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Abstract

The travel demand market is directly related to an individual’s ability to pay. As a result,
traditional transport planning models allocate resources and amenities to meet the needs of an
‘average’ trip maker, who typically belong to middle- or high-income populations that can
afford these services. This approach overlooks the transportation needs of people who are
differentiated by income, gender, employment status or physical ability. Due to the high cost
of motorised transport and low incomes, even minor changes in fares or services can
significantly affect the mobility of low income people. As a result, these individuals are termed

captive pedestrians. They rely on walking for the entire route.

Apart from affordability, a major issue faced by captive pedestrians is safety. Despite walking
accounting for the largest share of short trips in low- and middle-income countries, where
captive pedestrians are mostly found, their needs remain largely ignored. They are more
exposed to unsafe travel conditions than any other road user, making them particularly
vulnerable to crashes. Transport safety literature has primarily relied on crash data to
understand the nature and causes of crashes, often overlooking the fact that pedestrians have a
keen sense of recognising potential safety risks (termed safety perceptions). Studying safety
from their perspective can aid in proactive planning. Additionally, these studies overlook how
walking infrastructure along the route influences pedestrian decisions, such as route choice risk
perceptions and walking patterns. Understanding this interaction not only improves pedestrian

safety but also encourages walking.

Despite the significant presence of captive pedestrians, urban planning has largely overlooked
their need for safe, affordable, accessible, and well-connected walking infrastructure. This

thesis aims to address this neglect by analysing how walking infrastructure characteristics



influence pedestrian safety perceptions and route choice decisions, with a special focus on

captive pedestrians.

This research investigated the influence of safety and walking infrastructure on route choice
behaviour, with the primary study conducted in New Delhi, India. A comparative study was
conducted between New Delhi and London (United Kingdom) to examine pedestrian safety
perceptions for different walking and crossing safety scenarios. An intercept survey was
conducted which sought details on pedestrian route, measurement of safety perception,
perceived route selection criteria, and socio-demographics. The sample size consisted of 409
pedestrians in Delhi and 348 pedestrians in London. 240 pedestrians in Delhi, who revealed
their routes, were accurately mapped on ArcGIS. These routes were divided into series of nodes
and links and 20 walking infrastructure variables were collected for each node separately.
Virtual audits were conducted along each reported route and their alternatives using Google

Street View. The data was then aggregated from link level to route level for further analysis.

Safety perceptions of pedestrians in Delhi and London were assessed using Rasch analysis.
While pedestrians in both cities recognise certain crossing activities as unsafe, they still engage
in risky behaviours due to factors like time urgency and infrastructure availability. Differences
in perceptions between the two cities reflect variations in traffic conditions and urban

environments, highlighting the need for context-specific pedestrian policies.

The study compared pedestrians’ perceived and actual route safety using route perception and
crash data, respectively. Findings revealed a notable gap between perception and reality, with
pedestrians often misjudging safety risks. While walking infrastructure features, such as
footpath buffers, and security measures, such as surveillance cameras, influenced both actual

and perceived safety, traffic speed—a major crash factor—was not perceived as a significant



risk. This places the responsibility of making the routes genuinely safer on transport planners

and road designers.

Perceived route criteria indicated that route length and safety were the most important factors.
Two conditional logit models with a path size factor were used to identify route choice
determinants of the shortest and safest routes. Route length emerged as the most significant
factor. Although comfort and convenience ranked lower in perceived route selection, they
significantly influenced route choices, highlighting their dual role in shaping both perceived
safety and route appeal. The findings suggest that pedestrians do not exclusively look for the

shortest, safest, or most comfortable path, but rather a combination of these factors.

Finally, the study uniquely explored the concept of pedestrian captivity by analysing trip
characteristics, safety perceptions, and route preferences in the context of Delhi. Captive
pedestrians—including children, women, and low-income workers—walked daily for work or
education. Findings revealed that captive pedestrians walked longer distances than choice
pedestrians and prioritised shorter, more direct routes to minimize time and energy. They
exhibited distinct safety perceptions and route choices, favouring routes with street vendors
and surveillance, highlighting their preference for passive security measures. These differences
in travel behaviour underscore the need to integrate captive pedestrians into transport

modelling frameworks to ensure equitable and inclusive urban mobility.
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