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Figure 1:  Bikeability  Scores (out of 100) 

Executive Summary 

The ñ20-minute neighborhoodò is often thought of as a place wherein daily needs can be met 

within a walkable area. With Portlandôs recently adopted goal of increasing bicycle ridership to a 

25% mode share by the year 2030, efforts to incorporate bicycles into this concept will become 

increasingly important. However, limited research has examined the mix of physical infrastructure 

and land uses that constitute a ñbikeableò neighborhood or community. This paper explores a 

methodology for assessing a neighborhoodôs bikeability based on its mix of infrastructure and 

destinations ï essentially the 20-minute neighborhood for bicycles. The area of outer east Portland, 

an area east of 82
nd

 Avenue with substantially lower bicycling rates than other Portland 

neighborhoods, is used as a case study and compared to an assessment of neighborhoods that are 

considered to be bike-friendly (downtown, inner-east and north Portland). The paper examines prior 

approaches to assessing bikeability, details a new method to measure bikeability, presents the 

findings, and explores what impact expected or potential transportation and land use changes might 

have on bikeability. 

The findings confirmed that, 

taking into account route infrastructure 

and destination accessibility, east 

Portland is considerably less bikeable 

than inner Portland locations.  Figure 1 

shows current bikeability scores 

derived in this paper.  East Portland 

locations had an average bikeability 

score of 76 (out of 100) compared to 

an average of 96 for inner Portland neighborhoods.  The impact of planned bicycle facility 

improvements was found to increase bikeability scores in east Portland; however, those locations 

still lagged far behind other Portland neighborhoods primarily due to lower street connectivity and 

fewer destinations.  Areas where cyclistsô needs were underserved due to a lack of access to a 

specific type of destination are identified as opportunities for considering new shops, services, or 

developments that could exert a positive influence on a neighborhoodôs bikeability; for example, 

several strategically placed grocery stores would increase bikeability in east Portland. 
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Introduction and Background 

Dense, well-connected neighborhoods where residents can access services, shopping, transit, 

restaurants and employment centers without the use of a car are often lauded as an important next 

step in urban and suburban development.  These goals have come up in the aftermath of decades of 

federally-subsidized automobile and highway-centric planning that encouraged development of 

cheap land on the periphery of metropolitan areas, tore up existing urban streetcar systems, and 

disconnected urban neighborhoods with highway projects.  Given that much of the current urban 

landscape was created for the automobile, it is no surprise that most people view the car as a 

necessity. 

However, many places are now embracing the idea that auto-dependent cities are not 

sustainable from an environmental, economic and national-security standpoint.  In recent years, 

planners have grappled with many of the problems left by years of this kind of auto-oriented 

planning.  Auto-dependent cities are damaging quality of life - poor air quality is increasingly 

impacting public health; traffic jams are siphoning off hours that could be spent with families, 

exercising, working, or any number of other productive or relaxing activities; disconnected street 

systems are preventing us from interacting with our neighbors or shopping in local stores. 

Many communities struggle to recreate the kinds of neighborhoods that sprang up prior to 

the age of the automobile.  The existing street-grids and overall landform remain from the before 

the postwar highway era in some places; however, many areas were divided up by highway 

construction or built after that time, including most suburban neighborhoods. Even in areas that 

retain an existing land-use pattern from a pre-automobile age and have characteristics of a non-

automobile dependent neighborhood, uses and infrastructure have adapted to automobile.  For 

example, many urban and suburban residents drive out to complexes of mega-stores, causing local 

shops and services to dwindle.  Efforts to recreate neighborhoods where residents can manage (and 

want to manage) without cars usually focus on providing transportation options, attracting a 

diversity of uses (including all essential uses) and attaining a certain threshold of population density 

within a limited space. 
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The area of outer east Portland provides an 

interesting case study of a community largely shaped by 

the automobile, but struggling to become increasingly 

urban and decreasingly auto-dependent.  Figure 2 shows 

the area identified in the 2009 East Portland Action Plan as 

constituting East Portland, which was described in the plan 

as an area that is ñtransitioning from its once suburban and 

semi-rural form into an increasingly urban community - a 

fact that brings both benefits and challenges to the area.ò
1
  

While most of the streets are rectilinear and the Portland 

street grid is noticeable in places, there are also many 

neighborhoods that were developed without connectivity in 

mind and the area is generally dependent on a hierarchical 

street system with limited through 

streets.  Among the goals expressed 

in the 2009 plan are to improve the 

areaôs land use mix by encourage 

mixed-use development and multi-

use commercial areas, to increase the 

safety and accessibility of bicycling, 

and to improve connectivity.
2
  

Currently, bicycle mode splits are 

quite low.  As seen in Figure 3, most 

areas of east Portland have bicycle 

mode splits (albeit for commuting 

trips) of less than 0.5% as of the 

2000 census. 

                                                 

1
 City of Portland, Bureau of Planning and Sustainability. East Portland Action Plan. 2009.  Accessed online 5/25/10 at 

http://www.portlandonline.com/shared/cfm/image.cfm?id=214221.  Pg 1. 

