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Abstract: Bengaluru, one of the fastest growing contemporary cities, has experienced remarkable growth in recent decades. However, 

this growth has led to excessive dependence on automotives, leading to severe traffic congestion during the day. Additionally, obstacles 

to pedestrian movement intensify the situation, contributing to increased vehicular usage in the city. Assessment of walkability in a city 

through walkability indices can help identify diverse factors that affect walkability. To gain a thorough understanding of the dynamics of 

pedestrian movement in a city, an in-depth review of literature regarding factors affecting walkability and the existing walkability indices 

was undertaken. Literature review helped identify the diverse influencing factors and these factors were listed and categorized as 

physical, psychological, social, environmental and policy support factors. Existing walkability indices prevalent in different geographic 

locations of the world were also studied with respect to the above categories. It was found that there is a need for a walkability index 

which includes all the above factors and is also applicable to the Indian context. Subsequently, a comprehensive walkability index was 

formulated that included all the factors and which would be more appropriate to Indian urban environments, considering the country’s 

heterogeneous social matrix.  To assess the walkability of Bengaluru city, research was undertaken to apply this walkability index to 2 

wards in the city, selected through purposive sampling. These included 1 ward with high population density and poor pedestrian 

infrastructure and 1 ward with medium population density and moderate pedestrian infrastructure. The research assessed the walkability 

in each of these wards with respect to the various influencing factors. A comparative analysis of the walkability index of these wards was 

then completed to identify factors that need immediate attention to make the city more pedestrian friendly. These critical factors need to 

be addressed as a priority, to ensure a healthy urban environment in Bengaluru city. 
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Introduction 

Bengaluru, India’s IT hub, holds the 24th position 

globally in population, according to the World 

Population Review 2023. The Delhi Statistical 

Handbook 2023 reports that Bengaluru has overtaken 

Delhi as the Indian city with the highest number of 

private cars. As of March 31, 2023, Bengaluru had a 

total of 2.31 million private cars. However, the city’s 

infrastructure is under severe strain due to heavy traffic 

volume, resulting in notorious mile-long traffic jams. 

The city is also severely lacking in pedestrian 

infrastructure which further increases the use of 

automobiles, contributing to the city's traffic congestion. 

Walkable cities are more sustainable due to appropriate 

usage of the city’s traffic and transport infrastructure. To 

assess the walkability of any city it is important to 

identify the factors affecting walkability and the status of 

these factors in any particular city. Many walkability 

indices have been developed in different countries to 

assess the critical factors that require immediate attention 

to make the city more pedestrian friendly. This paper 

presents a comparative analysis of existing walkability 

indices through literature review, research gap, 

formulation of a walkability index more appropriate to 

the Indian context and application of the walkability 

index in the selected wards in Bengaluru city to identify 

crucial impediments to walkability in the city. 

Literature Review 

Many studies have demonstrated the importance of 

walkability as a metric of a city's long-term growth 

trend. Many high-quality research projects have also 

sought to provide a detailed examination of various 

features influencing performance indicators for 

walkability in cities. Several organizations have sought 

to develop walkability indexes to evaluate cities on a 

standardized basis. 

A thorough review of Existing walkability indices was 

conducted by Lee and Talin (2014) involving in person 

as well as secondary auditing methods. Some of the 

widely used walkability indexes were found to be 

SPACES, PBIC, WSAF, SLU, IMI, and PEDS.  

Maghelal and Capp (2011) studied and assessed 25 

pedestrian indices developed during the last two decades, 

including data sources, the scale of measurement, and a 

list of identifiable features used to build an index. 
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Numerous elements that define the qualities of the city to 

create these indexes are also enumerated. This research 

also provides a prescriptive framework for quantifying 

built-environment components that have an influence on 

walking, that may be applied in future research. The 

research categorizes measures according to their 

measurement method: subjective, objective and 

distinctive.  

People perceive space in two ways: visible and 

moveable. Lee and Talin (2014) through their research 

also add that, in addition to physical qualities of the built 

environment, a similar community school of thought and 

organizational assistance could be essential to increase 

walkability of cities. Another observation is that in order 

to maintain objectivity, most walkability indices 

eliminate place-making and space-making characteristics 

from their definitions. 

