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1 INTRODUCTION

Transportation is becoming more and more essential in the developing world. According to
Pachauri et al. (2014), it is observed that transportation is responsible for 14% of the green-
house gas emissions in 2014. When the end-use sectors are also considered, it accounts for the
second-largest shares of U.S. greenhouse gas emissions by 28.7% in 2019 (EPA, 2021). With the
increasing environmental concerns, the idea of shared mobility, such as ride-hailing, ride-sharing,
and vehicle sharing, has emerged in recent years.

Our previous work examines the components of vehicle sharing systems (VSSs) and the
challenges faced in terms of decision level, actors, and layers (Atag et al., 2021c). The reader can
kindly refer to this work for the terminology in VSSs. Although the operational level challenges
demand forecasting and rebalancing operations optimization are widely studied, we observe that
there is a lack of investigating the relationship between them and the value of demand forecasting.
Here, we regard this value through a quantification of the improvement of rebalancing operations
in presence of demand forecast. Therefore, we explore the value of demand forecasting in bike-
sharing systems (BSSs) in this work. This work considers a one-way station-based BSS where
rebalancing operations are conducted when the system is low in operation, i.e., static rebalancing.
An early version of this work (Atag et al., 2021a) presents an optimization-simulation framework
for BSSs and shows results on synthetic data. In this work, we incorporate a clustering module
to solve larger instances and present results on selected real-life case studies.

2 METHODOLOGY

Several methods are used in the literature to forecast trip demand and bike count behavior in
BSSs. These include regression (Ashqar et al., 2019), Markov chain (Schuijbroek et al., 2017),
and behavioral models (Faghih-Imani et al., 2017). In addition to the historical trip records,
methods also use historical weather, socio-economic characteristics of the users, air quality, etc.
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