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Rank Pricing in Production Capacity Auctions

The advent of Industry 4.0, the Internet of Things, and the Service Economy gives rise to Production as a Service
(PaaS). This paradigm describes a cloud-based, centralized, and service oriented framework connecting buyers
with specific manufacturing needs to manufacturers with (underutilized) production capacities. Buyers reach out to
multiple potential manufacturers simultaneously and receive corresponding quotations while suppliers acquire cus-
tomers through the simple process of submitting quotations, increasing their resource utilization. PaaS constitutes
a paradigm shift in view of collaborative production capacity sharing, which has so far often synonymously been
used for the development of strategic joint ventures. A potential implementation of PaaS-enabled production capac-
ity sharing is through auction settings, e.g., procurement auctions. To represent a feasible alternative to traditional
procurement practices, the PaaS auction has to set fair prices for shared production capacity.

Pricing problems in general exhibit a bi-level structure as they take purchasing decisions into account when setting
the prices of the products. Rank pricing problems (RPP) as introduced by Rusmevichientong et al. (2006) propose
a solution to this by ranking candidate products of unit-demand.

This master thesis investigates how to adapt the RPP such that it can be applied to set fair prices in production
capacity auctions.

Aims and scope of the thesis
It is subject of this thesis is to formulate, implement, and evaluate a rank pricing scheme applicable for production
capacity auctions implementable in PaaS platforms. This comprises the following research tasks:

• Development of a mathematical model for rank pricing in PaaS auctions
• Development and implementation of a scalable solution approach
• Generation of a suitable dataset
• Evaluation of the rank pricing scheme

Requirements
This thesis targets students of the TUM-BWL (with a major in Supply Chain Management), Informatics, Engineering
or similar study programs. Knowledge of mathematical programming, optimization, and a general-purpose program-
ming language (e.g. C++, Java, Python) is required. Prior participation in one of the seminars offered by the chair (i.e.
Modeling Future Mobility Systems, Advanced Seminar) is recommended. The thesis should be written in English.
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