
International Journal of Production Research,

2007, 1–21, iFirst

Incorporating cellular manufacturing into supply chain design

JEFFREY SCHALLER*

Department of Business Administration, Eastern Connecticut State University, 83 Windham

Street, Willimantic, CT 06226, USA

(Revision received December 2006)

This paper presents a mathematical model. The model is used to integrate the
design of cellular manufacturing systems with the design of a production network.
The objective of the model is to minimize the sum of production and supply-chain
costs. The model selects production (facility) locations and forms cells in the
selected locations. Two heuristic procedures are presented to solve the model.
These procedures are used to generate solutions for several test problems. The test
shows the heuristic procedures generate solutions in a reasonable time frame.
The results also show that the best solutions were generated by a tabu search
procedure. The proposed approach is also compared with an approach that
independently selects locations and then forms cells. This second test shows that
reduced costs can be obtained using the integrated model.
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1. Introduction

In recent years the increased use of the internet to conduct business electronically

and the globalization of business have forced goods producers to re-examine the

production and distribution of their products. Two actions that are frequently taken

to improve performance are a redesign of the firm’s supply chain and the design of

cellular manufacturing systems within the firm’s production facilities. An important

component of a goods producer’s supply chain is the firm’s production network.

Redesign of the supply chain considers issues involving the production network such

as the number and location of production facilities and which facility should be

assigned to serve each market for each product. Cellular manufacturing (CM) is a

manufacturing application of the group technology philosophy where groups of

dissimilar processes are dedicated to sets of products. The associated layout, called

cellular layout, is a hybrid layout that combines features of both product line and

process layout to obtain some benefits of both forms of layouts. To create a cellular

layout product families are formed that consist of products that require the same

types of processes. A unit of each type of process (or, if required, more than one)

required to produce the products in a family is put into a cell and is dedicated to

producing a family of products.

*Email: schallerj@easternct.edu

International Journal of Production Research

ISSN 0020–7543 print/ISSN 1366–588X online ß 2007 Taylor & Francis

http://www.tandf.co.uk/journals

DOI: 10.1080/00207540701348761


