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Abstract

Evaluating the Operational Efficiency of the Riyadh Metro: A Field Study on the

Impact of Metro Operation on Reducing Traffic Congestion in Riyadh City

'"This research aimed to evaluate the operational efficiency of the Riyadh Metro from the users
perspective and to measure the impact of its operation on traffic congestion in Riyadh, with
particular focus on the "last-mile" connectivity problem. The research problem stemmed from
the apparent gap between the scale of investment in the metro project and the expectations
,placed on it, on one hand, and the still-limited rate of regular daily ridership on the other
alongside the absence of a rigorous field study statistically testing the relationship between
metro usage and perceived effectiveness, and between last-mile connectivity quality and
.overall user satisfaction

The research adopted a descriptive-analytical, quantitative approach through a bilingual
(Arabic/English) electronic questionnaire distributed to Riyadh residents and visitors using
convenience sampling. The final sample comprised 165 respondents (152 Arabic and 13
English responses), below the statistically targeted sample of 385 per Cochran's formula. The
instrument included demographic and behavioural sections, a before/after commute-time
,comparison, and a seven-item five-point Likert scale covering last-mile access, traffic impact
and overall value, which achieved high reliability (Cronbach's alpha = 0.831). Data were
,analysed using frequencies, percentages, means, Spearman correlation, one-way ANOVA
.Iindependent-samples t-test, chi-square, and the Wilcoxon signed-rank test

,The study found that regular metro use (daily or weekends) did not exceed 25.6% of the sample
while 93.3% still owned a private vehicle. The Wilcoxon test showed a statistically significant
.reduction in commute time after metro use for a meaningful share of respondents (p = .000)
The results supported both main hypotheses: a significant positive relationship was found
= between usage frequency and perceived congestion-reduction effectiveness (Spearman's rho
p =.000), and between last-mile connectivity quality and overall satisfaction/willingness ,391.
to recommend the metro (Spearman's rho =.316, p =.000). The study also found that over 60%
of respondents rely on a private car to reach the station itself, that distance to the nearest station
is the top barrier to use (51.5%), and that non-car-owners are the group most dependent on
.daily metro use

The study recommended strengthening integration between the metro and complementary
transport modes, increasing peak-hour capacity, adopting transit-oriented development around
major stations, and conducting future research with larger probability samples and longitudinal
.designs

Keywords: Riyadh Metro, traffic congestion, last mile, operational efficiency, transit-
.oriented development, public transport
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