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ABSTRACT

Public bicycles are a representative eco-friendly transportation means that can reduce carbon emissions and play an important role in
first/last mile mobility and that can be linked to public transportation in the future MaaS era. In 2008, Changwon City started operating
donor bicycles for the first time in Korea. However, as the infrastructure of public bicycles has expanded without a theoretical basis for
over 10 years, operating costs are increasing due to a decrease in operational efficiency, which makes it difficult to quantitatively expand
the service. In this study, a method for calculating the number of stands suitable for the use of public bicycles was presented, and an
efficiency index was developed to evaluate the efficiency of public bicycle infrastructure. The method presented in this study was found
by examining the relationship between numbers of rentals and returns of public bicycles and the number of bicycle holders. It is expected
that the results can be used by other local governments.
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Table 1. A Generalization Process for the Relationship between the Number of Bicycles in the Station and the Rental and Return of Bicycles

Number of bikes in the station Number of rentals Number of returns Prerequisite
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+ Nubija Station

¢ Demolished Nubija
Station

Fig. 1. Status of Nubija Stations in Changwon-si
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Table 2. O/D Analysis Result of Nubija Usage Record
Trips Cumulative percentage
Total trips 4917,323 100.0 %
More than 365 Trips 3,419,150 69.5 %
More than 1,000 Trips 2,112,106 43.0 %
More than 2,000 Trips 1,065,229 21.7%
More than 3,000 Trips 570,375 11.6 %
Table 3. Results of Calculating Optimal Number of Bicycle Holders for Nubija Station
Classification Number of Bicycle holders Classification Number of Bicycle holders
Total number of optimal bicycle holders (A) 9,101 Total number of Insufficient bicycle holders (C) 3,664
Total number of actual bicycle holders (B) 6,399 Total number of extra bicycle holders (D) 962
A-B 2,702 C-D 2,702
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Fig. 2. Result of Over-Shortage Status by Station and O/D Analysis
(more than 2,000 trips)
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