2 East Portland Action Plan, pg 15. 

Figure 2: East Portland as defined in 

the East Portland Action Plan 

Figure 3.  2000 Portland bicycle mode share for commute 

trips by census tract 
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History and Literature Review 

Walkability in the early 20
th
 Century  

Prior to the rise of the automobile and subsequent auto-centric city layout, many cities were 

composed of walkable, dense neighborhoods connected by centrally located transit stations.   Out of 

necessity and ease, neighborhoods contained a multitude of uses.  Steadily, advances in technology, 

from roads to street carriages to subways, increased the distances that were manageable yet still 

allowed people to carry out these essential tasks.  With cars, the development of a highway system 

and the explosive post-war growth of the suburbs, the calculus of the neighborhood changed 

dramatically.  People could afford a private house with a back yard in a suburb and still commute 

into jobs in city centers.  The car allowed cities to become spread out and forced planners to 

actively plan for walkability, rather than having it be a natural side-effect of urban development.  In 

1929, at the end of the decade in which cars asserted themselves as a force in the urban landscape, 

Clarence Perry, working with the Regional Plan of New York, articulated an ideal neighborhood 

unit based on a quarter mile walk around an elementary school, which would be the primary 

meeting point for many civic activities.
3
  Perry envisioned that people would walk within the unit 

limits, but would take cars to travel beyond the unit. Since arterials would surround the unit, 

walking and bicycling between neighborhood units was challenging.
4
   

The twenty-minute neighborhood concept in Portland 

Toward the end of the 20
th
 century, a number of attempts were made to incorporate 

walkability into neighborhood planning, from New Urbanism to Transit-Oriented Development to 

Complete Streets.  Portland development firm Gerding Edlin has marketed the idea of a 20-minute 

neighborhood as a key consideration and quality of life decision.  In marketing mixed-use projects, 

they emphasize a principal of easy access, though not exclusively walkability:  ñImagine being able 

to do all of the necessary and enjoyable things that make life great within 20 minutes of your home . 

                                                 

3 Perry, Clarence.  The Neighborhood Unit, 1929. 
4
 Peter Hallôs Cities of Tomorrow (Third Edition, Blackwell Publishing, 2002) provides a solid overview of these and other 20th 

century planning topics.   
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. . Twenty minutes on foot is ideal, but 20 minutes by transit, bike or even auto is a reasonable 

goal.ò
5
 

Portlandôs Bureau of Planning and Sustainability (BPS) is examining 20-minute 

neighborhoods as it updates the Portland Plan. In May 2009, BPS issued a status report aimed at 

considering how the concept of the 20-minute neighborhood should inform the Portland Plan 

update.
6
  The report defines the 20-minute neighborhood as "another name for a walkable 

environment.ò  In considering if a neighborhood should be considered a 20-minute neighborhood, 

the report reasons that under safe, conducive conditions, 20 minutes translates to about a quarter to 

half a mile ï a consideration of the destinations and density of the neighborhood in that limited area 

would determine if it was such a walkable neighborhood.  The status report briefly considers how 

bicycles impact this understanding of a 20-minute neighborhood, asking if "bicycle and transit 

access [can] enlarge the market area for neighborhood serving services without increasing density." 

In 2009, a group of Portland State Masters of Urban and Regional Planning (MURP) 

students conducted a workshop project exploring the applicability of the Bureau of Planning and 

Sustainabilityôs (then Bureau of Planning) concept of the 20-minute neighborhood to a specific 

place - West Portland Park.
7
  The group also sought to use the concept ñas a framework to initiate 

community discussions about the neighborhoodôs unique assets and challenges in order to build the 

connections and information necessary to actively engage in future planning efforts.ò  The PSU 

group found that the concept of a 20-minute neighborhood was useful in: 

¶ Identifying shortcomings and articulating goals for the neighborhood; 

¶ Framing a conversation around the linkage of land use and transportation access in 

neighborhood planning; and, 

¶ Transitioning to thinking about access and destinations and away from a focus on the 

importance of boundaries (such as neighborhood or city lines). 

Although agencies and firms in Portland have adopted the phrase ñ20-minute 

neighborhood,ò the definition of the term remains unclear.  Is it better understood as a distance (e.g. 

a quarter mile, half mile or something else) or strictly a time of travel (20 minutes of traveling be it 

by foot, bike, transit or other means)?  Or does it refer to how far people are willing to travel by foot 

                                                 

5 Gerding Edlen, Principles of Place, Marketing Brochure, 2007.  Accessed online 5/24/2010 at 

http://www.gerdingedlen.com/files/pdf/principles_of_place.pdf 
6 City of Portland Bureau of Planning and Sustainability. Portland Plan Status Report: 20 Minute Neighborhoods.  May 2009. 

Accessed online 6/1/2010 at http://www.portlandonline.com/portlandplan/index.cfm?a=246917&c=46822 
7 Intersect Planning, ñ20 Minutes in West Portland Park.ò  Portland State University Master of Urban and Regional Planning 

Workshop, June 2009. 
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and on a bike, with or without connections to transit?  To begin to address these questions, it is 

necessary to consider what constitutes a walkable or bikeable distance. 

What is ñwalkableò? 

How far will people walk? 

A meta-study of attributes of walkable environments found that, of seven studies reviewed, 

five argued land use mix (e.g. the destinations in a neighborhood) was a key attribute, while another 

five argued that street network and connectivity were key attributes.
8
  Residential density was the 

only attribute cited by a greater number of the studies (six).  However, land-use mix and residential 

density are arguably highly correlated: as residential density leads to more destinations, the land-use 

mix becomes more conducive to walking as a mode of transportation. 

