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ABSTRACT

Several different trends in the 1990s have led to increased efforts to improve the
alternatives to driving. In response, planning agencies have been taking a new look at both
transportation and land use policies in an effort to enhance transportation choices. Their efforts
have been hampered by a lack of practical planning tools. What's needed are practical measures
of accessibility that can be used to evaluate the proximity to and adequacy of activities and the
availability of alternative modes in neighborhoods throughout the city.

The goals of the project described in this report were to identify the factors that contribute
to accessibility at the neighborhood level and to explore the variety of ways that planners can
evaluate neighborhood accessibility using existing data sources and the capabilities of geographic
information systems (GIS). Rather than developing a single measure of accessibility, we set out
to design and build a neighborhood accessibility database that would allow planners to assess a
wide range of accessibility factors and identify specific kinds of deficiencies in either land use or
transportation systems.

Despite limitations in both data availability and GIS capabilities, several useful and
insightful measures of neighborhood accessibility in terms of proximity to retail and services and
the simple and practical database can be calculated. These measures, calculated for seven

neighborhoods in Austin, TX enabled a comparison of accessibility between different kinds of
neighborhoods that highlighted potential deficiencies and inequities. The development of a

database to monitor and assess neighborhood accessibility is the first step towards developing

policies that will enhance accessibility and guarantee an adequate range of choice.
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EXECUTIVE SUMMARY

Several different trends in the 1990s have led to increased efforts to improve the
alternatives to driving. In response, planning agencies have been taking a new look at both
transportation and land use policies in an effort to enhance transportation choices. Their efforts
have been hampered, however, by a dearth of applicable planning tools, particularly measures or
indicators they can use to evaluate the adequacy of current policies or the impacts of proposed
policies at the neighborhood level. Planners are beginning to turn to accessibility measures to fill
this need. As generally defined, accessibility reflects the ease of reaching needed or desired
activities and thus reflects characteristics of both the land use system (where activities are
located) and the transportation system (how the locations of activities are linked). Despite an
extensive academic literature, examples of the actual use of accessibility measures in planning
are relatively scarce, and the literature offers few approaches that adequately assess accessibility
at the neighborhood level for different modes of travel. What's needed are practical measures of
accessibility that can be used to evaluate the proximity to and adequacy of activities and the
availability of alternative modes in neighborhoods throughout the city.

The goals of the project described here were twofold: first, to identify the factors that
contribute to accessibility at the neighborhood level, and second, to explore the variety of ways
that planners can evaluate neighborhood accessibility using existing data sources and the
capabilities of geographic information systems (GIS). Rather than developing a single measure of
accessibility, we set out to design and build a neighborhood accessibility database that would
allow planners to assess a wide range of accessibility factors and identify specific kinds of
deficiencies in either land use or transportation systems.

The first step in designing a neighborhood accessibility database was to identify the range
of factors that contribute to accessibility for residents of a neighborhood. Although few studies
address this need directly, we found a number of studies which provide insights into the factors
that matter to residents and a smaller number which provide ways of measuring these factors.
Activity factors include those that relate to the activity itself, such as the size of the activity or the
quality of the products or services provided, and those that relate to the design of the site where
the activity is located, such as the density and mix of activities found at the site. Transportation
factors can be categorized as impedance factors (e.g. distance, time, cost), level-of-service
factors (e.g. crowding, directness of route, information availability), terminal factors (e.g. parking
availability, intermodal connections, terminal design), and comfort factors (e.g. traffic speed,
lighting, weather, scenery). The set of factors and their relative importance is somewhat different
for each mode. For both activity and transportation factors, the research suggests that qualitative

and subjective factors are important enough to residents that planners must consider them.



