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Abstract: Manufacturing companies are facing the task to adapt their existing manufacturing equipment to new challenges. 
In addition to the traditional objective of increasing equipment productivity, a new focus is the improvement of the resource 
efficiency situation. This refers to the strongly increasing energy costs. To identify target-oriented optimization measures, 
manufacturing companies often lack fundamental and objective assessments of the actual situation of their equipment to 
reveal production and resource efficiency related optimization potentials. This contribution presents a procedure for real data 
based assessment of manufacturing equipment. Based upon the resulting information of the procedure, productivity ratios and 
resource consumptions can be determined up to individual equipment components. This creates the required transparency to 
derive customized production and resource efficiency optimization measures. 
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1. Introduction 
 
 Strongly rising energy and resource costs of up to 100% within the last decade in Europe as well as stricter national 
and international environmental guidelines highly motivate companies to improve the resource and energy efficiency of their 
existing manufacturing equipment (International Energy Agency 2012; Malaysia , 2011). Furthermore, the recognizable 
increase of product variety across almost all industry sectors leads to reduced productivity of existing manufacturing 
equipment (Minhas, 2011). Especially non-value-adding process steps such as machine setup and handling processes increase 
due to the high number of product variants (Steinhilper, 2013). Minimizing and eliminating these non-value-adding process 
steps is therefore of great importance in the context of optimization activities (Erlach, 2013). With an average utilization 
phase of 15 or more years for manufacturing equipment, companies have to combine productivity-oriented assessments with 
resource efficiency analysis of manufacturing equipment in order to adapt and optimize their machines to upcoming 
challenges in a synergetic way. 
 
 

2. Productivity and Resource Consumption of Manufacturing Equipment 
 
2.1 Characterization of Productivity  

 
 Productivity is commonly defined as a ratio between the output volume and the input volume of a certain process. It 
measures how efficiently production inputs are being used to produce a given level of output. The productivity (1) of 
manufacturing equipment is defined as the ratio of produced parts to the related operation time in a discrete time period like 
an hour or a working shift (Zandin, 2001).  
 

Productivity =
Processed pieces per period
Operation time per period

 (1) 
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