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Thema 

The Price of Fairness in Routing Problems 

 

Kurzbeschreibung 

Dial-a-Ride service providers, such as MOIA, leverage flexible pickup points to significantly 

enhance operational efficiency. However, such flexibility transfers some inconvenience to 

customers, requiring them to travel to these pickup points. Providers compensate for this in-

convenience through price discounts, balancing efficiency gains against potential revenue 

loss and perceived fairness among customers.  

This thesis will investigate how fairness perceptions among customers influence optimal 

pricing and routing decisions in collaborative transportation systems. It will quantify the 

trade-off between achieving fairness (envy-free pricing) and maximizing revenue, known as 

the "price of fairness." 

 

Research Objectives. 

1. To formally define fairness in the context of collaborative pickup points, including 

proximity-sensitive envy-freeness. 

2. To develop and analyze mathematical models for revenue optimization in routing 

problems both with and without fairness constraints. 

3. To implement algorithms that estimate the price of fairness in a realistic transporta-

tion context. 

4. To perform a comparative analysis illustrating how fairness constraints affect service 

provider revenue and customer satisfaction. 

 

Depending on individual interests, this thesis could pursue various research paths ranging 

from behavioral approaches (such as customer surveys and experiments), applied optimiza-

tion (implementing practical models and algorithms), to theoretical analyses. Research ob-

jectives can be tailored accordingly. 
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Forschungsfrage  What is the price of fairness in routing problems? 

Methodik und  

Implementierung 

Conceptual Modelling, Algorithm Design, Programming 
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