ "' THE NEXT PAGE.
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PART B
VIEWS ON TRANSPORTATION

In this part of the questionnaire we are asking about your neighborhood.

Yes No Not
Sure

1. Are the streets in your neighborhood pleasant for

walking or quging? 1

2. Is cycling pleasant in your neighborhood?

3. Is there good local public transit service in your

O 4

4, O, O s
neighborhood? ‘ O, O
O O

O

1

4. Is there enough parking space near your home?

5.  Are there problems of traffic congestion in your
" neighborhood?

1 DZ D-B

6.  About how much does your household AS A WHOLE pay each month for:

a. Gasoline and diesel

b. Parking costs

c. Tolls

d. Public transportation

7. How far away, to the nearest tenth of a mile, is the bus stop nearest your home?

D_; Don’t know

{milas)

8. How far away, to the nearest tenth of a mile, is the BART, Amtrak, CalTrain, or light rail
station nearest to your home?

D_; Don’t know

{milas)

S. Are there sidewalks in your neighborhood? D, Yes Dz No

househol.svy March 2, 1994 4

PLEASE CONTINU™ ~** ~'|E NEXT PAGE.
A7



MOBILITY AND LIVABLE COMMUNITIES STUDY
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10.  Are there bike paths in your neighborhood?

Dl Yes . E_], No
’

11.  Are the bike paths convenient to use? D, Yes D, No

12.  Is public transit (such as bus, light rail, or BART) convenient? D, Yes Dz No

13. Do you or your household members regularly park your
vehicle on the street? D, Yes Dz No

14. How mahy parking spaces are available exclusively for your
household use? Include your garage and driveway.

15. Does your household pay separately for a parking space(s} at (or near) your residence?

D1 Yes ‘ Dz No
v v

How much per month? For space(s).

16. Approximately how far (in miles) is your home from the nearest?

a. Grocery store -
b. Gas station -
c. Park or playground

housshol.svy March 2, 1994 5

PLEASE CONTINU™ ~~ THE NEXT PAGE.
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PART C
YOUR HOUSEHOLD

In this section we ask very general questions, some of them about your household’s interests. We
ask these questions because in many previous studies, travel and transportation habits have been
connected to otherinterests of the household. We continue the effort to understand the connection
between the two for a better living environment. We assure all participants of their privacy and
confidentiality of the information they provide.

1. Please check the items you have at your residence.
D1 Microwave oven D7 Dishwasher Dn Washer & dryer
Dz VCR Da CD player [:]14 Answering machine
D; Camcorder Dg Cable TV D,_r, Big screen TV
D4 Personal computer D,D Fax machine D,, Swimming pool
Ds Fitness equipment L—_l,, Boat D,, RV
De Spa D,, Chest or stand alone freezer

2. To which newspaper(s) does your household subscribe? (Please list all.)

3. To which newsweeklylies) does your household regularly subscribe? (Please list all.)

4. Is there a recycling program in your neighborhood? EL Yes D, No
5. Does your household participate in‘ any recycling program? D1 Yes D, No
6. Does your household hire somebody to do yard work? D, Yes Dz No
7. - Does your household hire somebody to clean the house? D, Yes Dz No

8. Esti;nate your combined annual household income before taxes {please check the appropriate
ox).

D, No Income

O, $1to$5,000 CJ, 635,001 t0 $ 50,000
[J, $5,001to0$ 10,000 [], $50,0011t0$ 75,000
O, $10,001 to $ 20,00 LJe  $ 75,001 to $ 150,0000
O, s 20,001 to $ 35,000 ),  More than $ 150,000
housahal.svy  March 2, 1994 6
PLEASE CONTINL {E NEXT PAGE.
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MOBILITY AND LIVABLE COMMUNITES STUDY
INSTITUTE OF TRANSPORTATION STUDIES
UNIVERSITY OF CALIFORNIA, DAVIS, 95616

UCD use

LT [T ]

DE1  DE2

Individual Questionnaire

PART A
ABOUT YOUR FREQUENT TRIPS

- In Part A are questions about how you get to work or school. There are no right or wrong answers

to any of these questions. All your answers are confidential. You are assured of complete anonymity
when answering any part of this survey.

1. Your first name:

2. Are you employed?

[J, No —
[]2 Yes
¥

3. Is your employment D1 Full time? [:]2 Part time?

4.  Work location ,
{Nearest intarsection or street address) {City)

5. One-way home to work distance: (miles} (enter "O" if you work at home}.

6. How many days a week do you commute to work? days a week.

7. What is your primary means of travel to work?
D1 Drive alone EL Bicycle
D; Car/vanpool [_—_ls Walk
D, Public transportation De Other (specify)
1 March 1, 1994
PLEASE CONTINU HE NEXT PAGE.
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10.

11.

12.°

13.

MOSILITY AND LIVABLE COMMUNITIES STUDY
INSTITUTE OF TRANSPORTATION STUDES
UNIVERSITY OF CALFORNIA, DAVIS, CA 95616

How frequently do you share a ride (rideshare) to work {include informal ride-sharing with other
employed family members or friends as well as formal car/van pools, but not bus, rail or other
public transportation)?

D, Never D4 Once a week
2 Less than once a month Ds More than once a week
3 1-3times a month

I rideshare to work because (please check all that apply).j

D, I don’t have a vehicle Ds Parking is expensive .
Dz It saves money D, | have time to read and relax
Da There’s not enough parking D, it’s as fast as or faster than driving & parking
D,, It saves wear and tear on my Da ~ Other
vehicle : ’ {specify]

1 do not rideshare to work because (please specify):

How frequently do you ride public transportation (bus, train, etc.) to work?

