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Abstract: This paper deals with two very important concepts – namely production system and production process and it 
is also oriented on the way of their optimization. This paper is divided into three main sections. First section treats with 
production system, while you can find their model of production systems and summarized principles of production 
system. Second section is oriented on the production process, which is the basic part in production companies and errors 
in production process have a significant impact on the company. Third main section is about optimization of production 
process and production system, while there are debated stages of optimization and optimization as the necessary criterion 
of successful company. 
 
1 Introduction 

Mass production is considered as the 20th century 
production system and optimized production is referred as 
the 21st century production system. Optimization of 
production processes is a concept applicable for company 
at any stage of development. In addition, there are 
situations where it is simply necessary to optimize 
production, because otherwise the company will be 
unprofitable.  

If profitability is achieved in terms of cheap labour, 
cheap raw materials and energy, due to the availability of 
these resources, then, as prices of these factors increase, 
production becomes more expensive and thus less cost-
effective. The company must reduce costs and apply more 
efficient production technologies. 

The production process of a production company is 
characterized by a set of technological, handling, control 
and management activities, the purpose of which is to 
change the shape, dimensions, composition and quality of 
input materials and semi-products in terms of required 
technical and economic conditions of the produced 
product.  

The production process is carried out through 
production systems, which are defined as a 
technologically, temporally, spatially and organizationally 
unified grouping of material resources (materials, energy, 
production and working resources) and labour forces 
aimed at the production of a selected range of products. 
Thus, production is, in essence, a purposeful combination 
of production factors in order to create material outputs, or 
services, through a production system. 

The complexity of the market environment forces 
companies to pay particular attention to improving 

operating conditions. The company must function in such 
a way that the transformation of inputs into outputs takes 
place with optimal consumption of production inputs, 
optimal choice of production processes, resources and with 
optimal usage of production capacity. But at the same time, 
it has to enable the company's competitiveness, the 
realization of economic goals and increasing of efficiency. 

 
2 Production system 

Today´s markets place high demands on production. 
This leads to the necessity to optimize all processes in 
companies as much as possible and to make quick 
decisions in company management [1]. Primarily, it is 
important to organize the company's production system so 
that production costs decrease and that quality is not only 
maintained but also increased. In this point of view, the 
development of such systems in companies is carried out 
in accordance with different criteria and becomes a priority 
[2]. 

The production system is a system to convert demand 
information into products. This system is composed of 
humans, machinery and the space provided by normally a 
kind of building. They are generally called resources, 
human resource and mechanical resource. Sometimes we 
also include utility because this is also a type of resource. 
Using these resources, the production system converts 
demand information into the products to be supplied. 
The conventional view is to regard raw materials or parts 
as input into the production system, which converts them 
into the products. 
Production management includes the following obligatory 
components [3]: 
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• Identification and purpose of goals, where units 
involved in production should be directed. 

• Collection and analysis of information about the 
current state of the production sectors of 
company. 

• Creation of production system, tasks and 
programs that are economically justified. 

 
A well-functioning and efficient production system of the 
company must meet the following requirements [4]: 

1. Compliance with the principle of direct 
production due to the appropriate location of units 
in the company. 

2. Cooperation and specialization of workplaces, 
respectively production workplaces. 

3. Organization of the activities without duplication 
of links and steps. 

4. Maximum simplification of the production 
structure: the composition of the units should be 
minimal but sufficient for work. 

5. Flexibility and mobility of the entire structure, 
allowing it to be quickly renewed without being 

fragmented and adapted to new market conditions 
and requirements. 

6. Development of a production system without 
bottlenecks, with respect to the proportionality of 
units, capacity and capacity of machines. 

The first feature of the production system is its 
effectiveness. It is responsible for the ability to produce 
finished goods or services. By assigning common goals, all 
elements of the structure act in a coordinated and 
productive manner. Since the company is complex with 
different purposes, its production system is characterized 
as multi-purpose.  

The openness of production systems is a feature that 
makes it possible to exchange various data, materials and 
even energy with the outside world. 

