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Abstract 

Industrial robots in combination with their peripherals represent flexible, versatile and cost efficient automation systems. Especially small and 
medium sized enterprises (SMEs) often need additional support regarding the technical and economical evaluation of such systems. 
Furthermore, there is a lack of knowledge regarding automatable processes and corresponding peripheral devices. For this purpose, a method is 
developed that allows SMEs to assess automatable processes, their investments and benefits in the early planning phase. The paper presents a 
methodology for the planning of robot systems in an early stage and details of one step. 
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1. Introduction and motivation 

Current global trends, which lead to more and more 
individual products, such as the increasing consideration of 
customer requirements pose new challenges to production and 
production systems. One challenge of individual products are 
decreasing lot sizes. This leads to a demand for flexible and 
adaptable production systems. [1] 

The industrial robot as a flexible production assistant 
therefore becomes increasingly important. Not only in large 
companies the application of industrial robots is playing an 
essential role, also in small and medium-sized companies 
(SMEs) that sometimes have to handle small lot sizes and a 
high variety, it is becoming increasingly important [2]. The 
current statistics of the International Federation of Robotics 
(IFR) show that about 40% of all industrial robots are used in 
the automotive industry and about 20% in the electronic 
industry [3]. In both sectors, the robot is mostly used in mass 
production for special operations, such as screwing or welding 
in 3-shift operation, and is reprogrammed rarely to never. This 
can be quite different in SMEs, in which the robot is needed 
for one task only a few hours and afterwards for another task. 

In this case, the flexibility plays a central role. [2] Especially 
for companies that aren’t concerned with industrial robots but 
are facing constantly changing or varying products, it is often 
difficult to assess whether an investment in a robot is 
profitable from an economic and entrepreneurial perspective. 
For SMEs profitability of an investment is very important 
because their capital base is usually small and the asset in the 
machine is bonded and reduces the liquidity of a company. In 
addition, the necessary planning capacity in SMEs is not 
always available for the evaluation and purchasing of complex 
robot systems. The request of companies not to discuss any 
idea with a contractor is adverse to this [2]. 

The complexity according to [4] can be assessed by four 
criteria. These are diversity, multiplicity, ambiguity and 
variability. [4] Concerning robot systems, diversity on the one 
hand reflects the possibility to contain different peripheral 
components, on the other hand, different robot types can be 
used for the same process. Multiplicity largely results from 
the amount of components required for a robot system to solve 
one task. Ambiguity is reflected by the different solutions for 
one problem, such as checking the presence of a part by 
mechanical contact switches or optical sensors. Variability on
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