D, Never [:]4 Once a week
s Less than once a month s More than once a week
3. 1-3 times a month

| use public transportation to get to work because (please chéck all that apply):

D, [ don’t have a vehicle Ds Parking is expensive
Dz_ [t saves money s | have time to read and relax
Da There’s not enough parking D, It’s as fast as or faster than driving & parking
D4 It saves wear and tear on my DB Other
vehicle {specify)

How do you get to the stop or station?

D, Walk D, Bicycle D; Drive alone D4 Drive or ride with others
Ds Other (specify)

“If you answered Question 13, skip

2 ’ March 1, 1934
PLEASE CONTIN' HE NEXT PAGE. :
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MOBILITY AND LIVABLE COMMUNITIES STUDY
INSTITUTE OF TRANSPORTATION STUDIES
UNIVERSITY OF CALIFORNIA, DAVIS, 95616

14. 1 do not use public transportation to get to work because (please specify).
:|1 None available :],1 Transit is too crowded
:I, It doesn’t stop near my home [ ] 12 - The vehicle is uncomfortable
:|3 There is no stop near work :|,3 It's too slow
:]4 ! have to transfer to get to my work :],., | use my car for work
:15 There is no comfortable place to wait :|,5 | use.my car for errands
:I,, The stop or station is unsafe ___]w I take child{ren) to child care
:17 None available at the right time :|,7 | have too much to carry
jg It's too expensive j,a It doesn’t run on time
[ ], Physical impairment - ,s,  Other
j,o | work after dark ‘ {specify)
15.  How frequently do you walk or bicycle to work?
L], Never L, Once a week
. Less than once a month Ds ~ More than once a week

3 1-3times a month

16. | walk or bicycle to work because (please check all that apply):

D, I don’t have a vehicle Ds' There’s not enough parking
Dz For exercise DB ‘ Parking is expensive

D3 It saves money D, Other

D4 | live close to work (specify)

17. I never walk or bicycle to work because (please check all that apply/:
L1, |don't have a hicycle [ 10 ldon't like to be sweaty when | arrive
||, Physical impairment [; 11 There are no showers
[:3 It's too far I P There are no bike lockers or racks
E]., I have too much to carry L 14a My route is through an unsafe area
|l 1 don't dress for it L 1., Some drivers are not careful
||, | take child{ren) to child care L Iig { work after dark
L), I do personal errands Ll 16 There are no sidewalks or bike paths
L_1s | use my car for work L1y I don’t like to walk or bicycle
|1, Wind, weather, hilly, heat or cold L 1,e  Other
{specify)
3 March 1, 1994
PLEASE CONTIN E NEXT PAGE.
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18.

18.

20.

21.

22,

23.

24,

25.

26.

27,

MOBIUTY AND LIVABLE COMMUNITIES STUDY
INSTITUTE OF TRANSPORTATION STUDIES
UNNVERSITY OF CALFORNIA, DAVIS, CA 95616

Do you attend school?

L], No—

D; Yes
¥

Do you attend ' D, Full time? ' Dz Part time?
“School location ,
(Nearest intersection or street addrass) {City)

One-way home to school distance:
How many days a week do you attend school?

What is your primary means of travel to school?

D, Drive alone D., Bicycle
. Car/vanpool Ds Walk
1 Public transportation ¢ Other
: {specify)

How frequently do you share a ride {rideshare) to scheol (include informal ride-sharing with
other family members or friends as well as formal carfvanpools, but not the school bus)?

D1 Never : D4 Once a week
2 Less than once a month s More than once a week
s 1-3times a month

How frequently do you ride public transportation {for example bus, or train) to school?
D, Never D,, Once a week

2 Less than once a month s More than once a week
3 1-3times a month

Do you ever use pubiic transit other than for commuting to
work or school? - Dl Yes D, No

How would you fdo you usually) get to the public transit stop/station fcheck up to two)?

D, Walik D2 Bicycle D; Drive alone D,, Drive or ride with others
Ds Other {specify)

4 March 1, 1994
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MOBILITY AND LIVABLE COMMUNITEES STUDY
INSTITUTE OF TRANSPORTATION STUDIES
UNIVERSITY OF CALIFORNIA, DAVIS, 95618

28.

29.

30.

How many times during the past two weeks did you go to a grocery store?

D, None D, 1-2 DJ 3-5 [:h 6-10 Ds More often

List up to five grocery stores where you shop fplease Jist the most frequently visited one first).

Name of store ' Street and city How you usually get there
{walk, drive, bus, etc.)

List up to five stores where you go clothes shopping (please /ist the mast frequently visited one
first).

Name of store Street and city How you usually get there
' {walk, drive, bus, etc.)

) _5 March 1, 1994
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31.

32.

33.

34.

35.

36.

37.

MOBILTY AND LIVABLE COMMUNITIES STUDY
INSTITUTE OF TRANSPORTATION STUDES
UNNVERSITY OF CALFORNIA, DAVIS, CA 95616

How often during the past two weeks did you go to a shopping mall?

D, None Dz 1-2 D, 3-5 D4 6-10 E]g, More often

List up to three major shopping malls you often visit.

Name of mall . Street and city How you usually get there

fwalk, drive, bus, etc.)

How often during the past month did you shop at a discount store, membership store, or
factory outlet store (such as Home Base, Office Club, Home Depot, Price Club, etc.)?

EL None Dz 1-2- D, 3-5 D‘ 6-10 Ds More often

List up to three discount, membership or factory outlet stores where you often shop.

Name of store Street and city How you usually get there
{walk, drive, bus, etc.)

