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ABSTRACT

Traffic congestion in Colombo, Sri Lanka's commercial capital, poses serious
challenges to urban mobility, environmental sustainability, and economic productivity.
Park and Ride (P&R) is identified as a solution worldwide for reducing congestion,
lowering vehicular emissions, and encouraging greater use of public transportation.
The research focuses on identifying the critical factors influencing the success of P&R
systems and evaluating user perceptions to propose practical, context-specific
solutions for Colombo's unique transportation needs.

The study begins with an extensive review of global P&R practices, highlighting key
attributes related to parking facilities, station characteristics, transport modes, travel
time, wait time, and other influencing factors. By analyzing international case studies,
the research identifies the essential attributes needed to attract commuters to P&R
systems.

Data collection was conducted in two phases: an initial survey of 405 respondents to
identify and prioritize key attributes, followed by a Stated Preference (SP) survey with
205 participants to evaluate trade-offs among selected factors. The SP survey was
administered digitally, utilizing randomized scenarios to systematically assess
commuter preferences. Key attributes analyzed included parking cost, secured
parking, travel time, wait time, seating availability, and transport mode availability.

Using discrete choice modeling with ALOGIT software, the analysis provided
significant insights into commuter decision-making. Results show that waiting time is
perceived as approximately 2.1 times more burdensome than travel time, while
features like secured parking and seating availability significantly enhance mode
attractiveness.

Segmentation based on travel distance and gender reveals that short-distance travelers
prioritize travel time, while long-distance travelers emphasize parking security.
Gender differences also emerge, with women more dislike to waiting times and men
showing stronger preferences for seating availability. Additionally, current travel
mode influences preferences—private vehicle users tend to avoid bus-only options,
whereas public transport users value multimodal integration, particularly access to
both bus and rail/LRT services.

Further, the findings indicate that low-income commuters are about 2.4 times more
sensitive to parking costs than high-income users, while high-income commuters value
secured parking nearly four times more. Accordingly, high-income users value secured
parking as equivalent to a reduction of approximately Rs. 1,250, while low-income
users associate it with a cost saving of around Rs. 130. Wait time sensitivity also varies
significantly with trip length, as commuters with longer journeys perceive waiting as
twice as inconvenient.

Comfort-related features, such as seating availability, emerge as critical factors
influencing mode choice. High-income users equate seating to a Rs. 450 reduction in



parking cost, while low-income users value it at Rs. 190. Furthermore, seating is
perceived as equivalent to a 43-minute reduction in travel time, underscoring its
importance. The model also highlights the negative perception of bus-only systems
and the positive impact of multimodal integration.

The final model, validated through T-stat checks, retains only statistically significant
factors, ensuring a robust framework for optimizing Colombo’s P&R system.

Keywords: Park and Ride (P&R) systems, public transportation, urban mobility,
commuter preferences, discrete choice modeling, urban transport planning,
transportation policy.
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