A study by Moudon et al (2006) found that environmental attributes positively associated 

with walking included higher residential density and smaller street-blocks around home, as well as 

shorter distances to food and daily retail facilities from home.
9
  The study identified average 

distances that people were willing to walk to reach eating/drinking establishments and grocery 

stores as being 860 and 1445 feet, respectively.  A key question asked by the study was ñWhat are 

the neighborhood destinations?ò Based on percent of survey respondents that walk to locations on a 

daily basis, the results were grocery stores (45.9%), non-fast food restaurants (23.0%), drug stores 

(19.2%), convenience stores (16.3%), banks (15.8%), café/coffee shops (15.0%), and post offices 

(12.8%).  In a separate analysis underway at Oregon Public Health Division's Environmental Public 

Health Tracking Program, results suggest that 1650 feet constitutes a reasonable assumption of the 

distance people would be willing to walk to a transit stop, based on an average walking speed of 

2.75 feet/second (on the slow end for older adults) and a walk time of 10 minutes (the average time 

people who walk to rail stops spend on that walk).
10

  These sample distances, ranging from 860 feet 

for grocery stores to 1650 feet for transit stops, fall on either side of the 1320 feet (quarter mile) 

metric often assumed as walkable.   

 

                                                 

8 Mantri, Anupama.  A GIS Based Approach to measure Walkability of a Neighborhood.  March 2008, Masterôs Thesis at University 

of Cincinnati, pg 28.   
9 Moudon, Anne Vernez, Chanam Lee, Allen D. Cheadle, Cheza Garvin, Donna Johnson, Thomas L. Schmid, Robert D. Weathers, 

and Lin Lin.  ñOperational Definitions of Walkable Neighborhood: Theoretical and Empirical Insightsò.  Journal of Physical Activity 

and Health 2006, 3, Suppl 1, S99-S117. 
10 Costantino, Daniel. Oregon Department of Human Services, Office of Environmental Public Health, Environmental Public Health 

Tracking, Personal communication, 6/1/ 2010. 
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Scoring walkability: Walkscore 

One commonly used resource that places a ñscoreò on a placeôs walkability is the website 

Walkscore.  The site uses a proprietary program that analyzes destinations within a mile of a given 

starting address.  Walkscoreôs scoring program apportions points based on a destinationôs proximity 

to the origin, with full points given (in a subcategory) for locations within 0.25 miles of the starting 

point, and partial points given until one mile is reached, after which no points are given.  One 

problem with the Walkscore program is that it uses ñas-the-crow-fliesò calculations, rather than 

examining the actual street network.  This approach is problematic because street network distances 

are often much longer and would therefore earn fewer points than as-the-crow flies distances, 

particularly with cul-de-sac or horseshoe style residential developments.   

Figures 4 and 5 show two sample locations used in this study with half-mile barriers 

marked, both from an as-the-crow-flies standpoint (as Walkscore uses) and from a network 

standpoint (assuming that pedestrians and cyclists must take the existing route network). Areas with 

greater street connectivity (Figure 4 - left) have a larger service area than areas with fewer 

connected streets (Figure 5 - right).  However, in neither case does the network service area cover 

nearly as much ground as the ñas-the-crow-fliesò calculation. Using the WalkScore method, which 

ignores network distances, street connectivity and route choice decisions, accessibility is likely 

exaggerated. 

   
 

 

Figure 4: Network versus as-the-crow-flies 

service areas for a rectilinear system 
Figure 5: Network versus as-the-crow-flies 

service areas for a hierarchical street system 
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What is ñbikeableò? 

How far will a cyclist go?   

Cyclists are likely to want to access many of the same destinations as pedestrians; however 

because they can travel more quickly they may be willing to go further to reach those destinations.  

Using a simplified calculation that a cyclist travels at 10 mph, a 20 minute ride would enable the 

cyclist to travel 3.3 miles.  However, like pedestrians, cyclists are likely willing to travel varying 

distances according to the individual cyclist, conditions and destination. 

A 2008 study by Dill and Gliebe used GPS devices to track cyclistsô activity.
11

  GPS 

participants cycled an average of 6.2 miles per day and median of 4.9 miles per day.  The median 

single trip distance was 2.8 miles, while median distances for trips other than to work or home 

varied from 1 to 2.1 miles.  Applied to a 20-minute neighborhood, these distances may suggest that 

work locations can be a bit more spread out (2-4 miles from home) but that non-work destinations 

might need to be between zero and two miles from home to meet a functional definition of a 20-

minute neighborhood. 

The PSU study mostly consisted of currently regular cyclists and thus may be skewed 

toward more avid cyclists.  Future new cyclists may have differing thresholds for distance and are 

more likely to be on the lower end of the spectrum.  A 2002 study from the UK (Sully) asks ñhow 

far óordinaryô cyclists are happy to use their bicycles before considering transferring to another form 

of transport.ò
12

  The study argues that the distance most ñordinaryò people are happy to cycle as part 

of an ñordinaryò journey may be taken as around one third farther than the average distance cycled 

within a city (or within the trip purpose); applied to the Dill/Gliebe GPS bike study (with average 

non-work trip distances between one to just over two miles), these findings suggest that an ordinary 

cyclist would be willing to cycle roughly 1.33 to just over 2.66 miles to reach a destination.   