How often during the past two weeks did you buy vehicle fuel (gasoline, diesel, liquid propane

gas, or other fuel)?

(J, None 0, 1-2 O, 3-s . 6-10 ], More often

During the last year, have you changed your most frequentiy
used means of transportation? i 1 Yes

Why or why not?

Dz No

6
PLEASE CONTIN!'™ ~** ~HE NEXT PAGE.
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MOBILITY AND LIVABLE COMMUNITIES STUDY
INSTITUTE OF TRANSPORTATION STUDIES
- UNIVERSITY OF CALIFORNIA, DAVIS, 35616

PART B
TRANSPORTATION AND URBAN LIFE

Part B questions ask what you think about a variety of subjects. There are no right or wrong answers
to the following questions. :

Please indicate how much you agree or disagree with the following statements by checking your
response to each. Your opinions are important even if you feel you‘re not very familiar with the topics.

' NEITHER
-1. PRIVATE AUTOMOBILE : STRONGLY pcsGREE AGREENOR  AGREE S LonctY
DISAGREE DISAGREE AGREE

NEITHER
STRONGLY STRONGLY
2. RIDESHARING {CARPOOL OR VANPOOL) DISAGREE DISAGREE AGREENOR  AGREE = ,gpee

b. Ridesharing saves money.
) iding:

d. The rideshare car or van is often late.

R NEITHER
3. PuBUC TRANSPORTATION . STRONGLY picacpee  AGREE NOR  AGREE < STRONGLY
. DISAGREE O et AGREE

b. it costs more to use public transportation than O
it does to drive a car !

d. | use public transportation when ! cannot '
afford to drive. D1 |:]z Da D4 D5

uses and train:

7 March 1, 1994
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UNIVERSITY OF CALIFORNIA, DAVIS, CA 95616

NEITHER
4. TRANSPORTATION STRONGLY 115,GREE AGREE NOR  AGREE  STRONGLY
DISAGREE DISAGREE AGREE

b. Stricter vehicle smog control laws should be '
introduced and enforced O, 0, B L L

d. More | i
ore lanes should be set aside for carpools D1 D; Da D4 Ds
and buses

NEITHER
5. TIME STRONGLY 1 icAGREE AGREE NOR  AGREE  STRONGLY
DISAGREE [SREE NOF AGREE

NEITHER STRONGLY

: STRONGLY
6. ENVIRONMENT DISAGREe  DISAGREE AGREE NOR  AGREE AGREE

b. People and jobs are more important than the J J — ] '
environm ! 2 =3 “ s
ent.

€ 29
d. High density residential development should be
encouraged.

8 March 1, 1994
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NETHER
STRONGLY 1o, cRee AGREE NOR  AGREE  © LONGLY
DISAGREE e eE AGREE

7. HousINGg

Having shops and services within \n;élkmg
distance of my home would be important to D1 Dz D, EL Ds

me

| would only live in a multiple family unit, ]
(apartment, condo, etc.) as a last resort k

NEITHER STRONGLY

STRONGLY
AGR DISAGREE AGREEG:EOR AGREE AGREE

8. EconoMmY

Vehicle emissions increase the need for health

care.

March 1, 1994
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PART C
LIFESTYLE

Part C asks about the types of things you like to do and how you spend vour leisure time. This

information is useful to indicate the demand for transportation and other urban facilities. We once again
assure you that all responses will be kept strictly anonymous.

1. What types of subjects did you read last month (check alf that apply)?

Art/architecture

D, D,, Home improvement D,2 Religion
D2 Business/finance [:],3 Horror stories - D,s Romance
Ds Children’s (stories) D” Humor Du Sailing
[34 Cooking/recipes D,s Men’'s D,s Science fiction
Ds Computer D,G Military D,G Science/nature
Ds Decorating D,, Mystery Du Sports/exercise/health
U ; Entertainment L] 18 News/politics L] s Trade/professional
| g Environmental U 1s Qutdoors J s Westerns/adventure
Dg Fashion Dm Pets and pet care Dao Women's
D,o Gardening Dz, Photography Da, Other
D,, History ' " (specify)
2. What best describes the way you spent last weekend? (check as many as apply).
D, Yard work Dg Entertain people D15 Short vacation trips
Dz Visit friends Ds Exercise ] 16 Movies
Da Go shopping Dw Volunteer work D,, Do chores
L), Religious activities [J,, Dining out (J,, Hobbies
Ds Cultural activities Du Stay home & relax D,Q‘ Outdoor/sports
[J, Ccook [],, Read [],, Other
D ;s Concerts D 14 Work - {specify}
3. In the last 12 months how many holiday trips did you take?
4. How many of your holiday trips were one week or longer?
10 March 1, 1884
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5. From the following lists, check all that you have done within the last 12 months.