Practical data limitations hinder the ability of planners to evaluate these neighborhood
accessibility factors on a city-wide basis. Usually, data on qualitative and subjective factors are not
readily available; these factors are hard to assess and the accuracy and stability of the
observations are often questionable. Available land use data include data on residents from the
Census of Population and Housing down to the block level and data on employment from
Metropolitan Planning Organizations at a census tract or traffic analysis zone level. In addition,
telephone directory listings in electronic format are available commercially and provide the name
of the business, its Standard Industrial Classification, and its street address with geocoding.
Although these databases have important limitations, the availability of disaggregate business
data for an entire urban area permits a detailed analysis at both the local and regional level.
Available data on transportation factors are usually limited to automobile and transit travel
distances, times, and costs. Data on infrastructure for pedestrians and bicycles are not generally
available, although the situation seems to be changing.

The spatial nature of both land use patterns and transportation networks lends itself to
evaluation using a geographic information system. A GIS has several built-in capabilities that
enable the analysis of a variety of accessibility factors. The buffering capabilities of GIS allow for
a simple analysis of proximity to retail and services at several distances from the neighborhood. A
number of useful accessibility measures can be readily calculated from the available land use
data using this buffering capability. We defined the retail intensity as the total number of all retail
establishments that occur within the neighborhood boundaries. We defined the diversity of
development as the number of different types of establishments, as defined by SIC codes, that
occur within a specified area. Finally, we defined retail choice as the number of establishments of
a particular type that occurs in the neighborhood. All of these measures can be normalized by
population or land area to facilitate comparisons between neighborhoods. In addition, location
quotients, a technique borrowed from the field of regional economics, can be calculated that
compare the share of local businesses that a particular type of business represents in the
neighborhood to the share for the city or region as a whole. This measure can be used to show a
relatively high concentration of activities in a certain area, or the converse, a relative lack of
activities

These measures may provide a useful and insightful analysis of neighborhood
accessibility in terms of proximity to retail and services. However, they do not reflect the structure
or characteristics of the transportation system, particularly for transportation modes other than
driving, and they focus on the entire neighborhood as the unit of analysis. These limitations reflect
limitations in both data availability and the structure of GIS. Several recent research projects

demonstrate some of the ways that GIS can be used to evaluate accessibility but also reflect the
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limitations of current GIS technology and data sources. In all these examples, researchers point
to the poser of visualization as an important benefit of the use of GIS for accessibility analysis.

To explore the usefulness of the alternative measures of neighborhood accessibility, we
chose as case studies seven neighborhoods in Austin that vary in their physical form, era of
development, location within the city, and socio-economic characteristics. For the seven
neighborhoods we calculated the intensity, diversity, and choice measures, as well as the location
quotients, for business types deemed most important to neighborhood access. These measures
proved useful in illustrating differences in accessibility that occur in neighborhood development
patterns. Neighborhoods built in the 1970s and 1980s were shown to provide much lower levels
of accessibility than neighborhoods built before WWII or even in the 1950s and 1960s. This
finding is due at least partly to the location of these neighborhoods at the fringe of the
metropolitan area. In addition the measures pointed to deficiencies in lower-income
neighborhoods, not so much in terms of the numbers of establishments but rather in the types of
establishments found there.

Although the available data and the capabilities of GIS fall short of providing planners with
a full assessment of the factors that influence neighborhood accessibility, the simple analysis that
is currently possible still yields useful information and helps to identify important differences in
accessibility between neighborhoods. Even with limited data and limited GIS capabilities, it is
possible to generate useful measures of neighborhood accessibility. Fortunately, both the data
available to planning departments and the facility of planning staff with GIS are improving.
Planners have an interesting opportunity to help the process along by making data collection itself
an important part of the planning process - to use data collection as a way to facilitate public
involvement and build technical capacity within neighborhoods as well as to build a city-wide
database. Planners can also use the mapping capabilities of GIS to facilitate input from the
neighborhood by helping residents to visualize and understand the implications of the data.
Providing the neighborhood planning team with direct access to a GIS and sufficient training to
use it effectively would be even better — and may not be as costly or impractical as one might
think, as demonstrated by a growing number of examples. The development of a database to
monitor and assess neighborhood accessibility is the first step towards developing policies that
will enhance accessibility and guarantee an adequate range of choice - for both activities and the

means to reach them - for all.
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CHAPTER 1. INTRODUCTION