 

Portland Bikeway Quality Index and Cycle Zone Analysis 

Going beyond the question of how far a cyclist could or would cycle, the City of Portland 

has also conducted analyses of how suitable various neighborhoods are or could be for cycling.  

                                                 

11 Dill, Jennifer and John Gliebe.  ñUnderstanding and Measuring Bicycling Behavior: A Focus on Travel Time and Route choiceò.  

Report No. OTREC-RR-08-03, Oregon Transportation Research and Education Consortium, December 2008. 
12 Sully, Alex. How Far Are ñOrdinaryò Cyclists Happy to Cycle As Part Of An ñOrdinaryò Journey? Paper presented at Velo 

Mondial, 2000.  Accessed online 4/4/10 at http://www.velomondial.net/velomondiall2000/PDF/SULLY12.PDF.  
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Among those efforts is a ñbikeway quality indexò or BQI, which focuses on physical infrastructure 

and route characteristics.
13

  Among the factors considered in the BQI are: 

¶ Motor vehicle speeds and volumes 

¶ Number of travel lanes 

¶ Width of bicycle lanes 

¶ Dropped bicycle lanes and difficult transitions 

¶ Jogs in route 

¶ Quality of pavement 

¶ Quality of intersection crossings 

¶ Number of stops 

The BQI was one of the factors that informed Portlandôs Cycle Zone Analysis (CZA), which was 

designed to achieve ña better understanding of how existing conditions for bicycling vary across 

Portlandò and allow ña more tailored approach to improving conditions for bicycling by directly 

addressing the deficiencies unique to each cycle zone.ò
14

  The analysis breaks the city into 32 zones 

and analyzes each zone on a number of factors, including bikeway quality, physical barriers, density 

of roadway network, street connectivity, land topography (slope), and land use ï it then rates each 

zone on existing conditions and its potential for increase bicycling.
15

  The land use component of 

the analysis sought to address average trip distance by assessing the average distance from a 

residential tax lot to the nearest tax lot zoned for commercial use.
16

  Because the CZA analysis does 

not factor in actual destinations, the land use portion of the analysis is theoretical based on zoning. 

 

Other bikeability related research 

A survey of recent work around bikeability reveals that the concept is gaining more 

attention; however, most current evaluations of bikeability or related concepts are similar to the 

CZA in that, to the extent that they incorporate land use, they generalize destinations significantly. 

For example, the Pedestrian and Bicycle Information Center put out a seven-question form 

designed to assess a neighborhoodôs bikeability.  The questions are based primarily on facility 

infrastructure and driver behavior.  However, the form does not consider accessibility to 

destinations.
17

  A recent project by University of Washington graduate student Adam Parast 

compared bikeability in Portland and Seattle using a variety of inputs including bicycle facilities, 

connectivity, barriers, slope and zoning to create a rasterized map output of current and potential 

                                                 

13 13 City of Portland Bureau of Transportation. Portland Bicycle Plan for 2030, Appendix C, Page 2.  Accessed online 6/1/2010 at 

http://www.portlandonline.com/transportation/index.cfm?c=44597&a=289122 
14 14 City of Portland Bureau of Transportation. Portland Bicycle Plan for 2030, Appendix C, Page 2. 
15 City of Portland Bureau of Transportation.  Cycle Zone Analysis (CZA):A New Bicycle Transportation Planning Tool.  Presentation 

accessed online May 14 2010 at http://www.portlandonline.com/transportation/index.cfm?a=215045&c=34816. 
16 Birk, Mia, Kim Voros, Mike Rose, Roger Geller and Denver Igarta. Cycle Zone Analysis: An Innovative Approach to Bicycle 

Planning.  TRB 2010 Annual Meeting.  November 14, 2009. 
17 Pedestrian and Bicycle Information Center.  Bikeability Checklist.  Accessed online 6/1/2010 at 

http://www.bicyclinginfo.org/pdf/bikeability_checklist.pdf 



10 

 

bikeability.
18

  Findings indicated that many parts of Portland, including parts of east Portland, have 

the potential to be very bikeable, and suggest some broad approaches (focused on facility 

improvement) that could be implemented to increase bikeability.  Although zoning was used as a 

proxy for trip origin and destination demand, actual destinations were not incorporated into the 

study. 

 

                                                 

18 Parast, Adam Bejan.  Portland and Seattle Cycle Analysis.  Unpublished paper.  Accessed online 6/1/2010 at 

http://dl.dropbox.com/u/4080660/Adanced%20GIS%20Final%20Project%202%20-%20Adam%20Parast.pdf 
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Research Questions and Methodology 

This study is based on several key questions pertaining to whether an average person can meet their 

daily needs while getting around on a bicycle, how a neighborhood could be evaluated for its 

bikeability, and what can be learned from the evaluation.  The following questions guided the 

methodology, the sources used for the research, and the questions asked of the data: 

¶ What are the places to which people make trips?  How often do they visit various types of 

destinations? 

¶ Where are the destinations actually located and how many of them are there? 

¶ How large an area can a cyclist cover?  Given a starting point, how large an area will a 

cyclist be able and willing to cover? 

¶ How many essential destinations fall within this bicycle service area and how can we use 

this information to evaluate bikeability? 

The focus of the study is on bicycle access and bikeability; however, walkability was also 

considered to provide a comparison.  East Portland serves as the focus of the study, and 

neighborhoods in inner Portland (downtown, inner east and north Portland) are assessed to provide 

a comparison. 