A. Outdoors/Sports

Attended a professional sports event
Went rafting/canoeing

Went fishing

Participated in a sports event

Went scuba diving

Went on a picnic

Used an off-road vehicle

Went to a shooting range

Went skiing ’

Went horseback riding

L S X

~ o

@

LILICICIC IO 0000

- 0
o

Entertainment/Events

Went wine/beer tasting
Went to a horse race
Attended the ballet
Attended the theater
Went to a bar/night club
Went to a casino-
Attended an auto show

W N -

o «n

000000 ©

~

Travel

Visited a national park or historic site
Visited a state park or historic site
Visited a local or regiona! park
Visited a wild animal park

Visited a beach

Visited a theme park/amusement park
Visited another state

mesmmual

. Do it Yourself/Education/Hobbies

D
E1 . Took a class or short course

] 2 Made house improvements myself
L 2 Did automobile service/repair myself
L s+ Sewed (made clothes, quilts, etc.)
[ s Painted/wrote

L] s Volunteered to help the community
L] 7 Put in flower/vegetable garden

11
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Went hiking/backpacking/camping
Went hunting
Went mountain climbing

‘Went sailing

Participated in motorcross
Played tennis/golf

Went bird watching

Went swimming

Other

{specify)

Attended an auto race
Attended a concert/symphony
Attended a parade

Went to a state or county fair
Went to a trade show/exhibit
Went to the movies

Other

(specify)

Traveled to another country
Visited a wildlife refuge
Visited an aquarium

Took a cruise

Went to a zoo

Other

(specify)

Built/refinished furniture myself
Made household repairs myself
Taught a class

Did needlework/embroidery
Took/developed photographs
Entertained friends/family at home
Participated in community event(s)
Other

(specify)

March 1, 1994
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PART D
DEMOGRAPHIC INFORMATION

In Part D we request some information about you to make sure we have a balanced mixture of people in
our survey.

1. Do you have a driver’s license? |:|A1 Yes Dz No

2. What is your educational background?

D, Some grade school or high schodl [:14 Four-year college/technical school degree
2 High school diploma s Some graduate school
3 Some college or technical schoo! Da Completed graduate degree(s)

ease answe

1 Question 3 even if you,are temporarily ¢

3.  What best describes your occupation?

1+ Not applicable
2 Service/repair
. Sales

s+ Homemaker

s Student

Manager/administrator

Clerical/administrative support

Professional/technical

Production/construction/crafts
o- Military

EEEEN
D]

4.  Please indicate your 1992 before-tax personal income using the following categories.

[}, Noincome - Ly 15,001 to $30,000
i, o0to$ 7,500 [, 430,001 to $50,000
[J, 7,501t $ 15,000 Lde  Over $50,000

We would value any comments you may havé regarding the subject of this study.

12
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Mobility and Livable Communities Study

March 5, 1993

Dear Survey Participant:

Thank you for participating in the Mobility and Livable Communities Study. We sincerely
appreciate your cooperation. Your responses have provided us with invaluable information
on travel and transportation. Your views and responses will be reflected in our final report.

As promised, we have enclosed $5 as a token of our appreciation and our recognition for
your contribution and participation in the Mobility and Livable Communities Study.

If you are interested in the findings, preliminary results of the study will be available in the
Institution of Transportation office sometime in December, 1993. You may contact the
office by calling {916) 752-4194.

Please give us a call at the Institute of Transportation Studies if you have any questions.
Again, thank you for your participation in the study.

With regards,

R. Kitamura P. L. Mokhtarian
Professor Assistant Professor

ATS



Institute of Transportation Studies University of California at Davis

- Land Use and Travel Behavior

Appendix B: Site Survey Results

Contents:







Summary of Concord Site Description
APARTMENTS

The site contains nine (9) apartment complexes with a total of 236 units. Two apartment complexes are located
on Chestaut Avenue in the northeast center of the survey site. Six apartment complexes are located along
Chestnut Avenue which runs through the center of the site in a south easterly direction. The apartments are
located towards the east side of the survey site. The last apartment complex is located on Grove Avenue which
runs north/south through the site slightly to the east. '

BART

The BART station is at the opposite side of the survey site from the apartments. BART runs at approximately 2
hour intervals during the early a.m., increasing frequency to approximately one-half hour intervals during the
peak commute hours from 5:00 a.m. through 7:30 a.m. and 4:00 p.m. through 6:00 p.m. Departure times are
approximately one hour apart during the remainder of the day.

BUS SERVICE

There are thirteen (13) bus routes in the Concord survey area. All begin or end at the BART station.. During
the week the buses run from 5:52 a.m. to 7:34 a.m. and 4:38 p.m. to 6:45 p.m, at approximately one-half hour
intervals. During the remainder of the bus service time buses run at approximately one hour intervals (from 41
minute to 74 minute intervals). Weekend service is provided at approximately one hour intervals. ’

BUSINESSES

The Concord survey site has one-bundred and forty-nine (149) businesses, including 5 churches in its
approximately one-square mile area. One-hundred and one (101) are along Clayton Road. The next greatest
concentration of business are along Galindo Street, which has eighteen (18) businesses. The remainder of the
businesses are along Chestnut Avenue, Colfax Street, Concord Boulevard, Cowell Road, East Street, Farm
Bureau Road, Grant Street, Grove Street, Lagunda Street, Main Avenue, and The Alameda.

The greatest concentration of business is around the BART station and is bordered by Mesa Street, QOakland
Avenue, Clayton Road, Concord Boulevard, Galindo Street, and Monument Boulevard. Other businesses are
located along Clayton Road and side streets near Clayton.

PARKS

There is ope park, the Concord Community Park, located at the southeast of the Concord study site. It contains
a picnic area, playground, swimming pool, tennis courts, a clubhouse, a refreshment stand, and parking.

SCHOOLS

There are three schools in the Concord study area. Two are along San Carlos Avenue at the southwest portion
of the study area. The third school is located on Pancho Via Way to the north-east of the Concord Community
Park. '

SINGLE FAMILY RESIDENTIAL

The remainder of the site is dedicated to single family residential dwellings.
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Summary of Pleasant Hill Site Description

Pleasant Hill has designated the area surrounding the BART station as a planned unit development (PUD)
district. 1t’s intent is to encourage development of high deasity, multi-family housing, business complexes, and
business parks near the BART transit station. ‘

APARTMENTS

There are forty-four apartment complexes in the Pleasant Hill survey area with a total of approximately 3,390
units. The majority of the units are located around the BART station along Jones Road, Las Juntas Way, and
Elena Court. Four areas are designated as high density apartment complexes. They are located along Jones
Road parallelling Highway 680, and south of Treat Boulevard; to the east of the BART PUD and north of Treat
Boulevard, to the north of the BART PUD along Coggins Drive; and to the west of Highway 680 and
scparating the commercial district from the single family residential area.