Maghelal and Capp (2011) selected variables from a 

comprehensive analysis of current indices and classified 

them into 4 dimensions and 10 constructs. Physical route 

features, sidewalk quality, distance from origin and 

destination, density, and variation are used to illustrate 

the city's demographics. The comfort and safety of 

pedestrians contribute to the overall quality of the 

environment. According to this study, technological 

advancements have led to relatively newer indices using 

technologies on the digital front along with field research 

to assess walkability. Source of data can classify 

variables as objective or subjective. As a result, few of 

the factors can be acquired using GIS, while others may 

be collected using surveys. Identifying identical factors 

that may have relevance in multiple subheadings but 

must be correctly delegated to minimize repetition.  

Martino et al. (2019) conclude that walkability indices 

may serve distinct goals after applying two different 

indices to the Olympic Village in Vancouver. Large 

scale indices may suggest communities where walking is 

the primary form of transportation, but they may not 

fully depict human scale relationships. Important factors 

in urban design include infrastructure, environmental 

convenience, and proximity to landmarks.  

Soltani et al. (2018) determined that three types of 

metrics can be added after thoroughly reviewing various 

walkability audit techniques: functioning, security and 

visual appeal. The functioning of the pedestal 

infrastructure that emphasizes convenience and comfort 

for walkability, the security in terms of lighting, 

pedestrian crossing and refuge islands and the visual 

appeal of these elements in the city’s fabric can help 

determine how friendly the city is to walkers. Street-

level design features that increase pedestrian safety and 

aesthetics should be promoted. Some walking tools now 

contain technological features to assist with covering 

appropriate ground, and the results are paired with in-

person audits and on-site inspections. Digital tools can 

be utilized for assessing objective characteristics, while 

questionnaires can aid in establishing qualitative metrics 

of the walking environment.  

Research Gap 

Subsequent to study of existing walkability indices 

including The Global Walkability Index (GWI),  Walk 

Score ,  SPACES, The Pedestrian and Bicycle 

Information Center (PBIC), The Walking Suitability 

Assessment form (WSAF), SLU , IMI (Irvine, Minnesota 

Inventory), PEDS , CPI , Behavioural Model of 

Environment (BME), Bicycle and Walkability 

Evaluation Table (BiWET), The Pedestrian 

Environmental Quality Index (PEQI) , MOUD Method, 

it was inferred that multiple indices exist that have been 

formulated by leading experts in city design and 

transportation planning. Nevertheless, the argument over 

the applicability of any universal index remains, due to 

the intricate social composition of cities created by the 

existing geographic and cultural contexts. The 

observation through comparative analysis of existing 

walkability indices with respect to different factors may 

be summarized as follows: 

Physical factors: Physical factors are the most universal 

factors for analysis. The presence and condition of 

sidewalks is a recurring parameter in nearly all 

walkability indices. However, it appears that other 

aspects such as signage, building heights, building 

facades and street geometry that affect the pedestrian 

environment's physical aspect have not been sufficiently 

explored. 

Psychological factors: Safety and security are 

predominant concerns to promote a healthy walking 

environment. Safety from traffic accidents, provision for 

adequate medians, crossings, refuge islands have been 

included in many indices. Other psychological factors 

such as ease of way finding, perceived vs. actual distance 

find little mention. 

Social factors: Social factors are underrepresented in 

most indices. Cities are a melting pot of diverse socio 

cultural and socio-economic sectors. Apart from 

inclusivity for barrier free design, other attributes of the 

city's social structure have not been tackled, especially 

community feeling and parallel economies which are 

essential for social wellbeing of a city. 

Environmental factors: Apparent issues such as 

sidewalks free of garbage have been recorded in some of 

the indices, but other features such as PHE, climatic 

response and protection of natural features have not been 

included. 
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Policy support: With the exception of GWI, no other 

index considers policy planning to be a significant factor. 

Policy and financial support are two essential elements 

for any development of city planning, that might be 

outside the citizens' jurisdiction. 

Research Method: 

The numerous motives for walking in a city have been 

researched, and utilitarian walking appears to be the 

most important in terms of time and distance.  It may be 

thus inferred that the following aspects of the walking 

environment need to be assessed as factors in any 

comprehensive walkability index. 