What are the places to which people make trips? 

The first step was to identify where people actually go and how often they go there.  This 

study examines how neighborhoods help or hinder people meeting their daily needs on a bicycle; 

therefore, I focused my research on home-based utilitarian trips and excluded any trips to and from 

work.  As a starting point, the 2009 National Household Transportation Survey (NHTS) was used to 

assess the kinds of trips that cyclists make.  However, the cyclist portion of the nationwide survey 

was skewed toward recreational cyclists, rather than the utilitarian cyclists that are the focus of this 

study. Twenty-one percent of bicycle trips recorded in the NHTS survey were taken for the purpose 

of recreation; in comparison just 3.5% of all trips were taken for the purpose of recreation (though 

utilitarian bicycle trips are more common in Portland than in other cities
19

).  I determined that trips 

                                                 

19 Annual survey results from the Portland City Auditor indicate that in 2009, 8% of residents commuted by bicycle, indicating high 

levels of utilitarian cycling (City of Portland Office of the City Auditor, 2009 Resident Survey Results, pg 34).  Comparatively, 

2009 NHTS indicate that just 1% of all trips in the United States are made by bicycle. 
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currently being taken by any mode should be examined based on the focus of whether a trip could 

be taken by bicycle, regardless of whether it currently is or not. 

The sample of trips includes home-based trips to non-work destinations.  Non-home based 

trips were removed from the sample, as were trips to and from work.  Table 1 displays results 

combined into the categories of shopping and errands, social and recreational, and other. 

Table 1.  Percentage of home-based, non-work trips by destination/purpose. 

Shopping / errands (total) 25.1% 

  Buy goods: groceries / clothing / hardware store 17.3%* 

 Buy services: video rentals / dry cleaner / post office / car service / bank 4.7%* 

 Other Shopping / errands 3.1% 

Social / recreational (total) 34.4% 

  Go to gym / exercise / play sports 9.3% 

  Visit friends / relatives 8.5% 

  Go out / hang out: entertainment / theater / sports event / go to bar 3.6%* 

  Get Meal 7.0% 

  Coffee / ice cream / snacks 1.2% 

  Other Social / Recreational 4.9% 

Other Trips (total)  40.4% 

  Go to school, school related 10.2% 

  Go to religious activity 5.4% 

  Medical / dental services 3.8% 

  Pet care: walk the dog/vet visits 2.2% 

  Day care, etc 0.4% 

  Transport someone 13.1% 

  Others 5.4% 

Source: 2009 National Household Transportation Survey  

Note: Shaded categories used in this analysis  

*Starred categories broken down into further categories for analysis  

Some of these categories were further broken down to get a fuller (less generalized) picture 

of places people visit.  This was done because certain trip types that were combined in the NHTS 

survey could not actually be served interchangeably by various destination types ï for example, 

while ñservicesò including video rentals, dry cleaning, post offices, car service and banks were 

combined into one category on the NHTS survey, a post office would not satisfy your need if you 

wanted to withdraw funds and a bank would not satisfy your needs if you wanted to mail a package.   

In addition to the destination by trip types identified in the NHTS data, several other 

categories which are not captured by the trip type data but are still important neighborhood elements 

were considered in the analysis.  Parks were included, which might be the destination for the 

sporting, pet care trips, or general visits to public places.  Libraries were also included and might 

additionally serve some school or public place trip types.  Finally, transit connections (in this case 
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light rail stops and bus lines) were included as important connections to areas beyond the immediate 

neighborhood.  In the end, these destination types were identified through NHTS or other literature 

and assessed in this study: 

¶ Parks, schools, libraries, child care, transit connections (light rail stops and bus lines), 

grocery stores (full service and specialty), clothing stores, general goods, beauty services 

(salons, barbers, etc), banks, mail services, laundry and cleaners, gyms, general 

entertainment, drinking establishments, movie theaters, restaurants, coffee and snack shops, 

and religious organizations. 

Where are those places actually located? 

In order to analyze whether someone could walk or cycle to a particular location, it was first 

necessary to identify where these possible destinations were located.  Metroôs Regional Land 

Information System (RLIS) contains geo-coded data of some of the destinations used in the study, 

including parks, schools, libraries, and transit connections (light rail stops and bus lines).    Figure 6 

shows destinations taken from this source that were considered in the study. 

Figure 6: Non-Business Destinations taken from RLIS 
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 Business address data for other destination types were acquired through a data 

clearinghouse, ReferenceUSA. Standard Industrial Classification (SIC) codes were used to select all 

businesses within specified zip codes in a chosen category type ï business addresses were gathered 

for all child care providers, grocery stores (separated out into full service and specialty stores), 

clothing stores, general goods stores, beauty services (including salons, barbers, etc), banks, mail 

services (including post offices and private mail providers), laundries and cleaners, gyms, general 

entertainment (including bowling, performance venues, etc), drinking establishments, movie 

theaters, restaurants, coffee and snack shops, and religious organizations.  The geographic extent of 

the businesses selected included areas in outer east Portland (including areas of Gresham and 

Fairview) and the comparison neighborhoods of inner east, north and downtown Portland, along 

with a buffer to absorb the full bikeable areas from selected starting points.
20

  6,098 businesses were 

selected, and 5,951 were successfully geo-coded - over a 97% match rate after manual matching. Of 

those not matched, most either lacked a street address or were P.O. Boxes.  All matched 

destinations extracted from ReferenceUSA are shown in Figure 7. 

