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The influence of applying queue state dependent order acceptance policies, where either decision is with cus-
tomer or with manufacturer, on optimal capacity investment is discussed. Therefore, three order acceptance
policies are developed where either the customer has a certain service level threshold for each order or the
manufacturer has an overall service level threshold. The third policy, modeling queue state independent order
acceptance, is used to identify performance gains of including queue state knowledge into this decision. Equa-
tions for state probabilities, order acceptance rate, work-in-process, finished-goods-inventory, backorders
and service level are developed for a system with stochastic customer-required lead times applying queu-
ing methodology. An optimization problem minimizing capacity, work-in-process, finished-goods-inventory,
backorder and lost sales cost (for rejected orders) in a single stage MTO production system is presented. The
system is modeled as an M/M/1 queue with input rates depending on queue length and random customer
required lead time. For the optimization problem, which cannot be solved explicitly, a solution heuristic is
developed and a broad numerical study is conducted. The numerical study shows that allowing the customer
to know the expected production lead time and—based on this knowledge—decide whether or not to place
an order can have positive or negative influences on the overall costs, depending on the customer’s service
level target. Furthermore, the study shows that a high cost reduction potential exists for simultaneously
optimizing capacity investment and order acceptance policy if the production system can decide whether or

not to accept an order.

© 2014 Elsevier B.V. All rights reserved.

1. Introduction

In many production systems, the order acceptance decision is one
of the choices influencing performance. In the available literature,
this order acceptance decision is either treated in combination with
lead time quotation (e.g. Savasaneril, Griffin, & Keskinocak, 2010),
pricing (e.g. Ray & Jewkes, 2004) or customer class decisions (e.g.
Modarres & Sharifyazdi, 2009). Most models trade off the expected
cost of accepting an order with the cost of lost sales. However, none of
the models treats the situation where customers can state a required
lead time which is not to be quoted. In many real production systems,
customers state orders with a predefined due date and the manufac-
turer has to decide whether to accept them or not (decision with the
manufacturer). Alternatively, if the decision is with the customer, the
customer knows the required lead time and gets some queue state
dependent production lead time information from the manufacturer
based on which she decides whether to place the order or not. In such
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environments, the customer required lead time can be assumed to be
independent of the order processing time and a detailed scheduling of
orders is not applicable at the point in time of order acceptance. Both
possibilities are modeled in this paper. Order acceptance policies in
such systems may intuitively focus on how many orders are already
in the production system (see also Chatterjee, Slotnick, & Sobel, 2002;
Gordon, Proth, & Chu, 2002; Savasaneril, Griffin, & Keskinocak, 2010;
Slotnick, 2011) and on what the customer-required lead time of an
order s, i.e. the question: what is the longest possible production lead
time if the delivery still needs to be on time? Relevant questions in
such production systems are the performance of the order acceptance
policy and the optimal capacity to invest. In addition, a third policy
ignoring the current queue state for the order acceptance decision is
developed to identify the benefits of including this information.

The production system is approximated by an adapted M/M/1
queue where orders are accepted based on queue length and cus-
tomer required lead time. An optimization problem balancing the
optimal capacity investment, the costs for inventory and backorders,
and the lost sales cost for the predefined policies is set up. Three
different order acceptance policies are applied for each of which the
optimization problem is either solved with predefined service level
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