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Abstract 

Accessibility is defined as people’s ability to reach services and activities in an urban 

environment.  It is measured based on travel costs expressed in various ways and allows 

one to compare ease of travel in urban context. As many factors affect accessibility, different 

aspects and measures of accessibility are found in the literature. The report provides an 

overview of accessibility indicators which are grouped under twelve categories like, 

transportation demand and activity, mobility, transportation options, user information, 

integration, terminals and parking, affordability, mobility substitute, land use factors, 

transportation network connectivity, roadway design and management, prioritization, the 

value of inaccessibility.  Finally an analysis of indicators with their relation to urban audit data 

is given 
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1 Indicators for Transport Accessibility 

The term accessibility basically refers to people’s ability to reach intended goods, 

services and activities considering several travel costs and reflects the comparable ease for 

travelers (Kwan 1998, Makri 2002). Hence it is to be noted that, in this report accessibility 

due to urban land transportation is considered.  Accessibility of harbors or accessibility by 

means of marine transportation is not taken into account.  The main reason for this is that 

accessibility to residents of urban environment and accessibility of residents to critical 

services like fire brigades and health services in neighborhood scale has direct influence on 

social vulnerability. Accessibility of harbors or accessibility by means of marine 

transportation usually affects the transfer of goods to the urban area, which has indirect 

influence on social vulnerability.  As many factors affect accessibility, different aspects and 

measures of accessibility are found in the literature. Accessibility can be evaluated from 

different perspectives, including various types of the traveler, transportation mode, land use 

etc. 

Litman (2011) describes factors that affect accessibility and the way that they are 

evaluated. According to Litman (2011)’s study, there are twelve factors that affect 

accessibility which are; 

1. Transportation Demand and Activity 

2. Mobility 

3. Transportation Options 

4. User Information 

5. Integration, Terminals and Parking 

6. Affordability 

7. Mobility Substitutes 

8. Land Use Factors 

9. Transportation Network Connectivity 

10. Roadway Design and Management 

11. Prioritization 

12. The Value of Inaccessibility 
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Table 1 by Litman (2011) also lists these factors and the degree to which they are 

considered in current transport planning. 

Table 1. Factors affecting accessibility (Litman 2011) 
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TRANSPORTATION DEMAND AND ACTIVITY refers to the amount of mobility and 

accessibility that people would choose under various traveling conditions such as time, price, 

congestion etc. Demographic and geographic factors directly affect transportation demand 

and activity. For example, attending school, being employed, or having dependents 

increases transportation demand. Traveling conditions such as frequency, time, price, 

congestion etc. are also other factors that affect transportation demand and activity (Litman, 

2011). The indicators for transport demand and activity can be grouped into two: 

• Demographic and geographic factors- They affect demand for mobility and 

access. Attending school, being employed, or having dependents increases 

demand 

• Price and quality related factors-They affect demand for each mode and 

mode split 

Mobility refers to potential for movement (Transportation Statistics Annual Report, 1997). 

Increased mobility can mean more accessibility. The more and faster travel increase 

accessibility and people/services can reach more destinations (Figure 1) (Krizek, et al. 2007, 

Litman, 2011).  

 

Figure 1. Accessibility levels for various transportation means 

 

 



 
 

 5 

 

Figure 1 shows that increased speed can result in a proportionally larger increase in 

accessible area (Litman, 2011).  The indicators for mobility can be grouped into three: 

• Higher speed and faster travel: It increases accessibility 

• Congestion: It limits accessibility by a particular mode 

• Transportation type: Efforts to increase the use of cars can reduce other 

forms of accessibility 

TRANSPORTATION OPTIONS (also called transportation diversity and choice) can be 

defined as the quantity and quality of transportation modes and services, including walking, 

cycling, public transportation, taxi, etc. The availability, speed, frequency, convenience, 

comfort, safety, price and prestige are also important. In general, improving transportation 

options improves accessibility. The indicators for transportation options can be grouped into 

two: 

• Improved transport options: They tend to improve accessibility. Improvements 

can include increased convenience, speed, comfort, affordability, security, 

user information and prestige.  

• Destinations served by more modes or better quality service: They tend to 

have better access.  

USER INFORMATION can be defined as the quality (convenience and reliability) of any 

kind of travel related information such as maps, brochures, websites, telephones systems, 

navigations (GPS systems) and web pages available to travelers. The main indicator for user 

information is: 

• The availability and accuracy of user information: They affect accessibility by 

improving user information is an effective way of improving accessibility. The 

effectiveness of such information depends on how well potential users are 

aware of, can access, and actually apply information (Litman, 2011). 

INTEGRATION, TERMINALS AND PARKING is the degree of integration among 

several transportation system links and modes, such as bicycle, car, bus, train, airport and 

metro, including terminals and parking facilities. The indicators are: 

• The connections between links and modes: They directly define accessibility. 

