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Last-mile crowdsourced parcel delivery logistics

To cope with increased e-commerce sales volumes and customer expectations with regards to same-day or on-
demand delivery, a number of businesses rely on crowdsourced couriers to perform last-mile logistics. Within crowd-
sourced delivery so-called on-the-way delivery services are emerging. Here the company in charge of the delivery,
typically a logistics service provider (LSP), matches delivery requests to already existing routes of private individuals,
e.g., when they are driving home from work (see, e.g., Roadie). These individuals receive a small compensation in
return for the delivery and the detour from their original route. In contrast to more established crowdsourced delivery
models (e.g., Amazon Flex or Postmates) no new routes are created for making deliveries. This helps in reducing
increasing traffic from delivery logistics and in lowering the LSP’s operational costs.

However, operating a fleet of crowdsourced drivers, in the literature also referred to as occasional drivers (OD),
comes with significant challenges. While the LSP tries to minimize its operational costs, ODs try to maximize their
earnings. Existing research focuses mainly on operational costs of the LSP and formulate the problem as vehicle
routing problem with occasional drivers (VRPOD). The behavior of occasional drivers (OD) and their objectives is
typically neglected. The goal of this work is therefore to consider ODs’ objective and constraints in the analysis, e.g.,
by incorporating uncertainty in drivers’ availability.

Aims and scope of the thesis
It is subject of this thesis to model a pick-up and delivery problem in which the LSP operates a mixed fleet of
ODs and dedicated drivers (i.e., full-time employees). It is assumed that availability of drivers and requests as well
as their origins and destinations are known beforehand. The compensation of an OD consists of a fixed and a
detour-dependent term. While the LSP tries to minimize its operational costs, the OD wants to maximize the ratio
between compensation and detour made. This can be formulated as a bi-level optimization problem, where the
LSP’s optimization problem is the first level problem and the OD’s optimization problem is the second. The bi-level
optimization problem can then be reformulated as single-level problem with the help of the KARUSH-KUHN-TUCKER

(KKT) conditions and solved with a, e.g., metaheuristic. To summarize, the work consists of following research tasks:

• Review of literature concerning the VRPOD
• Formally define the bi-level optimization problem
• Implement a solution method, e.g., metaheuristic, to solve instances of reasonable sizes
• Design and conduct experiments
• Compare benefits of such an approach with literature

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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