On the south and east portion of the survey site is an area designated as low density multiple family. No
apartments are Jocated in this area and this area is not included in the above count. Duplexes or townhouses
rather than apartments may be allowed in this area.

BART

The BART station is located near the center of the Pleasant Hill study site, north of Treat Boulevard and east of
Highway 680. :

BUS SERVICE

There are six (6) bus routes in the Pleasant Hill study area. Weekday service leaves at approximately fifteen
(15) minute intervals during the peak commute hours of 6:22 a.m. to 8:57 a.m. and 4:34 p.m. to 7:35 p.m.
(with intervals of 11 minutes to 20 minutes). Weekend service is at fifty (50) minute intervals.

BUSINESSES

Pleasant Hill has one-hundred and four (104) businesses located within the survey area. This includes four
churches, two pre-schools, California State University Hayward, a private school, a convalescent hospital, day
care center and a retirement home. Businesses are located along Treat Boulevard which runs east/west through
the south central survey area; along Park Boulevard to the east of Highway 680 and at the northern boundary of
the survey site; along Buskirk Avenue at the north of the BART PUD area and adjacent to Highway 680. There
is a large "Genperal Commercial” area located to the west of Highway 680 at the southern border of the study
site, '

PARKS

There are no parks located in this study area.

SCHOOLS

There are no public schools in the study area.

SINGLE FAMILY RESIDENTIAL

Single family residential areas are at the far west side of the study area, and at the north and south of the
eastern portion of the study area.



HALIS ATAUNS TIH INVSVAd






5

a9 g!
5] N 2
e [ 22N E ol
- Y] = m_mm_m_..w
: R ERE slc[® alz &
2 T2 TI2 08 BE 3
Nll.m. m mwl < Ww mv..
W:I:W.Mwwm |8 £ P s3onaros vunivn 20
N bl I M
N ,m.; wv 2 7 S0
. m .M ~|WI m
¥ = Wm =
2 ay ooz
‘- : —m mm w \V/// b W_ =
, = P2 cljw 11 1
Cm 2 2 “22lhz[=
giE m mm F _/m._ ﬂ_ v1138vSI :
-. w S T u n 4 an.“l.m, i
T8 S [ 95 TVNNNS Son I ool
3 a Flg N W 43A00H |7 ﬁ
™ ) \ 213 1d (3
e = WA A =
T i NOISTW03 W% 121z o3
‘<>z=— z . %m W TTANE || =z o8 = (28
- [=} [#] ~
= S A w wmmmElalg & £ |s
i, VA p i | E g = // =
o /= £ A su3nod @ 1B |5 B
L0091 2 =R PO = |~
2 m A T E| 008 . = o> = -
m LY W F e va) moTnonol [ 2w By
@ 2> YIS0 sna1g°:040 o /5 % @
M b Z JAMIN v A e RN Y = .W.u %M WW ¥
3 |F a Zly
2 ueld oyroeds LVE w1
- 19181 =<\Y
powsigun pouerd and [ ;
< . t
'HO |
> fpweg odpinp Aususg ubiy H-W [ .
wang .
2 z
L 0D % e W |7 . g, Auesodpnn Asveanor i [
o N\ %, 2 B\ 2270, 10 ] 3 o4 = [
P \ X A = .
N ¢oom A" ))y%%, G, 2\ B Lz N o Wawvﬁ |3 bwy 5| g 200 m o Auied aiBuls d
A 2 . 19 H3gy (41207 [_Hg I oo = T = | | ~|&
~ S NG 19 s SHILSIH 37 b < =z|=
&o&y/ 4&0,% . .«m@mﬁ @um:ﬁ@& so.muuéu d WMJG zﬂs.w .wnw % ysm. £ Jelojawuwio) pajiuiT 0D l “ 135NN
N & Q = B .u\ Y ES o -
% & o“,w/o&u VRN 10 ISV 2 |2 i = 3 /F 2 TE
&) B : -0
B B, NG ez _| ! 2 of?= eoeuwoy ewes 0 [ |1
~ B\% 5 NP D o () WYO Hiv 2] :o
O » g 3| e
TR @i, (PN £ . . = puabe Hd |
\Q‘ o.w&( .\Q@V;ﬂv .W 3 L¢N|M|I.E F
& Y ANGS Q® i one 3 & - = LS
: © iN3wnNOW A8, o NZ :M_s__ &3 ﬂw&&/
‘ E 1~ 1o Wb ¥ [TAM NET