• The location and quality of transportation terminals:  They affect the 

accessibility of the modes they serve. The quality of bus stops, train stations, 
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ferry terminals and other transfer facilities affects the relative accessibility of 

these modes. 

AFFORDABILITY is the cost of traveling to users relative to their incomes. Automobile 

operating costs and transit fares are usually considered in this group. Drivers are primarily 

affected by the affordability of driving, while non-drivers are more affected by the affordability 

of alternative modes, such as public transit and taxi services. The main indicators are: 

• Affordability: It is especially a problem for low-income groups. Affordability 

can be improved by reducing user costs (vehicle purchase costs, fuel prices, 

transit fares, etc.), by improving more affordable modes (such as walking, 

cycling and public transit), and by increasing land use accessibility. 

• Location: It affects transport affordability. Lower-income residents in 

automobile-dependent locations tend to spend an excessive portion of their 

income on transport (Litman, 2011). 

MOBILITY SUBSTITUTES is the quality of telecommunications and delivery services 

that substitute for physical travel. Mobility substitutes include telework (telecommunications 

that substitutes for physical travel) and delivery services that provide access with minimal 

mobility (“Telework,” VTPI, 2006). Mobility substitutes can provide access for many goods 

and activities. For example, one way to improve access to information is to provide high-

speed Internet service, and arrange convenient and inexpensive delivery of library books 

directly to homes. Similarly, pharmacies may deliver medicines and other medical goods, 

rather than requiring customers to travel to a store. However, there are limits to mobility 

substitute benefits. Many jobs and employees are unsuitable for telecommuting. Although it 

may be possible to purchase goods online, it is usually less satisfying than visiting a store 

where the physical goods can be examined (Litman, 2011).  Mobility substitutes can provide 

access to certain types of activities (primarily involving information exchange), certain types 

of goods (suitable for shipping), and certain types of users (people who are comfortable 

using telecommunications equipment). They do not eliminate the need for other types of 

access, and by themselves may stimulate motorized travel by supporting more dispersed 

housing and long-distance commutes.  As mobility substitutes can provide alternative modes 

by reducing vehicle travel, the presence and variety of these substitutes can be considered 

as the main indicator in evaluating the accessibility.  

LAND USE FACTORS are related with the land use density, mixture, connectivity and 

walk ability (Litman 2005). A more accessible land use pattern means that less mobility is 
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needed to reach activities and destinations. Some possible cases and forms are described 

detailed in Figures 2- 8. 

 

Figure 2. Accessibility from a location at one end of a roadway (Litman 2011), 

 

As destinations are located closer together (Figure 2) along a roadway, accessibility 

increases. if destinations are close enough together, they can be reached by walking. 

 

 

Figure 3.Accessibility from a location in the center of a roadway (Litman 2011) 

 

A more central location reduces (Figure 3) travel requirements, increasing accessibility. 
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Figure 4. Accessibility from a location on a loop road (Litman 2011) 

 

A connected loop increases route options (Figure 4) and hence increases accessibility. 

 

 

 

Figure 5. Accessibility from a crossroads (Litman 2011) 
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Locations close to crossroads (Figure 5) reduces travel requirements and increases 

accessibility 

 

Figure 6. Accessibility from a crossroads with connections (Litman 2011) 

The increased the number of roadway connections (Figure 6) leads to larger route options 

with increased accessibility 

 

Figure 7. Accessibility with clustering of destinations (Litman 2011) 
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Clustering increases access (Figure 7) to common activities, particularly by walking and 

public transit. 

 

Figure 8. Accessibility with vertical clustering (Litman 2011) 

 

Vertical clustering like multi-story buildings (Figure 8) can increase accessibility. 

 

The indicators of land use type are: 

• Increased density and clustering of activities: They tend to increase 

accessibility. 

• Shorter travel distances: They improve transport options (particularly 

walking).  

• More connected road network: It increases accessibility. 

• Clustering and mixing of common destinations: It increases accessibility. 

• Clustering transportation services into centers and terminals: It increases 

accessibility. 

TRANSPORTATION NETWORK CONNECTIVITY can be defined as the density of 

connections between roads and paths, and the directness by which people can travel 

between destinations. A connectivity index evaluates how well a roadway network connects 

destinations (Ewing, 1996). It is computed by dividing the number of roadway links by the 

number of roadway nodes. A higher index means that travelers have increased route choice, 

allowing more direct connections for access between any two locations (Litman 2011). 

Increased network connectivity tends to increase accessibility. Some possible cases and 

forms are described detailed Figures 9 - 11. 
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Figure 9. Accessibility on grid road network (Litman 2011) 

A traditional grid network (Figure 9) has many connected roads, providing multiple, direct 

route choices. This tends to reduce trip distances, increase travel choice, reduce congestion, 

and increase accessibility. 

