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Abstract. In a reality of global competition, companies have to minimize production costs and increase productivity in order to boost com-
petitiveness. Facility layout design is one of the most important and frequently used efficiency improvement methods for reducing operational 
costs in a significant manner. Facility layout design deals with optimum location of facilities (workstation, machine, etc.) on the shop floor and 
optimum material flow between these objects. In this article, the objectives and procedure of layout design along with the calculation method 
for layout optimization are all introduced. The study is practice-oriented because the described case study shows how the layout of an assembly 
plant can be modified to form an ideal re-layout. The research is novel and innovative because the facility layout design and 4 lean methods 
(takt-time design, line balance, cellular design and one-piece flow) are all combined in order to improve efficiency more significantly, reduce 
costs and improve more key performance indicators. From the case study it can be concluded that the layout redesign and lean methods resulted 
in significant reduction of the following seven indicators: amount of total workflow, material handling cost, total travel distance of goods, space 
used for assembly, number of workers, labor cost of workers and the number of Kanban stops.
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distance for the flow of materials and workers between facil-
ities, and minimize the material handling cost and lead times 
in the manufacturing process. There are two types of facility 
layout improvement: new facility design and redesign of an 
existing layout.

In the study, the objectives, the procedure of layout design 
and the calculation method for layout optimization are all intro-
duced. The article is relevant and practice-oriented because 
besides the introduction of theoretical background, a practical 
efficiency improvement method is also introduced for redesign 
of the layout of an assembly plant in a case study.

The research is original and unique because two efficiency 
improvement methods are combined in the case study. The clas-
sical facility layout design method is used as the basis, but four 
lean methods (takt-time design, line balance, cellular design and 
one-piece flow) are also applied. The goal of the application of 
lean methods is to form a more effective re-layout, meaning that 
costs will be reduced and KPIs (key performance indicators) 
will be improved.

In the case study the combination of the two methods 
resulted in significant reduction of the following seven indica-
tors: the amount of total workflow, the material handling cost, 
the total travel distance of goods, the space used for assembly, 
the number of workers, the labor cost of workers and the num-
ber of Kanban stops. Consequently, the case study also confirms 
that the combination of facility layout design and lean methods 
is an effective tool for process improvement.

2.	 Literature review

There are numerous tools and methods for improvement of 
production processes. The most frequently used efficiency 
improvement methods are simulation, lean method and facility 

1.	 Introduction

Among the growing market globalization, where customer 
demands are changing continuously, enterprises have to 
improve efficiency and focus on cost reduction and profitabil-
ity in order to increase their competitiveness. Therefore, the 
application of efficiency improvement methods is essential for 
such companies. This is the reason why the topic of the study 
is highly important and relevant. Manufacturing systems have 
to become more complex and flexible in order to respond to 
the rapidly changing economic environment. The resources 
required in manufacturing (materials, machines, labor force, 
space and other facilities) are limited. Therefore, it is very 
important for manufacturing companies to produce cost-effec-
tive and high-quality products, which can be achieved by max-
imized utilization of resources and minimized production costs.

Facility layout design is one of the most important and fre-
quently used efficiency improvement methods, since it can lead 
to significant reduction in the operational costs of companies. 
Therefore, this method is used by more and more manufacturing 
companies and service providers. Facility layout design means 
the process of finding an optimum arrangement of facilities 
(objects: department, workstation, machine, equipment, etc.) 
on – in this particular case – a manufacturing shop floor. Addi-
tionally, the layout of the manufacturing facilities in a plant 
has to be adjusted from time to time to fit changing production 
plans and processes.

The main objectives of facility layout design are to improve 
the performance of the production process, minimize the total 
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