b A £ A uo 0 1 14 d N z T 14 0o¥ 1) voruRy)
0 A 0 A vo 0 0 (¥4 A N z 4 o€ 008 1) vy
L A 0 X uo 0 0 [14 d N z 4 ot os¥ 1D v
b A 0 X uo 0 ()} ST d weami 4 z ot 006 ~aq vl
>} X 0 A oo 1 1 sT D A 4 z SE 009% ) q vadio)
D A (i N ue 0 0 ST d N 4 z St 00K ‘o] pwhepy
5] X 0 N &o (] 0 st da N I I 1 002 1) ] foucy
)] X 0 N wo 0 0 ST a A 4 A [4 0021 "] SIqEOH 131
D X 0 N uo 1 z §T. g A z z SE 0OS¥ Kip s ow]
D A £ X uo 0 z T d N 4 z SE . 006 “w] sopueg
[s] A 0 N uo 0 0 sT )] N z z o€ ost ol tingl
D A 0 N wo 0 0 ST 5] N (4 z 13 (1113 1) poomreug
D A 0 N (wv]]-g)suon 0 0 (24 0 N (4 z s€. 001 1D 1oy
D A 0 N sucu 0 1 sT o N (4 rd 13 058 Aupp poomreug
5] A 0 ‘N suou [V (] 174 ) N 4 z sT 05T 10 w190y g
D A 0 A suou 1 4 0t d N 4 z [\13 0052 o] KD
D A 0 N suou 0 1 ST d N 1 4 [ 0001 "] POCASIPLY
D A 0 N suou 1 0 43 D A 4 z os 0862 'py &reop
o A 0 N ouou 0 0 ST d N (4 [4 (4 00€ ] fposy
0 X 0 N suen 0 0 T a4 . N 1 4 ST 0sT 10 s
[} X 0 N s 0 1 sT d N z 4 (V74 00¢ 10 Arwn
0 A 0 N 3o 0 0 5T o N 1 z (114 0¥ . "1 ooy
[} A 0 A o 0 0 [14 2} N z z or 0¥ *IJ opvwerdsy
o A 0 N o 0 (1} (14 d N 1 T (174 05T ) oY 21990y
o A 0 N e 0 0 sT d N z z V4 (1171 30 wasoung
>} A 0 N Mo 0 0 (14 F | N 4 4 oz (1171 ‘I SpAkTmS
) A £ A 3o 0 0 (14 d N z 4 {3 00¢ 1) Aavjleg
D A £ N 3o ¢ 0 34 o N 4 4 s¢ 0S¢ 20 vy
fa) X £ A Mo 0 1 14 g N z T 0z (1111 u Uy
o X £ A 3o ] 0- ST o N z T 13 os¢ ‘o] 3o
o A £ X de 0 0 5T o N T z 13 0s¢ ‘@ stxoy
) X £ A ye (] 0 [44 )] N z z Y4 os¥ 10 Aeom
o A 0 N o 1 1 34 o N z z [14 00KE “IAy I[wAkoung
9 A 0 N uo 0 0 sT B N z z =4 0OE 10 weewLd
o X 0 N w0 0 z sz 4 N z 4 [14 086 “aQq A3 A ung
o X 0 N wo 1 1 $T d N z 4 (74 (1193 " AopA weewL
>} A 0 N o 0 z ST d N z z ST 00€T IS P "A
o A 0 N uo 0 1 (74 | N z 4 (%4 0501 Ay Jouwly
)] A 0 N vo 0 z 4 a4 N 4 z sT 00FT ‘IAY uepR{ovy
) A 0 N ue 0 1 ST d N 4 4 sT 00Z1 oy L|[BA ung
o A 0 N uo 0 1 34 4 N 4 z (%4 0sZ1 *3AY UoSpRH
o X 0 N uo [V 1 $T 4 N 4 4 74 oorl ‘any wadoy
O] A 0 N vo 0 T (¥4 a4 N z 4 T 00T nRaQ) WO
o A 0 N oo 0 1 sT d N z z Y4 050z *3AY ANNIW

reddy POLPRS  MRM ON/RA ny nqdry rafig ] uv] jo w2y (=ay)

peod WIr]  AVAOPIS PMOPIS  FRMIPIS ¥y doig doig pordg uompuoly  poplalg  Joquny  AvmOM] opm piwg SN

vopduosa(q g :IH 1uesedd



E OOOOOOOL')!DOOOGODOEOOOUOUUUUOOOGOOOOOUOOOO!’JOOD

ool

T Y L LR ok b bRk ok R ok R ol kol ol ok altalialie
OOOGOQOIOOQQQQDOOOQQQGTG'VVOQVOOOOOOQOQQOOQ'O

PHERS WM
W] - MeMIpIS VRIS

ZZZZZZZZZZZZZ%MFZZZZZFZ?%%ZM?ZZZZZZ ZZ e B

oumy
mmIpS

ny

QQQOOOOOOOOOOOGOOOQOOﬂNﬂhQNnWNOOOQﬁOOOOﬁO—OO

nqirg
doig

vi—-ﬂ—iOOON—GQ-—‘QQ—-QN—N—ﬂ—QQQOQOOOOOOOO—‘OOGO-—-O-—'*OO

wdig
doyg

&N
'
=

¥4 3]
174 3]
§T o
Y4 D
§T 0
114 D
114 o
§T D

NRARIRL2ER8RR8EAA

N¥RQLQAR’AAQARRQAAA
OO UC OO REDDDUDOERODRDOOODODVOD DR DD

. T |
poods  uomipuo)

ZZZZZZZZZZZZZZZ>~ZZZZZ>->->->->->->->->-ZZZZZZZZZZZZZZ.

| ot e Ll

NNNNNNNNNNNNNNNNNNNNNVNNOvi’i’vv-ﬂ—*NNNNNNNNNNNN

ouv] jo
Jqumpy

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

Kemom]