 

 

Figure 10. Accessibility with hierarchical road network (Litman 2011) 

 

A hierarchical road network (Figure 10) channels traffic onto a few major arterials, even for 

travel between destinations located near to each other. This tends to reduce accessibility, 

increase congestion and reduce travel options (particularly walking). This roadway design is 

common in suburban communities. 
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Figure 11. Accessibility on Modified Grid Road and Path Network (Litman 2011) 

A modified grid (Figure 11) has many connected roads designed with short blocks and T-

intersections to limit traffic speeds. Paths create shortcuts for walking and cycling. This 

provides good accessibility, creates a more livable neighborhood and encourages non 

motorized transport. 

The main indicators are: 

• A hierarchical street system with traffic channeled onto major arterials: It 

tends to reduce access, increase congestion and degrade non motorized 

travel conditions. 

• A grid or modified grid street system: It provides more direct access to 

destinations. 

• Pedestrian paths and shortcuts: It can improve non motorized accessibility 

(Litman 2011). 

ROADWAY DESIGN AND MANAGEMENT considers how road design and 

management practices affect traffic, mobility and accessibility. For example, wider and 

straighter roads with minimum intersections and driveways tend to favor automobile travel, 

but may be difficult and unpleasant for walking and cycling, and therefore for public transit 

access. Conversely, design and management strategies, such as expanding pedestrian and 

cycling facilities, traffic calming, and traffic speed reductions, tend to benefit walking and 

cycling access, but reduce motor vehicle traffic speeds and capacity, reducing 
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mobilitydesign and management factor (Litman 2011).  The main indicator for roadway 

design and management is the road geometry and fragility. 

PRIORITIZATION considers various strategies that increase transportation system 

efficiency. Prioritization increases transport system efficiency by giving priority to higher 

value trips and more efficient modes.  The following factors are indicators:  

• Pricing: It allows a special type of traffic management based on travellers 

willingness-to-pay.  

• Policies:  Priority for emergency and freight vehicles in traffic, transit subsidies 

and special mobility services for people who travel to school and work, people 

with disabilities etc. are examples 

• High Occupant Vehicle (HOV) priority systems: They give priority over space 

to space-efficient vehicles, such as vanpools and buses, when compared with 

inefficient vehicles in traffic.  

• Location-efficient planning: It encourages major traffic generators (such as 

employment centers, public services, and large residential buildings) to 

choose more accessible locations (such as near transit centers and highway 

intersections, such as vanpools and buses, priority over space inefficient 

vehicles in traffic. 

• Transportation planning practices:  Transportation improvement options that 

are most cost effective overall, including alternative modes and demand 

management strategies), and congestion pricing (pricing designed to ration 

road space are examples (Litman 2011). 

THE INACCESSIBILITY is the value of inaccessibility and isolation. For example, many 

people dream of living on an isolated rural community or island for the sake of quiet, privacy 

and community cohesion. Expanded transport facilities and increased vehicle traffic impose 

significant external costs such as increased infrastructure costs, congestion, accident risk, 

neighborhood disruptions, energy consumption and pollution emissions, which may offset 

much of the benefits of increased mobility. Comprehensive analysis of accessibility and 

mobility should therefore account for these external costs, and not assume that increased 

accessibility and mobility are necessarily beneficial (Litman 2011). 
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2 Accessibility Indicators in Urban Audit Data 

Based on the factors affecting the accessibility and related indicators, Table 1 describes the 

relation between the urban audit data and its relevance to accessibility indicators. In Table 1 

high, medium and low correlation between the urban audit data and transport accessibility 

are given to the right side of the audit data indicators as values “H” and “M” and “L”, 

respectively.  

 

Among the various data groups in urban audit data demography, economic aspects, 

environment, travel and transport, information society show higher correlation when 

assessing accessibility in urban environments.  Hence by using these indicators relative 

accessibility levels of various urban environments can be assessed to be used in socio-

economical vulnerability analysis. 
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Table 2.The Urban Audit Indicator’s relevance with physical accessibility 

THE AUDIT DATA RELATION WITH ACCESSIBILITY 

Demography (De) H 
Population (De1) H 
Nationality (De2) L 
Household Structure (De3) H 
Social Aspects (Sa) M 
Housing (Sa1) M 
Health (Sa2) L 
Crime (Sa3) L 
Economic Aspects (Ec) H 
Labour Market (Ec1) H 
Economic Activity (Ec2) H 
Income Disparities And Poverty (Ec3) H 
Civic Involvement (Ci) L 
Civic Involvement (Ci1) L 
Local Administration (Ci2) H 
Training And Education (Te) L 
Education And Training Provision (Te1) L 
Educational Qualifications (Te2) M 
Environment (En) H 
Climate/Geography (En1) H 
Air Quality And Noise (En2) M 
Water (En3) H 
Waste Management (En4) L 
Land Use (En5) H 
Travel And Transport (Tt)H H 
Travel Patterns (Tt1) H 
Information Society (It)H H 
Users And Infrastructure (It1) H 
Local Egovernment (It2) H 
Ict Sector (It3) H 
Culture And Recreation (Cr) M M 
Culture And Recreation (Cr1) M 
Tourism (Cr2) H 
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