Figure 7: Portland area businesses extracted from ReferenceUSA data 

 
                                                 

20 Zip codes used were: 97024, 97030, 97060, 97080, 97201, 97202, 97203, 97204, 97205, 97206, 97208, 97209, 97210, 97211, 

97212, 97213, 97214, 97215, 97216, 97217, 97218, 97220, 97221, 97227, 97230, 97232, 97233, 97236, 97239, 97240, 97266, 

97282, 97283, 97286, 97293, and 97296. 
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How large an area can a cyclist cover? 

Information from the literature review suggested that the average cyclist would be willing to 

travel a distance of about 1.33 to just over 2.66 miles for most non-work trips. As will be discussed 

later, destinations closer than 2.5 miles were determined to be more bikeable (i.e. would be 

acceptable biking trips to a greater portion of the population), while destinations greater than 2.5 

miles away were not determined to contribute to a bikeable neighborhood.  Although Dill and 

Gliebeôs finding indicated that cyclists appear to be willing to travel further for work related trips 

(i.e. commuting), since this study is focused on non-work trips, a lesser distance is appropriate.  

Further, because this study is interested in trips that might be made by bicycle (often by people that 

are not currently bicycling) a distance threshold lower than the average threshold of current (and 

therefore likely more experienced) cyclists seemed appropriate.   

One important consideration was the type of route and how different bicycle facilities 

encourage or discourage cycling.  Distances were varied based on bicycle route choice research that 

suggests that cyclists will be willing to go further if the environment is pleasant.  Environments 

more conducive to cycling were assumed to lengthen the distance a cyclist would be willing to 

travel, while environments that were not conducive to cycling were assumed to decrease the 

distance a cyclist would be willing to travel. 

Based on bicycle route choice modeling findings being developed at Portland State, each 

road segment was given a new ñeffective lengthò which assumed that, for each mile a cyclist would 

be willing to travel under standard conditions (in this case, assumed to be a street with a bike lane), 

they would be willing to travel X miles on Y type of road.
21

  Table 2 demonstrates the effective 

length of each segment was calculated. The actual length was multiplied by the inverse of the 

distance threshold multiplier:  Effective Length = (Actual Length) / (Distance Threshold 

Multiplier).  Local streets not identified as arterials or other bike routes (most of the generally lower 

traffic side streets in Portland) were assigned a threshold multiplier of 1 (the same as roads with 

bike lanes).  Streets designated as ñlow traffic through streetsò in RLIS were treated as bicycle 

boulevards (with a 1.22 threshold multiplier) because they provide some similar benefits ïgood 

connectivity and limited automobile interactions.  

                                                 

21 Broach, Joe. PhD Student, Portland State University, Personal Communication, April 19, 2010. 
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Table 2: Network Route Choice Assumptions 
Street Facility Type Distance Threshold 

Multiplier*  

Example: 

Actual Length 

Example: 

Effective Length 

Bike lane 1.0 1000 feet 1000 feet 

Bike boulevard  1.22 1000 feet 819 feet 

Bike path  1.35 1000 feet 740 feet 

Minor arterial (10-20k cars/day)  0.82 1000 feet 1,219 feet 

Major arterial (20-30k cars/day) 0.42 1000 feet 2,381 feet 

Highway (30k cars/day)  0.14 1000 feet 7,142 feet 

Freeways Not Accessible (represented in 

the model as 0.01) 

1000 feet 18.9 miles 

*Distance an average cyclist would travel on this facility type for each unit of their presumed distance threshold 

Next, a multimodal network was built that combined street data with off-street multi-use 

trails using the new ñeffective lengthò column as the network impedance.  Figures 8 and 9 

demonstrate how the effective length influenced the size and shape of the area encompassing all the 

possible locations a cyclist could reach in X miles (going forward, the distance cutoff will be 

referred to as the ñnetwork radiusò, while the area bounded by the outer extent of all network radii 

is the ñservice areaò).  In Figure 8, a low traffic bikeway runs north and south of the origin location, 

enabling the cyclist to move further in those directions.  In comparison, no such facility exists 

moving east and west, resulting in a shorter willingness to cycle in those directions.  Figure 9, 

which shows an origin location abutting a multi-use trail ï the Springwater Corridor ï shows a more 

dramatic example of a service area, wherein east-west movement is facilitated by the trail, 

movement to the north and northwest resembles the diamond shaped pattern one would expect from 

a more traditional gridded street network, while movement to the south and southeast is hampered 

by fewer streets and geographic barriers  (Note: the extent of the barriers are exaggerated because 

Figure 8: Example service area - Low Traffic 

Bikeway (SE 117
th
 Avenue) 

 

Figure 9: Example service area - Multi -use 

path (Springwater Corridor)  
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the network runs up against the Clackamas County line, which was the extent of the network ï this 

mostly effects the 2 and 2.5 mile network radii). 

Selecting origin locations 

A set of origin locations was needed to run the analysis.  Thirteen locations were selected 

from outer east Portland neighborhoods, while thirteen locations were selected from inner Portland 

neighborhoods (including downtown, inner east and north Portland) to provide a comparison 

sample.  The locations represented a variety of geographic locations and neighborhood types.  Some 

of the locations were near major bike routes while others were distant from bicycle facilities; some 

were near large clusters of businesses while others were more isolated. The sampling was not 

intended to be random, but rather sought to encompass a variety of origin location types.  Figure 10 

shows each of the sample home or origin locations (along with an assigned identifying number). 

