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Short Communication

The

growth, has created high travel demand in every country. Various

ever-growing population, coupled with economic
transportation facilities such as roads, bridges, traffic control and
safety hardware, and multimodal installations are deployed over
time to meet the required demand. However, expanding capacity
of the existing transportation network to meet the system deficit
inevitably needs extensive expenditures. The prohibitively high
costs of preserving the existing transportation facilities further
exacerbate pressure for transportation investment that goes beyond
affordability of any country’s economy. This creates an economic
imbalance with ever compounding system deficit. Every economy
in the current times is struggling with bridging the deficit of the
transportation system supply in conjunction with well-preserved
physical facilities while maximizing benefits to transportation
users and non-users in terms of travel cost decreases, travel time
savings, vehicle crash reductions, and air emission cutbacks, as
well as enhanced system resilience and emergency preparedness
caused by clime changes, natural disasters, and manmade extreme
events. The goals within a broader context are not only to ensure
efficient and safe movements of people and goods, but also to
promote economic prosperity of the region in a sustainable
way. Sustainability can be addressed by minimizing resource
utilization, as well as maximizing useful service life cycles of
various types of physical facilities. One of the major concerns for
transportation decision-makers and managers to achieve these
goals is damages to physical facilities caused by varying axle loads
of different classes of heavy vehicles using the transportation
system, coupled with non-load factors related to design standards,
material types, construction quality, preservation history, weather
conditions, and climatic features [1, 2]. Over the last several decades,
many innovative financing and budget allocation methods have

been developed and adopted by transportation decision-makers
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and managers to attribute fair pricing to individual users of the
system to mitigate the system deficit. For instance, Pigou worked
on the theory of taxing industries in 1920 whose indirect costs
causing adverse impacts on the society, and which are not covered
in the private cost on the industries causing negative externalities
accounted in the social costs, not covered in the private cost of the
activity [3]. This theory was expanded by Buchanan et al. and used
for freight transportation in 1949 by RAND corporation, and for
transit system in New York in 1952 [4-6]. This theory was further
employed by other researchers during the 1960s to determine user
fees for transportation system provision [7-9]. The framework of
transportation system pricing developed by Small et al. in 1989
was refined and applied in cities of Australia, Germany, China,
Italy, India, Sweden, and United Arab Emirates. The strategy of
transportation system pricing has also been implemented in the
United States as a means of recovering transportation facility
damages and mitigating traffic congestion [10-12]. The pricing
is the marginal social cost attributable to individual users, which
has been observed to increase the horizontal equity, decrease the
cross-subsidies amongst users, and potentially reduce the system
deficit [12-16]. Though public acceptance to transportation system
pricing has always been a major factor deciding on its success,
and at times causing discontinuation as in the case of Hong Kong
[17-20]. Addressing social equity and ensuring efficiency and
effectiveness of revenue utilization in alignment with maintaining
the travel quality will increase public acceptance [21-30].

The recent technological advancements and inter-disciplinary
impacts have initiated developments of smart cities, advanced
technology/driverless vehicles, shared mobility service. Notable
information technology (IT) developments in the context of
sensing, telecommunication, high-performance computing, virtual
reality/visualization in support of real-time data collection,
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processing, analysis and prediction, decision-making, and
information dissemination have gradually led to radical changes in
the transportation arena from reactive, disintegrated management
of various transportation system components including travel
demand, system supply, and vehicles accommodating people and
goods to proactive, holistic management of all system components
to achieve the highest level of overall system performance. This
directly creates needs for new methodologies and technologies
to identify strategies and measures for managing travel demand,
expanding multimodal transportation capacity, and dynamically
balancing travel demand and transportation supply for efficient
system utilization. The need if it ever was, is more pronounced
with the changing times, to provide efficient, effective, equitable
transportation infrastructure with an optimal level of user service.
The system deficithas tobe bridged and charging a fair and equitable
marginal cost attributable to each user is the need of the hour [2].
The essence is to assess impacts of travel demand on performance
of physical facility conditions and user service, establish a fair and
equitable pricing scheme, and conduct efficient and effective budget
allocation to achieve sustainable transportation development and

management in the long run.
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