A. PHYSICAL FACTORS OF THE WALKING 

ENVIRONMENT- Land use, Street geometry, Street 

intersections, Landscape and open spaces, Sidewalks, 

Lighting, Signage, Building height, Building façade  

B. PSYCHOLOGICAL FACTORS RELEVANT TO 

PEDESTRIAN USERS- Legibility , Safety, Security, 

Comfort, Human scale, Imageability, Aesthetic 

surroundings, Time distance  

C.SOCIAL FACTORS OF THE NEIGHBOURHOOD- 

Lively, Heterogeneous, Inclusive, Sense of place , 

Community feeling, Economy of scale 

D.ENVIRONMENTAL FACTORS- Clean environment, 

Pollution free, Natural setting, pleasant climate, public 

health engineering 

E. POLICY SUPPORT- Funding and resources, 

Adherence to urban design guidelines, Pedestrian safety 

laws, Pedestrian rights, Civic awareness  

An index developed with a rating scale using these 

factors can not only help assess the walkability of any 

given neighbourhood but also help identify the aspects 

that need to be prioritized to make this environment 

pedestrian friendly. This research utilizes these 

indicators to assess and analyze the reasons for poor 

walkability in Bengaluru city. 

Research Work: 

An in-depth Review of Literature related to walkability, 

walkability indices and their application in diverse 

contexts has shown that it is not a one size fits all. There 

is a need to formulate a walkability index that is 

applicable to a heterogenous walking community in a 

diverse demographic for the Indian context. A 

walkability index has thus been formulated to include 

relevant factors from different prevalent walkability 

indices across the globe and tailor make the index for the 

city of Bengaluru. The wards selected for study have 

been assessed through this index as a matrix of Physical, 

Psychological, Social, Environmental and Policy support 

factors.  

 It has also been observed that most of these walk scores 

have a score ranging from 1 to 100. However, with 

inclusion of social factors and policy support, it is not 

possible to limit the score to 100 to avoid fractional and 

decimal outputs. Hence the walkability index which has 

been formulated based on all the above inputs has a score 

from 0 to 200. The scale ranges from Always, Mostly, 

Seldom to Never and not applicable. Points are assigned 

accordingly from 2, 1, 0.5 to 0 based on the observation 

study of the neighbourhood. Terminology from most 

walkable to least walkable will however follow the same 

percentages as described in the prevalent walkability 

indices. After a comprehensive matrix is framed, the 

walk score will be assessed through a universal formula. 

The above factors for the selected location for the sample 

survey will be recorded. The walk score will be 

generated based on a Likert scale and the neighbourhood 

will be termed walkable based on the cumulative score 

generated as follows: 

● Highly walkable: 160 to 200 

● Moderate walkability: 120 to 159 

● Low walkability: 80 to 119 

● Poor walkability: 40 to 79 

● Extremely uncomfortable to walk: <39 

To assess the walkability of Bengaluru city, research was 

undertaken to apply this walkability index to 2 wards in 

the city, selected through purposive sampling. These 

included 1 ward with high population density and poor 

pedestrian infrastructure (Shivaji Nagar Ward) and 1 

ward with medium population density and moderate 

pedestrian infrastructure (Radhakrishna Temple ward). 

The tabulation below shows the walkability index 

calculated for both the wards as a matrix of all the 

factors. 
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WALKABILITY INDEX – SHIVAJINAGAR 

Table 1. Walkability Index: Shivaji Nagar 
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RADHAKRISHNA TEMPLE WARD 

Table 2. Walkability Index: Radhakrishna Temple ward 
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Result 

Walkability Index for each of the wards was carried out 

and key issues with lowest scores were identified. The 

critical factors affecting walkability in each of the wards 

under different subheadings may be listed and analyzed 

as follows: 

Table 3. Comparative analysis of the walkability index of the wards 
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Among the factors related to the physical, psychological, 

social, environmental and policy support factors, the 

following have been identified as most critical as they 

scored lowest in all wards: 

1. Street intersections and sidewalk quality scored 

lowest in most of the parameters. 

2. Road safety, accident hazard, aesthetic quality 

needs to be addressed. 

3. Unclean surroundings, pollution and public 

health engineering scored least. 

4. Adherence to Urban design guidelines and 

pedestrian safety laws scored least. 

Conclusion 

Studies show that improving walkability in cities can 

provide sustainable transport solutions to rapidly 

growing urban settlements. However, walkability is 

influenced by multidimensional factors and in order to 

enhance walkability in cities, it is essential to identify 

critical factors that need to be addressed as a priority. A 

walkability index that has been formulated incorporating 

all the influencing factors was formulated and 2 wards in 

Bengaluru city were assessed through the same. The 

research showed that this walkability index has held 

identify issues such as sidewalk quality, road safety, 

unclean surroundings and civic awareness as the key 

issues, that need to be addressed at the earliest. Such an 

endeavour can help transform Bengaluru city into a more 

pedestrian friendly urban environment.  
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