From those sample home locations, service areas were calculated using network radius distances 

based on the effective length field.  Pedestrian service areas were calculated using network radii of 

0.25, 0.5 and 1 mile.  The bicycle service areas were calculated using network radii of 1, 2 and 2.5 

miles.  Figures 11 and 12 show the service areas for each of the home locations. 

Figure 10: Sample origin locations (with location ID)  selected for the study 
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Figure 11: Service areas using walkable network radii of 0.25, 0.5 and 1 mile 

 
Figure 12: Service areas using bikeable network radii of 1, 2 and 2.5 miles 
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Evaluation: Scoring bikeability and walkability 

Using the geo-coded information on all the business and other destination locations, a sampling of 

starting home locations, and a set of corresponding service areas for each of those starting locations, 

the next step is to gather the information in order to analyze the walkability and bikeability of those 

locations. 

The number of destinations by destination type in each ring (13 X 5 = 65 rings in east 

Portland and 65 rings in inner Portland) was determined using a spatial join (creating a binary 1= 

present 0=not) for each item and then counting the number in each service area.  In tabulating the 

destination counts, each of the variously sized service areas for each of the origin locations had a 

corresponding count of the number of destinations by that type in the service area.  Figure 13 

provides an example of the pedestrian and bicycle service areas around one origin location 

(Location #6) with destination locations mapped over service areas.  Table 3 provides counts for 

each of the service areas. 

Figure 13: Example service area overlaid over destinations (Location 6: 2 NE 148
th
 Avenue) 
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Table 3: Count of destinations reachable in service areas from Location #6 

Number of locations within (effective 

distances): 

Quarter 

Mile Half Mile  

One 

Mile 2 Miles 2.5 Miles 

Area (Square Miles) 0.11 0.41 1.80 7.55 11.92 

Light Rail Stops 1 1 2 5 7 

Bus Lines 2 3 5 11 14 

Parks and Open Public Spaces 0 3 6 28 50 

Libraries 0 0 0 2 2 

Child Care 1 4 5 13 18 

Preschools 0 0 0 1 4 

Elementary Schools 0 0 1 15 21 

Middle Schools 0 0 0 3 7 

High Schools 0 0 0 4 7 

Full Grocery Stores 0 0 0 4 6 

Specialty Grocery Stores 0 2 5 16 31 

Clothing Stores 1 2 5 12 28 

General Goods Stores 0 2 4 29 41 

Beauty Salons, Barbers, etc 0 2 5 27 46 

Banks 0 0 0 10 13 

Mail Services, including post offices 0 0 0 1 3 

Laundry and Cleaners 0 0 1 6 12 

Fitness Locations 0 0 2 4 9 

General Entertainment (bowling, 

theaters, etc) 0 0 1 2 3 

Drinking Establishments 1 1 4 18 27 

Movie Theaters 0 0 0 1 1 

Restaurants 0 1 11 36 61 

Cafés and Snacks 0 1 2 9 15 

Religious Organizations 2 3 10 42 66 

In order to create an objective assessment of the bikeability of the sampled origin locations, 

a scoring method was developed using the destination counts.  NHTS data and a review of related 

literature regarding common destinations were used to create a system wherein a maximum number 

of points were assigned to each destination category: a location received the full or partial points 

depending on its proximity to the origin location.   

For this study, network distances were used, rather than as-the-crow-flies distances as used 

in the Walkscore program, to evaluate the accessibility of the sample origin locations to the various 

destinations.  For the purpose of comparing how neighborhoods fair as bicycling versus walking 

places, two scores were calculated for each origin location ï a bikeability score and a walkability 

score.  For the bikeability score, all locations within one mile of the origin location were assumed to 

be full y accessible and eligible for the full points available for that destination type, while areas 

within 2 miles of the origin location were eligible for up to 50% of the points available for that 

destination type; areas between 2 and 2.5 miles were eligible for up 25% of the available points.  

For the purpose of walkability, the cut-off distances were similar to the Walkscore distances - 
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locations within 0.25 miles could receive 100% of the full points for the destination type, dropping 

to 50% for 0.5 miles and 25% for destinations within 1 mile of the origin.   

Assumptions varied about how many locations of a specific destination type were needed to 

receive full credit (i.e. be fully bikeable or walkable).  For example, for some destination types, 

such as post offices or public libraries, a single location was assumed to satisfy the need for that 

destination type.  However, for other destination types, such as restaurants, it was assumed that a 

single location would not satisfy a personôs needs ï a larger number of restaurants was needed to 

provide choice and variety for most people.  Specifically, it was assumed that if twelve restaurants 

were reachable the neighborhood would be sufficiently walkable or bikeable; the scoring algorithm 

provided partial credit for each restaurant up to twelve. Table 4 shows the point system used with 

the destination types, maximum available points by destination type, and criteria used to determine 

points.   