Several different trends in the 1990s have led to increased efforts to improve the
alternatives to driving. Federal transportation policy, as shaped by the Intermodal Surface
Transportation Efficiency Act of 1991 and the Transportation Equity Act for the 21° Century of
1998, now emphasizes transit as well as walking and biking out of concern for both the
environment and equity of service. The New Urbanism movement has focused attention on how
the design of neighborhoods encourages or discourages walking, among other things, and has
given weight the idea that land use regulations are also an important element of a transportation
program. In addition, the relative lack of services in lower-income neighborhoods, where
residents have more limited options for transportation, has been the target of renewed attention in
recent years. In response, planning agencies have been taking a new look at both transportation
and land use policies in an effort to enhance transportation choices. Their efforts have been
hampered, however, by a dearth of applicable planning tools, particularly measures or indicators
they can use to evaluate the adequacy of current policies or the impacts of proposed policies at
the neighborhood level.

Planners are beginning to turn to accessibility measures to fill this need. As generally
defined, accessibility reflects the ease of reaching needed or desired activities and thus reflects
characteristics of both the land use system (where activities are located) and the transportation
system (how the locations of activities are linked). An extensive academic literature on
accessibility measures produced over several decades suggests many ways to define and
measure accessibility, though examples of the actual use of accessibility measures in planning
are relatively scarce. In addition, the literature offers few approaches that adequately assess
accessibility at the neighborhood level for different modes of travel. What's needed are practical
measures of accessibility that can be used to evaluate the proximity to and adequacy of activities
and the availability of alternative modes in neighborhoods throughout the city.

The development of such measures presents interesting challenges. While traditional
measures of accessibility focus on the distance to and size of potential destinations, for example,
other characteristics of the local environment may have an important impact on travel options,
particularly modes like walking and biking that also depend on how comfortable and safe the route
feels. Traditional measures often assume that all residents care equally about the same factors
and the same activities, when in fact preferences and needs vary from household to household.
Of course, incorporating these qualities into an assessment of accessibility would require data that
are not readily available nor easy to collect, a real obstacle to developing practical accessibility

measures. Planners may find some help, however, in geographic information systems (GIS),



which offer a unique tool for managing and analyzing data on the variety of land use and
transportation characteristics that contribute to neighborhood accessibility.

The goals of the project described here were thus twofold: first, to identify the factors that
contribute to accessibility at the neighborhood level, and second, to explore the variety of ways
that planners can evaluate accessibility using existing data sources and the capabilities of
geographic information systems (GIS). Rather than developing a single measure of accessibility,
we set out to design and build a neighborhood accessibility database that would allow planners to
assess a wide range of accessibility factors and identify specific kinds of deficiencies in either land
use or ftransportation systems. Although we found the available data on characteristics of
alternative modes of transportation and the capabilities of GIS to analyze transportation linkages
more limited than we'd hoped, the simple and practical database we were able to construct for
Austin, TX enabled a comparison of accessibility between different kinds of neighborhoods that
highlighted potential deficiencies and inequities. Our hope is that this work will prove useful in the
growing number of neighborhood planning programs found in Austin and throughout the country.

In Chapter 2, we provide a short review of the literature on accessibility measures and
summarize existing research that identifies the range of factors that contribute to neighborhood
accessibility. Chapters 3 and 4 include assessments of the kinds of land use and transportation
data commonly available to planning departments and of the capabilities of GIS to help planners
make sense of the data. In Chapter 5 we present an example of how this approach to evaluating
neighborhood accessibility can highlight deficiencies and inequities using a sample of
neighborhoods from Austin, TX. Finally, in Chapter 6 we consider possible improvements to the
approach presented here that might be possible with additional data collection and more
sophisticated analysis and discuss the role of GIS and accessibility measures in the neighborhood

planning process.



