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Accepted:2025/03/16  Navigating urban environments, regardless of the mode of transport employed, incurs
a variety of both tangible and intangible expenditures. Consequently, any fluctuations
in these expenditures are promptly reflected in the behavioral patterns of travelers. A
particularly salient variable that is readily quantifiable and whose impact is swiftly
observable in the responses of commuters is the alteration in fare structures. Typically,
when there are modifications in fare rates or fuel costs, residents tend to make decisions
that minimize their financial outlay. Should urban planners possess comprehensive
insights into the potential decisions made by residents, they are better equipped to
implement requisite strategic planning. To this end, the present research was conducted
through a descriptive and analytical framework. The objective was to ascertain the
extent to which variations in fares and associated costs influence passenger behavior
and to evaluate the corresponding responses of the public transportation system to such
behaviors. The requisite data was acquired from the Mashhad Municipality
Transportation Organization and subsequently subjected to analysis utilizing the
comprehensive vector auto regression methodology. The outcomes of the study
indicated that the elimination or reduction of fare significantly alters the utilization
patterns of public transportation. It is pertinent to note that, amidst these alterations,
various modes of transport do not accommodate identical passenger loads.
Furthermore, should fare adjustments occur concurrently with external shocks, such as
fluctuations in gasoline prices or alterations in parking fees, there will be a marked
increase in passenger density within public transportation systems. In this context, each
transportation system (e.g., bus, subway, etc.) is likely to garner a distinct proportion
of passengers. Consequently, it is imperative that policies are instituted in such a
manner that they effectively address the needs of citizens while simultaneously
preventing any disruption to the urban transportation infrastructure.
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_ The Effect of Fare Changes and Other Price Shocks on Passenger Behavior

Extended Abstract

Introduction

avigating within urban environments, through any modality or mechanism, incurs a

plethora of both tangible and intangible expenditures. Consequently, any fluctuations in
these expenses are promptly manifested in the behavioral patterns of travelers. A salient
factor that is readily quantifiable and whose impact is swiftly observable in passenger
responses is the alteration of fare structures. Typically, when fare rates or fuel costs
undergo modification, citizens endeavor to make decisions that yield the minimal
financial outlay. Hence, the prevailing circumstances necessitate meticulous discussion
and examination to facilitate the formulation of appropriate policies, grounded in
existing capacities and aligned with the distribution of travelers across diverse
transportation modalities. Consequently, this research endeavor aims to elucidate the
following inquiries: What impact does a modification in fare structures or any form of
perturbation to the transportation framework exert upon the commuting preferences of
individuals in Mashhad? Additionally, in what manner can this mechanism be directed
to minimize disturbances to the transportation system?

Research Method

This investigation was executed in a descriptive and analytical framework within the
urban context of Mashhad. To achieve this objective, the initial step involved the
compilation of necessary statistics and data from credible sources, particularly the
Mashhad Municipality, which holds primary responsibility for the provision and
maintenance of the urban transportation fleet. Alongside extensive correspondence with
various accountable institutions and organizations to gather and furnish the requisite
information, the predominant reliance was on data and details accessible in documents
such as the Mashhad City Statistics, the report from the Mashhad Transportation, Traffic
and Traffic Organization, and the National Oil Products Distribution Company of the
Khorasan Razavi Region. The principal estimation and analysis methodology employed
was the comprehensive vector autoregressive model.

Result & Discussion

The results of the research indicated that when various external influences, such as
fluctuations in gasoline prices or alterations in municipal parking fees, in conjunction
with internal variables, such as modifications in fare structures, are examined, the
utilization of public transportation systems within the urban environment exhibits
significant variability. For instance, an increase in gasoline prices typically correlates
with a decrease in the patronage of private vehicles, concurrently accompanied by an
upsurge in ridership across nearly all forms of public transportation, including the
subway and diverse categories of buses and minibuses operating within the city. While
the reduction in the number of passengers utilizing private automobiles is conspicuous
and unmistakable, this phenomenon manifests as a more subtle and gradual trend among
other modes of transport. For example, the demand for subway services initially
demonstrates minimal fluctuation; however, over an extended period, the ridership
within this segment experiences a notable increase. Conversely, with respect to buses,
the volume of passengers has exhibited a consistent upward trajectory since inception;
however, this augmentation has been markedly pronounced within the express bus
segment, in contrast to the regular buses and minibuses. Nonetheless, it is anticipated
that, over time, the passenger numbers within this domain will also experience growth.
Additional developments are poised to similarly influence the distribution and volume
of passengers. For instance, an increase in parking fees within urban areas may compel
a segment of travelers, who previously relied on private vehicles for commuting, to
explore alternative modes of transportation in response to elevated parking costs. In such
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circumstances, there will be an immediate and significant decline in the usage of private
vehicles, prompting a migration of passengers towards other transport modalities,
particularly Bus Rapid Transit (BRT) lines. Consequently, during price shocks
associated with parking and even fuel, express buses are likely to bear the brunt of the
highest passenger loads. Following this segment, one encounters buses and the metro
system. However, over time, the fluctuations in passenger numbers across each mode of
transportation under consideration have converged towards a state of equilibrium,
leading to the resumption of previously established stable trends.

Conclusion

According to the empirical findings of this investigation, it is typically observed that
there exists no substantial alteration in the volume of passengers utilizing this sector at
the onset of price fluctuations; moreover, even as modifications transpire over time, the
resultant increase is effectively managed through a series of minor interventions. One
potential explanation for this phenomenon may reside in the fact that subway commuters
place a premium on precise timing and strategic planning, exhibiting consistent and
predictable behavioral patterns, with the notable exception of significant disruptions.
However, this same advantageous characteristic may inadvertently introduce its own set
of hazards, as even a minor incident that interrupts traffic flow within this area can
provoke severely adverse reactions. The primary rationale for this occurrence is the
likelihood of a simultaneous concentration of grievances among commuters within the
same temporal and spatial context. For this reason, a substantial population size catalyzes
protest behavior that transitions towards collective action. For this reason, a substantial
population size catalyzes protest behavior that transitions towards collective action.
Essentially, when the community lacks organization, in the ultimate phase of
disorganization, it behaves akin to a multicellular organism and resembles a chemical
reaction, thus becoming indistinguishable from its original components. Perhaps this
phenomenon elucidates the assertion that the assembly should be tasked with activities
that demand significant energy yet minimal precision and intelligence. Therefore, when
individuals congregate, their errors and deficiencies in knowledge accumulate, whereas
their cognitive capabilities do not experience a similar process of aggregation. For this
reason, even minor alterations in this domain necessitate accurate and prompt responses.
According to the aforementioned characterization, it can be asserted that urban
transportation, in addition to its economic, social, and environmental dimensions, is also
regarded as a salient security and political issue that has been inadequately addressed in
scholarly research to date.
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Figure 4. Main streets, arterial streets, and existing and future metro lines in Mashhad
Source: Research Data
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Figure 5. The effect of increasing gasoline prices on the volume and distribution of passengers
Source: Research Data
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Figure 6. The effect of increasing metro fares on the volume and distribution of passengers
Source: Research Data
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Figure 7. The effect of increasing BRT fares on the volume and distribution of passengers
Source: Research Data
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Figure 8. The effect of increasing bus fares on the volume and distribution of passengers
Source: Research Data
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Figure 9. The effect of increasing parking fees on the volume and distribution of passengers
Source: Research Data
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