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2 - A mathematical model to evaluate balancing strategies
of bicycle sharing systems
Pablo Andrés Maya Duque, Diana Marcela Perez, Miguel
Angel Arroyave

The Bicycle sharing systems offer a mobility service in which public
bicycles are available for shared use. This talk addresses the prob-
lem of balancing the operation of bicycle sharing systems in order to
ensure bicycles and parking docks availability at the stations. Strate-
gies and insights to face this problematic are identified from the liter-
ature and interviews with operators of five different systems in Latin
America. Six strategies are pointed out which involve not only opera-
tional decisions, but also tactical and strategical concerns. We propose
a mathematical model to evaluate the impact of some of the identified
strategies and point out challenges and gaps to be addressed in future
researches.

3 - Incentives as a balancing mechanism in bike-sharing
systems
Dalila Fontes, Ehsan Ali Askari, Sergyi Butenko

Bike-Sharing Systems (BSSs) can be used to facilitate transportation
and, at the same time, provide some health benefits. In a BSS the users
pick up bicycles at a station near their location and ride them to a sta-
tion near their destination. Depending on the systems, users may have
to pay for using the bicycles. BBSs have been introduced all over the
world, following on the pioneering experience in the 1960s in Amster-
dam. System imbalances constitute the major problem to overcome;
since often there are stations (nearly) full, while some other stations
are (nearly) empty. Re-balancing can be done during the day and/or
during night; the former is considered a dynamic problem and the lat-
ter a static one. In this work, we go one step back and try to obviate the
aforementioned problem by providing the users with incentives. A bi-
level bi-objective mathematical model is proposed and, since the prob-
lem is NP-Hard, solutions are found by resorting to a greedy hybrid
heuristic method based on a NSGA-II algorithm. In the upper level we
consider the urban planners’ point of view that offers incentives to the
users to encourage them to choose stations with more bicycles; while
in the lower level, it takes the users’ point of view and based on these
incentives selects the routes that minimize the transportation cost. We
solve some numerical examples, which show the effectiveness and ef-
ficiency of the proposed approach.

4 - Prediction methods improve bus services profitability
George Kireulishvili, Wolfgang Garn, James Aitken, Jane
Hemsley-Brown

Since the bus deregulation (Transport Act 1985) the patronage for bus
services has been decreasing in a county in South of England. Hence,
methods that increase patronage, focus subsidies and stimulate the bus
industry are required. Our surveys and market research identified and
quantified essential factors. The top three factors are price, frequency,
and dependability. The model was further enhanced by taking into
account real time passenger information (RTPI), socio-demographics
and ticket machine data along targeted bus routes. These allowed the
design of predictive models. Here, feature engineering was essential
to boost the solution quality. We compared several models such as
regression, decision tress and random forest. Additionally, traditional
price elasticity formulas have been confirmed. Our results indicate
that more accuracy can be gained using prediction methods based on
the engineered features. This allows to identify routes that have the
potential to increase in profitability - allowing a more focused subsidy
strategy.
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1 - A robust mathematical model to optimize an electronic
reverse logistics network
Saman Hassanzadeh Amin, Babak Mohamadpour Tosarkani

Electronic reverse logistics activities are important due to both environ-
mental and economic effects. In Canada, the province of Ontario has
regulations regarding to recycling of electrical and electronic equip-
ment. The objective of this study is to develop a novel robust possi-
bilistic approach to optimize and configure an electronic reverse lo-
gistics network by considering the uncertainty in the parameters. The
proposed model is extended to the multi-objective one for the purpose
of minimizing the environmental impacts in addition to maximizing
the profit. A fuzzy TOPSIS is developed and applied to convert the
qualitative factors related to green practices of the third parties to the
quantitative parameters. The application of the mathematical model is
shown in this research.

2 - Revenue management in remanufacturing under com-
petition, cannibalization, and customer behavior
Nughthoh Arfawi Kurdhi, Shaunak Dabadghao, Jan Fransoo

Although remanufacturing has good economic potential, many firms
are worried about the effects of cannibalization and competition. Can-
nibalization leads to issues in the optimal pricing decision since it
affects the new product market. At the same time, the presence of
another firm selling the same primary product as well as its remanu-
factured version is also an issue for firms, since the firms face exter-
nal competition and also strive to evolve a reasonable remanufacturing
strategy where the collection of used product is also a factor. Further,
customer behavior towards new and remanufactured products deter-
mine the degree of cannibalization and thus affect the optimal prices.
Two kinds of customer behavior are observed - an inverted-U-shaped
function where customers get suspicious when the price is too low, and
the other is a linear function which behaves according to willingness to
pay. In this study, we develop models to help firms make the strategic
decisions concerning remanufacturing policies under cannibalization
and different customer behavior in a competitive setting. We consider
duopoly environments with two firms in direct competition selling their
new and remanufactured products in the same market. We identify the
equilibrium decisions and profits for both the firms. We provide sensi-
tivity analyses and derive general managerial insights.

3 - Mixture reliability analysis of a product consisting of
new and remanufactured components
Sandeep Mondal, Kampan Mukherjee, Kaustov Chakraborty

Remanufacturing operations are becoming popular, globally, not only
because of its ability to retrieve a significant portion of the reusable
value retained in end-of-life products hence reducing production costs,
but also its role in preventing environmental degradation by avoiding
landfilling and incinerations of used products. The economic, environ-
mental and social benefits of remanufacturing enthral the manufactur-
ers to incorporate it seriously in their business propositions. In terms
on product quality, remanufactured products are though considered as
good as the original product, however, reliability of the remanufactured
product is still an area of concern for both customers and remanufac-
turers. Generally, a remanufactured product is an assembly of parts
and components comprising both new as well as remanufactured ones,
thus it is expected that the failure distribution of a new and a reman-
ufactured product may not be same. With this backdrop, this research
paper basically intend to study and analyse the behaviour of mixture
failure rates of remanufactured products at different mixture propor-
tions between new and remanufactured components and then to deter-
mine the condition under which the mean time to failure of the system
is maximized. A case example is also illustrated here to explain the
above methodology.
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