CHAPTER 2. MEASURING ACCESSIBILITY

Accessibility is an important concept for urban planners in that it reflects the possibilities
for activities, such as work or shopping, available to residents of a neighborhood or a city or a
metropolitan area. Accessibility is determined by attributes of both the activity patterns and the
transportation system in the area. The spatial distribution of activities, as determined by land
development patterns, and their qualities and attributes are important components of accessibility,
as are the qualities and attributes of the transportation system that links these activities, such as
travel time and monetary costs by mode. Although most researchers agree on this general
definition of the concept of accessibility, they have developed a wide variety of ways to measure it.

The literature on accessibility measures has a long history. Most measures can be
classified as one of three basic types (Handy and Niemeier 1996). Cumulative opportunities
measures are the simplest type. These measures count the number of opportunities reached
within a given distance or travel time and give an indication of the range of choice available to
residents. Gravity-based measures are derived from the denominator of the gravity model used
to predict trip distribution; these measures weight the amount of activity at different destinations by
the cost (or time or distance) to get there. The third type of measure is based on random utility
theory, in which the probability of an individual making a particular choice depends on the utility of
that choice relative to the utility of all choices; the accessibility measure comes from the
denominator of the model and reflects the total utility of all choices. All three types of measures
require that the activities and the transportation system be characterized in some way. In general,
the three approaches offer different trade-offs between the simplicity and ease of comprehension
of the measure and the sophistication with which the activities and transportation system are
characterized. The more sophisticated measures also require the more sophisticated data.

Whatever the form of the measure, the key is to measure accessibility in terms that
matter to people in their assessment of the options available to them (Handy and Niemeier 1996).
For the activity component of accessibility, this means knowing something about what activities
and what characteristics of different activities matter to people. A neighborhood resident might
value proximity to a supermarket but not care about being near a motel, for example, and he
might care about the atmosphere of the supermarket as much as the relative prices of the goods
sold there. For the transportation component of accessibility, this means knowing something
about what characteristics of different modes of travel matter to people. A resident may be most
concerned about the time it takes to get to a destination using different modes, or may focus more
on cost.

In developing a practical technique for assessing neighborhood accessibility, then, a



number of questions must be addressed. First, what factors tend to matter most to residents?
Clearly it is impossible to measure, let alone know, every factor that matters to every resident.
Fortunately, a number of studies help to identify the factors that seem to matter most to most
residents. We compile a list of these factors below. Second, what kind of data are available or can
be collected about these factors? The data commonly used by planning departments miss many
of the factors important to neighborhood accessibility and may not be available in a useful format
if they are available at all. Some factors are reasonably objective and can be easily measured,
while others involve significant subjectivity and are not so easily quantified. We explore these
issues in Chapter 3.

Third, how can planners make sense of the available data on neighborhood accessibility
factors? Traditional accessibility measures can, depending on their structure, specification, and
calibration, combine a number of important factors into a single, all-encompassing measure of
accessibility. This approach, however, may be neither practical nor desirable for planning
purposes. The more complex the measure, the more data and the more analysis skill required,
limiting the ability of most planning departments to develop such measures. The development of
utility-based measures, for example, is probably beyond the capability of most departments. In
addition, much important information is lost when the data are collapsed into a single or even a
few measures. Traditional measures of accessibility may help planners identify neighborhoods
where accessibility is relatively high or relatively low, but they do not, on their own, point to the
specific factors contributing to high or low accessibility for residents. As an alternative, we explore
the practicality and effectiveness of using GIS to manage and analyze a database of
neighborhood accessibility factors. This effort is described in Chapters 4 and 5.

Finally, the use of the neighborhood as the spatial unit of analysis presents both
opportunities and challenges. Analysis at the neighborhood level allows for a more detailed
examination of the qualitative characteristics of the local environment than would an analysis at a
larger geographic level. However, if neighborhoods are defined by their natural boundaries
(usually major arterials or open space), their areas and populations may vary considerably. Thus,
some normalization by area or population may be necessary in order to compare accessibility
between neighborhoods. In addition, accessibility may vary considerably within a neighborhood
depending on the distribution of retail and services relative to the distribution of population within
and among adjacent neighborhoods. Thus, it is important to also evaluate accessibility from
different points within the neighborhood. This evaluation requires a more sophisticated analysis,
including some sampling of points within the neighborhood and a more accurate estimate of
distances between points. These issues are highlighted in the example presented in Chapter 5.

