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• Cost of production areas - costs of production areas are 
given by the overall size of production areas. These costs 
include capital costs, energy costs, maintenance costs, costs 
of inspection and the cost of paying taxes. Layout can 
reduce these costs (Roubal & Kleinova 2007). 
 
௔௥௘௔ܥ  ൌ ܴ  ൈ  ܣ  (3) 
 
Where R is rate (electric power, maintenance, etc.), A is 

Area size [m²]. 
 
2. LAYOUT PARAMETERS AFFECTING THE EFFICIENCY 

OF THE PRODUCTION PROCESS 
 

The layout is basically the design of the spatial 
arrangement. The most important parameters are therefore the 
length of routes, size of production areas and shape of the 
production areas. Appropriate layout can affect these 
parameters to some extent. 

Length of transport routes - the routes between the various 
production units, which should be from a logistics and cost 
point of view as quick as possible, but should also meet the 
requirements of occupational safety and ergonomics.The length 
of transport routes directly affects the transport performance 
and it is therefore necessary to optimize the distance between 
workplaces in the production system to achieve the shortest 
distances. 

Total production area – the whole area of the 
manufacturing system which is used to ensure the production 
processes. It can be divided into three groups. 
• Production areas – areas in which the workplaces are 

located. 
• Areas for logistics operations - areas which do not create 

value for the product, but are almost indispensable for 
production. 

• ‘Empty’ areas – areas that are not currently used, but are 
ready for further development by the firm.  
 

3. CONSEQUENCES OF A CONCRETE LAYOUT SOLUTION  
 

Adjustments to parameters such as length of transportation 
routes or size of manufacturing space achieve certain changes 
in areas such as cost, delivery time and quality. 

 
3.1 Parts affected by the size of the area 
• Consumption of energy - energy costs are associated with 

the operation of manufacturing space relative to the size of 
the total area. 

• Tax - a tax on property associated with the size of the total 
area. 

• Investments in production areas - the cost of 
construction, reconstruction and expansion of 
manufacturing areas. The costs reflect the investment 
through depreciation rates. 

• Wages for maintenance staff and production workers - 
calculated on the basis of hours worked, rates and numbers 
of workers. 

• Maintenance support – it is necessary to organize the 
location of machines, ensure good access to all parts of the 
production system and thus allow for easy maintenance. 
 

3. 2 Parts affected by the length of transportation routes 
• Investments related to the acquisition of handling 

equipment – the cost of the investment in the acquisition of 
handling equipment are reflected through depreciation 
rates. 

• Cost of operation of handling equipment – (see section 
1.3) costs associated with the operation of handling 

equipment that are directly proportional to the length of 
transportation routes and working hours.  

• The intensity of the flow - Q is the unit material 
transported per unit time (tonnes per hour, units per shift, 
etc...). 

• Transport performance - the most characteristic quantity 
for layout, is given by the technical product specifications 
(weight, size and shape of the unit), length of routes and 
time section (e.g. tonnes per week). 
 
 ܲ ൌ ܳ௠ כ  ݎ (4) 
 
Where P is transport performance, Qm is intensity of flow 

[TU/time], r is length of transport routes [m]. 
 

• Length of non-technological times - depends on the 
optimal distribution of production workplaces and the 
efficient use of transport performance, so that handling 
times are as short as possible. 

 
3.3 Other parts affected by changes to the layout 
• Visual control over the operations and activities - clearly 

structured system of workplace and location of checkpoints 
provides easy control and troubleshooting of problems in 
workplaces. 

• Work safety – emphasis on the man - machine - material - 
energy – environment interaction. These arise from safety 
standards. 

 
4. CONCLUSION 
 

Layout is the most prominent expression of the 
organization of a production system. As outlined in the paper, it 
affects the cost, delivery time and quality of a product. We can 
therefore say that the best design layout can affect to some 
extent a firm's competitiveness. A layout proposal must respect 
a number of conditions which arise during the design process of 
the production system. The most effective way to address 
layout is by designing it in parallel with the design of the 
production system. 
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