Specific features are the decisive factor in which 
production will be organized in the company. They are 
built on different types of relationships between structural 
elements and are influenced proportionally, with variables 
such as profit of production system, parallel actions, 
production rhythm, continuity, and direct flow process. 
 
Model of production system is shown in Fig. 1 and 
example of production system is shown in Fig. 2.

 

 
Figure 1 Model of production system [5] 
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Figure 2 Model of production system

When a system of this class is developed and improved 
in the working environment, certain characteristics are 
achieved. The main of these characteristics are [5,6]: 

• Reliability – is the system's ability to function 
continuously despite changes in internal or 
external conditions to maintain balance even after 
unpredictable failures in individual areas. Internal 
reserves and managerial tools regulate this 
feature. The higher the reliability, the more 
limited the frequency and range of phenomena 
that interfere with its stable operation. 

• Efficiency – is the property of the production 
system in the production of finished products or 
services. The result is displayed when the 
structure is properly organized. 

• Manageability – is an indicator of management 
effectiveness. Managed is a recognized system 
that achieves a goal in a given time and material 
condition. 

• Uncontrollable system – is one that doesn´t solve 
assigned tasks or is poorly managed – one that 
reaches the goal, but not too precisely, with a 
basis for temporary or material constraints. 

• Level of manageability – is characterized by the 
proportion of processes that are accessible and not 
subject to modification. 

• Flexibility – is a feature of the system to adapt to 
new market conditions without losing integrity 
and efficiency. 

 

We can also summarize principles of production system 
(Tab. 1).  
 

Table 1 Principles of production system [7] 
Principle Basic characteristics 

Proportionality Proportional productivity per unit 
of time of all production divisions 
in the company (workrooms, 
workplaces) and job positions. 

Differentiation Department of the production 
process for production of identical 
products between individual 
business units (for example, for 
technological processes). 

Combination Unification of all parts or parts of 
different production processes of a 
certain product type within one 
workplace, trade, production. 

Concentration Performance concentration of 
certain production operations to 
produce technologically 
homogeneous products or to 
perform functionally 
homogeneous work in certain 
areas and at certain workplaces. 

Specialization Forms of labour division in 
business. Providing a limited 
range of works, operations, parts 
and products for each business 
division. 
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Universalization 
 

A particular workplace or 
production unit is engaged in the 
production of products and parts of 
a wide range or in the execution of 
various production operations. 

Standardization According to the principle of 
standardization in the organization 
of the production is meant the 
development, creation and 
application of uniform conditions 
that ensure its best flow. 

Parallelism Simultaneous execution of the 
technological process on all or 
some of its activities. The 
implementation of this principle 
significantly shortens the 
production cycle of the product. 

Directness The requirement for directness of 
motion of work objects during the 
technological process, i.e. on the 
shortest route of the product 
passing through all the stages of 
the production process without 
returning to it. 

Continuity Minimization of all breaks in the 
production process of a particular 
product. 

Rhythmicity Realization regularly the same 
number of products. 

Automation Maximum possible and 
economical release of personal 
from the cost of manual work 
based on the use of automatic 
equipment. 

 
2.1 Production process 

The production and economic activities of any 
company are aimed at production of a certain types of 
products. The production process is at the heart of the 
company's production activity. It is the sum of all the 
people's actions and work tools, which are necessary for 
the company to produce final product. Fig. 3 shows the 
basic scheme of production process [8,9]. 

 

 
Figure 3 Basic scheme of production process [8] 

 
The production process is based on the technological 

process. It contains targeted steps that are focused on 
change and determine the status of the work. The finished 
part of the technological process, carried out at one 
workplace by one or more workers, is called technological 
operation. 

Basic technological operations are focused directly on 
the change of the subject of the work (change of form, 
molecular composition, state, appearance, size). Examples 
include crushing, oxidation, extraction, polymerization, 
etc. In addition to technological core operations, the main 
product production process also includes a number of 
auxiliary operations (transport, control, product sorting, 
etc.) designed to facilitate basic operations [10]. 