The first step in designing a neighborhood accessibility database is to identify the range of

factors that contribute to accessibility for residents of a neighborhood. Although few studies



address this need directly, we found a number of studies which provide insights into the factors
that matter to residents and a smaller number which provide ways of measuring these factors. We
found more research that spoke to transportation factors than to activity factors, but in both cases
the research suggests that qualitative and subjective factors are important enough to residents

that planners must consider them.

ACTIVITY FACTORS

The most basic characterization of activity is that a particular type of activity can be found
at a particular location. Cumulative opportunities measures, for example, typically reflect a simple
tally of locations of a particular type of activity. Another common approach is to account for the
relative amount of activity at each location, usually measured in terms of the number of
employees or sometimes the square footage of building found at each location. This approach is
commonly used in both gravity measures and utility measures of accessibility. But beyond the
existence of an activity and the amount of an activity at a particular location, what factors influence
the attractiveness of a particular destination to residents?

Our previous research has identified several specific characteristics that residents
consider in evaluating the activities in and around their neighborhood; these characteristics range
from mostly objective to highly subjective ( Handy et al. 1998; Handy and Clifton forthcoming). The
more objective factors for an activity such as grocery shopping include size of store, prices, ease
of parking, and range of product selection. More subjective factors include quality of products,
crowds, length of check-out lines. Highly subjective factors like atmosphere also matter. The
relative importance of such factors is difficult to assess, however. Not only does the importance of
these factors vary by individual, but it may vary at different times for each individual: residents may
use different criteria in evaluating stores for major food shopping than for a trip for a gallon of milk,
for example.

Recker and Kostyniuk (1978) also studied factors that influence destination choice for
grocery shopping trips in urban areas. Their study included a survey of respondents’ perceptions
of grocery stores they frequented on a variety of different attributes. Using factor analysis, they
reduced these attributes into four factors: quality (determined by reasonable prices, variety of
items, meat quality, produce quality, selection of goods, and has items other stores don’t),
accessibility (determined by ease of getting home from store, to store from work, and to store
from home), convenience (determined by parking facilities, proximity to other shops, hours of
operation, ease of finding items in store, and crowding in store), and service (acceptance of credit
cards, check cashing, ease of returning goods). In the destination choice models estimated, only

the service factor proved insignificant.



Research in the field of retailing, of course, provides additional insights into factors that
influence the customer’s choice of a particular establishment. A 1980 study by Nevin and
Houston, for example, looked at the role of image in the attractiveness of urban shopping areas.
Besides factors such as the quality of stores, the variety of stores, product quality and selection,
and general price level, they found that the availability of lunch/refreshments, the adequacy of
comfort areas, the friendliness of the atmosphere, the helpfulness of store personnel, and
whether the center was an easy place to take children also contributed to the attractiveness of a
shopping area.

These studies suggest a list of factors that contribute to the attractiveness of a particular
activity site. These factors can be grouped as relating to the activity itself or relating to the design
of the site (Table 2-1). This list is by no means exhaustive, but it gives a sense of the wide range
of factors that contribute to attractiveness. It is also important to remember that the relative

importance of these factors will vary depending on the type of activity.

TABLE 2-1. ACTIVITY FACTORS

Factors Related to Activity Itself:
size and scale
quality of products/services
variety of products/services
price of products/services
hours of operation
crowds/lines
interior design
atmosphere
ownership (local vs. chain)
customer recognition

Factors Related to Site Design:
mix of activities at site
density of activities at site
parking facilities
atmosphere
landscape design

What activities to include in an assessment of neighborhood accessibility is also an
important question. Most examples of accessibility measures in the literature use total retail and
service employment, without further differentiation of activity types. Some studies focus on
specific kinds of activities, such as grocery shopping (Handy and Neimeier 1996) or health care

services (Wachs and Kumagai 1973). Our previous study gives some indication of the local



businesses most frequently used by residents of six Austin neighborhoods. Supermarkets and
grocery stores topped the list, followed by drug stores, restaurants, discount stores, convenience
stores, video stores, Laundromats or cleaners, and bakeries (Handy, et al. 1998). This list can
serve as a guide to activities to include in an assessment of neighborhood accessibility. What it
leaves out, however, are possible high-priority activities not located in or near these six

neighborhoods.