0011

0501
0s$
0567
001
00§
05T
058
0ss
051
00T
006
74}
0sT
0s1
0s1
osT1
0ST
0st

)
o

U] sy
g MO ‘N
"3 oRIPIY)
10 preddagg
10 e

"y predidong
10 poomtTy
3] g

*3(] poomivpy
“1J pooMmATY
"3 pooswry
1) RoIgpe)
10 Wy
vl EDIM.H

"3 cukepm
‘PO

AV HPIng
Py w9l

‘P yosaeyg
'PHE T™IL
"PAIE WWaIng
‘PAE 3] O
S WA N
Ao 19900
Ay BNy

oI N*H

“9AY 13m0l
I & L]
Aupp, maydepy
10 YMiL

3] wosq0

10 Pl

3q WPl

5 Amupoo
10 maqdepy
Al )
Awp, soeiopN o[eD
30 poommalg)
1)) Joted

el o]

K) WoN

Ay uwf 7]
10 PwEy

10 AW

Uy

uonduosaq NS :[IIH Juesea]d



1k

DOOLVLOLAOODD

R o E R )

nirg

(L ]
OO0 OMmMmn SO0
PPN L ZZ

PSS TPM ouss g
AWMIES AP JVmIPIS

Juoq

uny
g

0O HOQOQONODO

nyir]
dog

OO N=OOC OO0

sadig
doig

o1-du

vy
o~
COoOULOOOUORR

oy
poodg  mompue)

ZEEELELLE AR

ppad

wouv] Jo
ssquimy

AR A N B B B

R A B B B ]

Awmom]

009
0L
000€
0oel
- Q0¥
086
00Tl
06
00Z
0002

(™))
qiur]

P 199l

0 feurg

‘P RUOL

30 pooadnma)
I PP
10 oD
Aug, Jwmog
A\ owno
‘WD N

3D W) N

SumN

uonduosaq SUS :[ITH 1uesed]d



Summary of North San Francisco Site Description
APARTMENTS

There are one-hundred and ninety-seven (197) apartment complexes in the North San Francisco survey area with
approximately 3,330 units. Apartment complexes are scattered throughout the survey area with the greatest
concentration of apartments along Broderick (29 apartment complexes and 852 units). Baker, the next block to the
west of Broderick has 8 complexes and 227 units. McAllister, Golden Gate, Fulton, and Grove run east/west past
Broderick and Baker which run north/south. There are 9 apartment complexes and 233 units on McAllister, 11
apartments and 171 units along Golden Gate, 10 apartments and 145 units on Fulton, and 6 apartments and 65 units
on Grove. This area is bordered by Fell on the south with seven complexes and 90 units; Masonic to the east
having 6 apartments and 70 units; and on the north, Turk with 9 apartments and 116 units.

BART
There is no BART service in this study area.
BUS SERVICE

North San Francisco has 20 bus routes serving the survey area. There are peak express buses leaving at seven Q)
minute intervals from 6:52 a.m. to 8:37 a.m and from 4:30 p.m. to 6:20 p.m. An express to Richmond leaves
beginning at 5:05 p.m. continuing at approximately 10 minute intervals through 6:22 p.m.

In the Financial District buses leave and arrive at 6 minute intervals throughout the day and at 4 minute intervals
during the peak commute. Other lines travel at approximately 30 minute intervals during the off peak.

BUSINESS

There are approximately 470 businesses located within the North San Francisco survey area. Included in this is the
University of San Francisco, two hospitals, two medical centers, two hospital annexes and a convalescent hospital
as well as a cooking school, two mortuary schools, two pre-schocls, a nursery school, and an elementary school.
Also included are 27 churches and two child care centers along with a wide assortment of retail outlets and services
(thirty-seven (37) liquor stores and bars, eight gas stations, and seventeen drycleaners).

Main business locations are along Geary Boulevard, running east and west, and along Divisadero Street, running
north and south. Other businesses are located along California between Spruce and Laurel, at the corer of Presidio
Avenue and California Street, and near the University of San Francisco along Masonic Avenue near Fulton and
McAllister Strests. There are also two small business locations at the western border of the survey area along
Arguello Boulevard.

PARKS

This site is north of and adjacent to Golden Gate Park. There are several public areas scattered throughout the
survey site. However, none are designated as parks.

SCHOOLS

There are no public schools located in the survey area.

SINGLE FAMILY RESIDENTIAL

Single family residential neighborhoods are interspersed with multi family, commercial and public areas. There
is less area designated as single family residential in the North San Francisco Survey area than in any of the other

Bay Area survey sites.
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Summary of South San Francisco Site Description

APARTMENTS

This site contains 20 apartment complexes with a total of 403 upits. Most apartments are located along
Monterey Boulevard at the southeast border of the survey area. The largest apartment complex, with 144 units
is on Woodside Avenue at the northwest border of the survey area.

BART

BART is located st the far southeast of the survey area just north of Highway 280, and is surrounded by
commercial development.

BUS SERVICE

This survey area has one bus line serving it at approximately one-half hour intervals throughout the day during
the week, and at approximately one hour intervals during the week-end.

BUSINESS

There area eighty-seven (87) businesses located in this survey area, including five churches. Most businesses
are located along Monterey Boulevard at the southern boundary of the site, along Portola at the northeast, and
surrounding the BART station at Glen Park and Circular Avenue. There is a higher proportion of dry cleaners
(8) and gas stations (5) in this survey area than in other survey area.

PARKS

With seven (7) parks, this survey area has more parks than the other survey areas. Mt. Davidson Park is
located in the center of the survey site, several smaller parks are scatter throughout the area and one larger park
stretches along O'Shaughnessy Boulevard.

SCHOOLS

This survey site has five schools within its borders, also the greatest number of schools of any other survey site.

SINGLE FAMILY RESIDENTIAL

This site is predominantly single family residences with few multi-family areas and commercial districts.
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Summary of San Jose Site Description
APARTMENTS

There are three (3) apartment complexes in the San Jose study area, with 350 units, All three complexes have more
than 100 units each. In each of the other survey sites there is a mix of large and small apartment complexes with
small complexes prevailing. All complexes are located together on Branham Drive and the Almaden Expressway
along the eastern border of the survey site.