Table 4: Destination types evaluated, with related maximum score and scoring criteria 

Destination Type Max Points Scoring Criteria 

Light Rail Stops 5 Full points for one occurrence 

Bus Lines 5 1.25 for each occurrence up to full points (4 occurrences) 

Parks and Open Public Spaces 10 Full points for one occurrence 

Libraries 2.5 Full points for one occurrence 

Child Care 2.5 Full points for one occurrence 

Preschools 2.5 Full points for one occurrence 

Elementary Schools 2.5 Full points for one occurrence (public only) 

Middle Schools 2.5 Full points for one occurrence (public only) 

High Schools 2.5 Full points for one occurrence (public only) 

Full Grocery Stores 7.5 3.75 for each occurrence up to full points (2 occurrences).  No points 

beyond first break (0.25 miles for pedestrian or 1 mile for cyclists) 

Specialty Grocery Stores 2.5 0.625 for each occurrence up to full points (4 occurrences).  

Clothing Stores 5.0 1.25 for each occurrence up to full points (4 occurrences).  

General Goods Stores 5.0 1.25 for each occurrence up to full points (4 occurrences).  No points 

beyond first break (0.25 miles for pedestrian or 1 mile for cyclists) 

Beauty Salons, Barbers, etc 2.5 0.625 for each occurrence up to full points (4 occurrences).  

Banks 2.5 1.25 for each occurrence up to full points (2 occurrences).  

Mail Services, including post offices 2.5 Full points for one occurrence 

Laundry and Cleaners 2.5 1.25 for each occurrence up to full points (2 occurrences).  No points 

beyond first break (0.25 miles for pedestrian or 1 mile for cyclists) 

Fitness Locations 5.0 2.5 for each occurrence up to full points (2 occurrences).  

General Entertainment (bowling, 

theaters, etc) 

2.5 1.25 for each occurrence up to full points (2 occurrences).  

Drinking Establishments 5.0 1.25 for each occurrence up to full points (4 occurrences).  

Movie Theaters 2.5 1.25 for each occurrence up to full points (2 occurrences).  

Restaurants 7.5 0.625 for each occurrence up to full points (12 occurrences).  

Cafés and Snacks 5.0 1.25 for each occurrence up to full points (4 occurrences).  

Religious Organizations 7.5 1.5 for each occurrence up to full points (5 occurrences).  

Maximum Total  100.0  



22 

 

Based on my research into the number and types of trips people make, I made decisions on 

how many points to assign per destination category (i.e. the relative importance of one destination 

type compared to another), how to discount points based on distance from the starting location, and 

the number of locations needed.  However, those decisions were ultimately arbitrary and as research 

in these areas improves, assumptions could be refined to improve the utility of the tool.  Table 5 

provides a score sheet demonstrating how the point system would work out for the example above. 

Table 5: Scoring worksheet for example origin at 2 NE 148
th
 Avenue 

Destination Type Maximum 

Possible 

One Mile (full 

points) 

2 Miles 

(50%) 

2.5 Miles 

(25%) 

Points Received  

Light Rail Stops 5 2 5 7 5 

Bus Lines 5 10 22 28 5 

Parks and Open Public Spaces 10 6 28 50 10 

Libraries 2.5 0 2 2 1.25 

Child Care 2.5 5 13 18 2.50 

Preschools 2.5 0 1 4 1.25 

Elementary Schools 2.5 1 15 21 2.50 

Middle Schools 2.5 0 3 7 1.25 

High Schools 2.5 0 4 7 1.25 

Full Grocery Stores 7.5 0 4 6 0 

Specialty Grocery Stores 2.5 5 16 31 2.5 

Clothing Stores 5 5 12 28 5 

General Goods Stores 5 4 29 41 5 

Beauty Salons, Barbers, etc 2.5 5 27 46 2.5 

Banks 2.5 0 10 13 1.25 

Mail Services, including post offices 2.5 0 1 3 1.25 

Laundry and Cleaners 2.5 1 6 12 1.25 

Fitness Locations 5 2 4 9 5 

General Entertainment (bowling, 

theaters, etc) 

2.5 1 2 3 1.88 

Drinking Establishments 5 4 18 27 5 

Movie Theaters 2.5 0 1 1 0.63 

Restaurants 7.5 11 36 61 7.19 

Cafés and Snacks 5 2 9 15 3.75 

Religious Organizations 7.5 10 42 66 7.5 

Maximum Possible 100 Actual Bikeability Score: 79.69 
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Findings 

Walkability and bikeability scores were tabulated for each of the input origin locations.  

Figure 14 shows walkability scores for each location while Figure 15 shows bikeability scores for 

each location.  Walkability scores were necessarily lower than bikeability scores because the 

smaller network radii were used for the walkability scores ï 0.25, 0.5 and 1 mile as opposed to the 

1, 2 and 2.5 mile radii used for the bikeability scores.
22

  Since bicycles can cover a larger area, 

cyclists can reach more destinations and meet more of their daily needs. 

Figure 14: Walkability Scores (out of 100) 

 

The east Portland locations had an average bikeability score of just over 76 out of 100, 

compared to an average score of just under 96 for the locations in inner Portland.  The east Portland 

locations also had significant variability in their scores, ranging from a low of 51 for a location on a 

horseshoe style block near I-84 to a score of 97 in a more gridded and commercial neighborhood.  

In comparison, the locations in inner Portland had less variability ï ranging from 89 to 100 

                                                 

22
 Walkability scores derived here are considerably lower than Walkscore ratings for similar locations.  This may be 

partly due to differences in the categories and points given per category; however, more likely is that the as-the-crow-

flies service area calculations used by Walkscore overestimate the actual walkable distance (see figures 4 and 5). 




