TRANSPORTATION FACTORS

Just as important as the activities found in and around the neighborhood are the options
residents have for getting there. Distance and time are used most often as measures of
impedance in accessibility functions and represent the burden required to travel to a particular
destination - an important factor but not the only one. While distance and time can be important
considerations in the decision to drive, walk, bike, or ride transit, additional factors contribute to
the varying degrees of accessibility offered by different modes of travel in different neighborhoods.
Mode choice models and level-of-service measures as well as exploratory studies suggest a long
list of transportation factors that contribute to neighborhood accessibility for different modes
(Table 2-2). These factors can be categorized as impedance factors, level-of-service factors,
terminal factors, and comfort factors.

Accessibility factors for drivers are, perhaps, the most straightforward. Mode choice
models consistently show that travel time, or sometimes a generalized travel cost including travel
time and monetary costs, is the most significant factor to drivers. Other factors that influence the
travel time or cost, including traffic volumes, signalization, directness of route, and continuity of
route, may also be important. Drivers may consider the availability and cost of parking at the
destination. Comfort factors may also play an important role for some drivers in their perception
of accessibility: poor lighting, bad weather, excessively high or low traffic speeds, high volumes of
traffic, unappealing scenery, inadequate signage, or poor pavement condition may contribute to a
negative perception of accessibility. The importance of these perceptual factors is mostly
undocumented. Work by Ullrich (1991), however, shows that the kind of chaotic visual
environments found along many (if not most) arterials in metropolitan areas significantly increases

levels of stress for drivers.



TABLE 2-2. TRANSPORTATION FACTORS BY MODE

Automobile Transit Walking Bicycling
Impedance Factors
distance X X X X
in-vehicle time X X
out-of-vehicle time X X X X
cost X X
topography X X
Level of Service Factors
volumes/crowding X X X X
signalization X X X X
service frequency X
hours of operation X
directness of route X X X X
continuity of route X X X X
information availability X
signage X X X X
facility widths X X X
vehicle design X X X
shelter X X X
benches X X
Terminal Factors
parking availability X X X
parking cost X X
terminal locations X
intermodal connections X X X
terminal design X X X X
Comfort Factors
traffic speed X X X X
traffic volumes X X X X
pavement condition X X X X
lighting X X X X
weather X X X X
shade X X X
scenery X X X X
crime/police presence X X X
cleanliness X X X
conflicts with other modes X X X X
other users X X X X

Mode choice models show that travel time is the most significant factor in the decision to
use transit as well. However, most models also show that transit users differentiate between in-
vehicle and out-of-vehicle time, assigning significantly greater cost to the latter. This finding

reflects the exposure of the transit user to the elements as well as to the uncertainty of transit



service as he waits for a transit vehicle. As a result, amenities such as benches and shelters are
important to transit users, as are factors that influence how safe transit users feel while waiting,
including lighting, the speed and volume of passing traffic, crime levels in the area, etc. A study
of customer satisfaction among riders of the Bay Area Rapid Transit (BART) system (Weinstein
2000), for example, used factor analysis to group over forty attributes of the system into eight
factors influencing satisfaction, listed in order of relative importance: service and information
timeliness, station entry and exit (including length of lines, reliability of fare gates, availability of
escalators and elevators, etc.), train cleanliness and comfort (determined by noise levels, graffiti,
cleanliness of windows, temperature, seat comfort, etc.), station cleanliness, police presence (in
stations, parking lots, and on trains), policy enforcement (such as no smoking, eating, or drinking),
and parking (car and bicycle parking plus lighting).

