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Abstract 

Under the concept of "Industry 4.0", production processes will be pushed to be increasingly interconnected, 
information based on a real time basis and, necessarily, much more efficient. In this context, capacity optimization 
goes beyond the traditional aim of capacity maximization, contributing also for organization’s profitability and value. 
Indeed, lean management and continuous improvement approaches suggest capacity optimization instead of 
maximization. The study of capacity optimization and costing models is an important research topic that deserves 
contributions from both the practical and theoretical perspectives. This paper presents and discusses a mathematical 
model for capacity management based on different costing models (ABC and TDABC). A generic model has been 
developed and it was used to analyze idle capacity and to design strategies towards the maximization of organization’s 
value. The trade-off capacity maximization vs operational efficiency is highlighted and it is shown that capacity 
optimization might hide operational inefficiency.  
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1. Introduction 

The cost of idle capacity is a fundamental information for companies and their management of extreme importance 
in modern production systems. In general, it is defined as unused capacity or production potential and can be measured 
in several ways: tons of production, available hours of manufacturing, etc. The management of the idle capacity 
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Abstract

It is a world trend that digital economy is merging with real economy. Through the use of digital technologies, investments and
innovations take place in the fields of smart grids, self-driving vehicles, e-government, advanced manufacturing, etc. Our 
research deals with the question whether there is any general or formalised technology which could be equally used in various 
fields, and which could help to achieve digitalisation in everyday life, also in the industry or in manufacturing. Digital 
transformation is the key of competitive sustainable development in the long term. As it has been noted by industrial players, the 
fourth industrial revolution is happening now. In the centre of technological change, the fusion of the physical and virtual world 
is taking place. With elaborated technological recommendations, digitalisation could be realised in an efficient way. With the 
help of intelligent cyber-physical systems, a holonic (with distributed intelligence) manufacturing technology will be developed. 
Smart cyber-physical systems can help to make human life better and more convenient by having features which cannot be found 
in traditional systems. Their use is easier not only because they are smaller and more efficient, but also because they have such 
system-level characteristics as autonomy, distributed intelligence, self-organisation or co-operation based on adaptivity.
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1. What is the digitalization of manufacturing?

The German Industrie 4.0, the American Advanced Manufacturing and the Chinese Intelligent Manufacturing is
based on digitalisation. Since the 1850s we have come from Manual Production, through Mass 
Production/Customized Mass Production, to the manufacturing paradigm of Mass Customization (personalisation), 
meeting individual customer demands. As a consequence of this change, service oriented manufacturing has become 
a multi-factor high-complexity process. [1]

In the beginning, digital manufacturing meant the use of computers in manufacturing. By now the digital 
conception has further developed. Full digitalisation aims to achieve a closed production and consumption cycle 
driven by the idea of sustainability, where particular attention is paid to the goals of optimisation and customisation.
In various digital strategies the most important fields have been systematically organised in the name of 
sustainability. [2] One such strategic goal is the Smart City, with one of its pillars being Smart Economy, which is 
based on Smart industry, one element of which is Smart Factory or Smart Manufacturing. [3] [4]

In today’s modern factories, as the result of digitalisation, manufacturing processes are operated by intelligent 
cyber-physical systems. With the increased use of digitalisation technologies, constructive or additive manufacturing 
will be put in the forefront, due to its efficiency, as it generates much less loss than subtractive manufacturing. It is 
enough to consider the differences between traditional cutting technologies and 3D printing, which now also allows 
the printing of metals. Their practicality is undoubted, although these solutions are regarded as novelties in the 
process of digital transformation. This transformation in manufacturing is based on digitalisation, and it will bring a 
hybrid solution by merging the virtual and the real world. The important elements of industrial digitalisation are 
those individual components which, for example, are able to communicate with each other, or to manage and control 
their own operation.

In the followings, we will present the agent-based approach of a cyber-physical system, in a way that the 
structure of the agent will be brought back to its basic elements and a parallel will be drawn between the system on 
package approach and the structure of cyber-physical systems. There is no doubt that cyber-physical systems have 
long appeared in many fields of our everyday life. This trend can also be observed in the European economy, 
industry and manufacturing.

A Smart Factory has both physical and cyber infrastructure. Electricity is provided by the physical infrastructure, 
while cyber infrastructure refers to communication and computer networks which ensure monitoring and controlling 
functions and enable interaction and feedback through smart industry to social-economic networks.

In order to improve economic conditions, innovation and investments must be combined with accelerating 
digitalisation, and by using the synergy of different systems [5], smart economy, smart industry, smart 
manufacturing and smart products must be realised within a smart city. This trend fits into the concept of Industry 
4.0.

Industry 4.0 refers to the 4th industrial revolution which is going on today. It originates from the German 
industrial trend which brings a technological change in manufacturing. This change is due to, for example, the 
spread of cyber-physical systems, of the AI, IoT, Big Data, Cloud Computing and M2M communication. The 
complexity of the products manufactured today is continuously increasing, while their lifetime is becoming shorter 
due to this complexity. Computer supported manufacturing has long helped the work of industrial players. However, 
shorter product lifetime, fast-changing market trends, the great diversity present in every field of life and unique 
consumer demands mean that a flexible manufacturing structure is needed to produce the products of the future. 
Therefore, the real Smart Product [6] can only be produced by a Smart manufacturing system. [7]

2. Research questions and hypotheses

Our research aims to answer three major questions:
Research question 1. What is the relationship between automation, digitalisation and the development 

of intelligent systems?
Research question 2. What does Machine Intelligent Quotient (MIQ) mean and is it possible to 

measure and define it?
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