The production process consists of work and 
automation processes as well as natural processes that 
usually don´t require work. In factories that produce 
complex products, production processes are very diverse. 
In a rational arrangement, it is necessary to classify 
production processes according to the most important 
properties. 

The economic efficiency of the rational organization of 
the production process is reflected in the: 

• reduction in the product cycle,  
• reduction in production costs,  
• improvement in the use of tangible assets, 
• increase in working capital turnover. 

 
Example of production process is shown in Fig. 4. 

 
Figure 4 Basic scheme of production process 

 
2.2 Optimization of production processes and 

systems 
In a modern market economy, companies are 

competitive, if they are one or two steps ahead of their 
competition. It is about timely assessing the requirements 
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of consumers, respectively doing their job faster and better. 
It can be done in different ways. One of the ways is the 
optimization of business processes. 

 
Optimization is the improvement of the business 

processes with the aim of achieving the best results under 
appropriate conditions. Optimization is necessary, if [11-
16]: 

• there is an increase in errors and a worsening in 
the quality of work, 

• it is necessary to increase corporate 
manageability, 

• increase the transparency of their activities, 
• there has been a change in the positions like 

managers or director, 
• the state company goes into private ownership, 
• the task is to introduce information systems, 
• an integrated company is under construction, 
• business management has decided to change 

direction or simply expand production. 
 

This process can happen once in a life cycle, but it can 
also become a permanent process. However, qualitative 
implementation of optimization requires certain 
conditions. First, the availability of internal work resources 
- experts who are aware of optimization activities. 
Secondly, it requires the enthusiasm and moral 
preparedness of team and managers. Third, there is a risk 
of errors or damage.  

After all moral and other preparations, an optimization 
team will be set up, which includes heads of departments 
and managers. Those start the optimization; whose 
classical procedure consists of five stages (Fig. 5): 

1. Process description – "what is the process". 
2. Process description – "as it should be".  
3. Development improvement. 
4. Making improvements. 
5. Monitoring of improved processes. 
The first stage of optimization is the description of 

business processes. There are two ways to do this at this 
stage – first describe all the processes currently in progress 
in the company, or verbally choose the few with the highest 
priority for improvements and already work with them. 

In the first case, after describing everything, team 
gains a complete picture of the processes in the company 
and selects the priority. This can be done from priority 
criteria. The priority criteria are shown in Tab. 2. 

 
Figure 5 Stages of optimization [17] 

 
Table 2 Priority criteria [1] 

Criteria Characteristics Impact on process 
selection 

Severity 
of the 

process 

It characterizes 
the degree of 
contribution of the 
process to 
achieving the 
company’s goals.  

Most important for 
the selection of 
business processes. 
 

Problem 
of the 

process 

It shows the 
degree of process 
inconsistency, 
requires efficiency 
indicators. 

The selection is 
stopped on the 
processes, where 
the difference 
between current and 
necessary efficiency 
indicators is 
greatest. 

 
3 Conclusion 

Nowadays the creation of the product is very difficult. 
Input has to pass from many levels and hands to become 
the output. Moreover, the coordination of men, money, 
material and machine is also necessary. Also, technology 
is developing rapidly and the adaptation of emerging 
technology to daily life is very fast.  Within this context, 
production technologies are developing rapidly and 
parallel to this production instrument's costs are decreased. 
In this way, producers can make investments more easily 
by getting current technology. In parallel with industrial 
development, some parameters such lost time, labour, raw 
materials must reduce. When considering expected product 
variety, especially modification on the produced product is 
a difficult process. Revising of the production system 
according to the final product is substantially increased the 
amount of lost time. In addition, in this revision process 
previously realized investment is becoming inert and this 
quite increases costs.  It is  almost  impossible  the  creation  
of  a  separate  production  line  for  each  product  in  a 
company which has a lot of variety of products. Nowadays 
in this needed speed production process, instead of 
conventional production systems flexible manufacturing 
systems began to be preferred in the industry. 
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