BART
San Jose has no BART service.
BUS SERVICE

This site is served by four (4) bus routes. Buses arrive at approximately 30 minute (ranging from 26 to 39 minutes)
intervals from 6:26 2.m. to 10:14 a.m. and 3:53 p.m. to 7:16 p.m. Service intervals during the middle of the day
are approximately 60 minutes. Week-end service is provided at sixty (60) minute intervals on some lines and at
thirty (30) minute intervals on others.

BUSINESS

This survey area has 96 businesses, including 7 churches. Commercial areas are designated at the northeast and
southwest and southeast corners of the survey area and along Branham Boulevard at the southern border of the
survey area, Business are concentrated in three (3) of the four (4) corners of the survey area and along 2 major
east/west street.

PARKS

The San Jose survey area has one park, Moore Park, located on Hillsdale and Cherry Boulevards, near the center
of the northern site border.

SCHOOLS

There are two elementary schools in the survey area. They are Reed Elementary School on Jacob Avenue which
runs through the center western portion of the survey area, and Valley View Elementary School on Kimberly Drive
in the northeast quadrant of the survey area. Valley View Elementary school also has a pre-school and daycare
center. :

SINGLE FAMILY RESIDENCES

This site is predominantly single family residences with a low residential density. The only apartments are
concentrated along four (4) blocks near the expressway. :
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RELATIVE LOCATION OF ALL BAY AREA SURVEY SITES
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- Institute of Transportation Studies University of California at Davis

Land Use and Travel Behavior

Appendix C: Survey Data Files

Contents:

Davis SUIVEY FIIES cvueieicseisminnmnnrissasencnrses s sisisiessssm st sssess ................................
Bay ATea SUIVEY FIIES «.co.uuuerereeceucsrarisssssssssensessmsssssssssassssssseesssesomsescossisssbasisissssssssesassesas
Mailing Address Data Base Used for the Bay Area Household Survey

and Data Files Summarizing Survey ReSUILS ......ccoiirienrinnereiamsenomereniovsosinnacnenns






Davis Survey Data Files

The data files are developed for the phases of the survey or a particular question which requires a
separate file. Each phase of the survey focused on one particular segment of the study. Phase-0
is the one-page recruitment questionnaire. Phase-1 is a background questionnaire. Phase-2 is the
household questionnaire, and Phase-3 is a Transportation and Urban Life questionnaire. The
travel Diary is the fourth survey for the Davis pilot survey. Copies of each survey can be found
in Appendix A. In order to maintain confidentiality, address files are not made available. The

names of the data files for each survey are listed below. The files are available with supporting

documentation.

Davis Phase-0 (Will you participate) data files; PHODAVIS . DBF

Davis Phase-1 (Background) data files: BACKEXT.DBF

Davis Phase-2 (Household) data files: PH2EXT.DBF

Davis Phase-3 (Individual) data files: PH3AEXT.DBF, PH3BEXTI1.DBF,
PH3BEXT2.DBF, PH3CEXT.DBF,
PH3DEXT.DBF,

Davis Trip Diary data files: DAVISTRI.DBF,
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Bay Area Survey Data Files

The data files for the Bar Area surveys are developed for the phases of the survey or a particular
question which requires a separate file a combined file. Each phase of the survey focused on one
particular segment of the study. Phase-0 is the one page recruitment questionnaire. Phase-1.is the
household questionnaire. Phase-2 is the individual questionnaire. The travel diary is the fourth
survey for the Bay Area survey. Copies of each survey follow. As with the Davis survey,
address files are not made available. The names of the data files for each survey are listed below.

The files are available with supporting documentauon.

Will You Participate ARBPHO.TXT

Househeld Questionnaire PH1EXT.TXT, VEH2. TXT
Personal Travel Diary TRIP.TXT, FREQTRIP.TXT
Individual Questionnaire PH2EXT1.TXT, PH2XT2.TXT
Combination file HOUSE.TXT
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Mailing Address Data Base Used for the Bay Area Household Survey and
Data Files Summarizing Survey Results

Sample households were selected randomly from each study site based on mailing address.
Mailing addresses were collected through a Florida company that provides addresses for
marketing uses.

In order to develop a list of residential mailing addresses, carrier route numbers, a post
office term for a specific delivery ﬁrea, were needed because mail marketing firms requested
carrier route numbers before furnishing a mailing list. For the Pleasant Hill and Concord sites
Carrier Route Information System (CRIS) sheets were obtained by a site-visit to each post office.
San Jose mailed the necessary sheets, and the CRIS information for San Francisco had to be
obtained through a central Post Office facility in Memphis, Tenn.

Since the Post Office does not release individual addresses, a list of carrier route numbers
for each site was developed by using detailed zoning and plot maps in conjunction with the CRIS
sheets. Streets falling within each site's boundaries could be matched to a particular carrier route
number and the total site-specific carrier route numbers for each of the five Bay Area sites
provided the information necessary for a mail marketing firm to generate five residential mailing

lists on diskettes,

Data Files

Data from the Personal Travel Diary, Household Questionnaire and Individual Questionnaires
was entered using DBASE IV. DBASE was chosen for data entry for several reasons. First, data
from DBASE can easily be translated into Word Perfect, ASCII files and various statistical
packages. Second, the data entry screen can be customized for ease of data entry. Third, it is
commonly available on most IBM and IBM compatible computers and is therefore the most

compatible format available.
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