Although pedestrians also are sensitive to travel time and are limited in how far they can
travel by the slow pace of walking, they are also highly sensitive to the character and quality of the
environment through which they walk. Our previous study showed that perceptions of safety,
shade, and the presence of other people were important determinants of the frequency with which
residents walked in the neighborhood (Handy, et al. 1998). Several recent efforts to evaluate the
pedestrian environment also point to important accessibility factors. In the LUTRAQ studies, a
Pedestrian Environmental Factor (PEF) was calculated from four factors: ease of street crossing,
sidewalk continuity, local street connectivity, and topography (1000 Friends of Oregon 1993). In
Fort Collins, CO, a pedestrian level-of-service measure is used in evaluating the traffic impacts of
new development. This measure incorporates the directness of street layout, the continuity of
sidewalks, the width of street crossings, visual interest and amenities, and security/safety
evaluations (Moe and Reavis, undated). The City of Gainesville, FL, developed a pedestrian level-
of-service measure that included the provision of a pedestrian facility (characterized by continuity,
width, parallel alternatives), conflicts (driveways and side streets, pedestrian signal delay, crossing
width, speed limits, presence of medians), amenities (buffers, benches, lighting, shade trees),
motor vehicle level-of-service (to reflect volumes of traffic), maintenance, and transportation
demand management or multi-modal policies (Dixon 1995). Sarkar (1993) used a pedestrian
level of service measure based on safety, security, comfort and convenience, continuity, system
coherence, and attractiveness to evaluate the street environment in European cities. Pedestrian
level-of-service is also influenced by the degree to which sidewalks and curb ramps meet the
requirements of the Americans with Disabilities Act. Sidewalk characteristics such as driveway
crossings, cross slopes, small changes in level (including irregularities), clearance widths, and
protruding objects determine the accessibility of sidewalks to persons with disabilities (Axelson, et
al. 1999) — and to parents with strollers, kids on skateboards or scooters or bicycles, and

pedestrians in general.



Bicycle riders are influenced by a mostly parallel set of factors. The National Bicycling
and Walking Study included an assessment of the reasons why bicycling is not being used more
extensively (FHWA 1992). In reviewing a number of surveys on bicycle use, this study found that
primary deterrents to cycling included traffic safety concerns, adverse weather, inadequate
parking, and road conditions, and that secondary deterrents included fear of crime, lack of bicycle
routes, inconsiderate drivers, and inability to bring bicycles on the bus. The FHWA has, more
recently, developed a "bicycle compatibility index" to evaluate the appropriateness of a roadway
for bicycle use. This index includes the presence of a bicycle lane, the width of the lane, the width
of the curb lane, traffic volume in the curb lane and other lanes, speed of traffic, the presence of a
parking lane and its occupancy, truck volumes, parking turnover, and right-turn volumes (FHWA
1999). The City of Gainesville also developed a bicycle level-of-service measure, similar to its

pedestrian measure but with slightly different definitions of each factor (Dixon 1995).
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CHAPTER 3. DATA NEEDS AND ISSUES

Practical data limitations hinder the ability of planners to evaluate these neighborhood
accessibility factors on a city-wide basis. While some relevant data may be available, complete
information in formats compatible with computer applications often is not. Usually, data on
qualitative and subjective factors are not readily available; these factors are hard to assess and
the accuracy and stability of the observations are often questionable. Gathering detailed
information about activity systems and transportation systems, let alone residents’ perceptions of
them, would require a time-consuming and costly data collection effort. Planners must weigh the

costs of collecting such data with the potential benefits.

LAND USE DATA

At a minimum, an accessibility analysis requires information about what kinds of activities
exist and where they are located. The availability of land use data and its level of detail often vary
by local planning department. Data about residents are the easiest to find. The Bureau of the
Census provides aggregate socio-economic data down to the census tract, block group, and even
block level; however, since the Census is only conducted every ten years, it may not reflect recent
changes on the neighborhood level. Some jurisdictions may have updates of the Census data for
population and, more rarely, 