Coordinating inventory redeployment between independent

manufacturers in distributed networks

Siging Wu! Valeria Borodin! Alexandre Dolguit
Kannan Govindan?

L IMT Atlantique, LS2N-CNRS Nantes, France
{siqin.wu, valeria.borodin, alexandre.dolguil}@imt-atlantique.fr
2 University of Adelaide, Adelaide Business School, Adelaide SA 5005, Australia
kannan.govindan@adelaide.edu.au

Keywords: Manufacturing as a Service, Inventory management, Distributed networks

1 Introduction

Manufacturing operations frequently face inventory imbalances caused by demand fluctuations,
rescheduling, or changes in engineering requirements, issues that are particularly pronounced
in the electronics industry. This sector exhibits fast product life cycles and high variability,
which cause excess stock to depreciate rapidly in value [3].

Manufacturing as a Service (MaaS) is emerging as a distributed production paradigm in
which manufacturing resources are shared through networked providers [2]. While MaaS is
mainly applied in the context of providing flexible, scalable, and on-demand access to man-
ufacturing capabilities across distributed providers, its underlying principles can also be ex-
tended to material sharing and excess-inventory exchange. Within such ecosystems, firms are
no longer limited to their internal inventories. Instead, they can request, offer, or exchange
excess stock across the network, thereby reducing the risks of shortages, improving material
availability, and limiting waste. This logic is exemplified by platforms such as GREENCHIPSH
or Resourclyﬂ an Al-enabled shared-inventory service that matches idle, certified parts with
real-time industrial needs, contributing simultaneously to operational continuity, sustainability,
and circular material flows [1].

In this paper, we investigate decision-support mechanisms that enable independent compa-
nies to offer and use excess or non-critical parts and expiring materials (e.g., chemicals) to
ecosystem partners.

2 Problem under study

We investigate an inventory-sharing mechanism between two independent manufacturers, al-
lowing excess stock held by one company (i.e., the donor) to be loaned temporarily or trans-
ferred permanently to another (i.e., the receiver) facing a shortage. The scheme is illustrated
in Figure [T}

Any transfer must respect a key operational principle: The production plan of the donor
must not be penalized. To ensure this, the system evaluates forecasted demand, minimum
stock thresholds, safety requirements, and future production commitments before authorizing
a transfer.

The proposed service enables two independent companies to collaborate by sharing surplus
or non-critical inventory in a controlled, mutually beneficial manner. When one company holds
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excess materials that are not immediately needed for its own production, these items can be
made temporarily or permanently available to another company experiencing a shortage. The
key principle is that any exchange must not compromise or disrupt the production plan of the
company providing the material.
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FIG. 1: Inventory sharing scheme

The decision problem therefore consists of determining when and how much inventory can
be shared while ensuring that both companies maintain the ability to meet their planned pro-
duction requirements. The service continuously monitors stock levels, upcoming demand, and
the constraints of each partner, and recommends or authorizes transfers only when the donor
company’s operations remain fully protected. By coordinating these exchanges, the service
reduces waste (especially for materials that risk obsolescence or expiration) and decreases the
number of production delays caused by shortages. Both companies benefit from improved plan
adherence, better on-time delivery performance, and stronger resilience across the network.
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