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FOCUS ON THE ENVIRONMENT AND RESOURCE EFFICIENCY

Extruder Plastic Welding Remolding Printing Packing

Material

Input

Finished Product 

for Shipping

1000 kg

€920
917.5kg Plastic welding 882kgMaterial Input Extruder Printing 873.5kg

Waste Waste Waste

Waste: 8.3% | 82.5kg

Material loss: €68.80

Waste: 3.9% | 35.5kg

Material loss: €30.29

Waste: 1% | 8.5kg

Material loss: €6.80

Of which: 48%

Extruder Fragment: 40kg

Material Loss: €34.80

Of which: 52%

Production Waste: 42.5kg

Material Loss: €34.00

Of which: 76%

Extruder Fragment: 27kg

Material Loss: €23.49

Of which: 24%

Production Waste: 8.5kg

Material Loss: €6.80
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Small Investment – Major Impact
Resource efficiency improvements in production

Energy efficiency is an important issue, especially following the introduction of new energy services legislation in Germany. One thing 
that is often overlooked is the biggest cost driver in the processing industry: material expenditures. To make full use of any potential cost 
savings and raise competitiveness, companies have to look very carefully at all material flows. This raises the important question of how 
to organize resource efficiency projects strategically and in terms of operational implementation. The Steinbeis Transfer Center for Energy 
and Environmental Process Technology, Eco-Management is demonstrating the different options open to manufacturing companies when 
it comes to resource efficiency – showing that it really is worth subjecting the issue to closer scrutiny.

According to the German Federal Statistics Office, manufacturing com-
panies invested 858 billion in materials in 2013. On average, this is 
around 47% of all company expenditures, making it the biggest cost 
factor. This includes outlays on energy, which is mainly sourced through 
non-renewable energy sources, particularly from fossil fuels, even if 
these only account for 5% of all material costs. A simple calculation 
reveals the possibilities: A company with sales of 50 million, 5% profit 
margins and material costs creating 40% of expenditures can raise its 
material efficiency by 5% and thus also raise profits from 2.5 to 3.5 
million euros – or 70%.

As a rule, much greater savings are possible. The only question is how a 
company deals with such issues on a strategic level and in operational or 
implementation terms. The following approach has proven to be quite 
effective: The first key step is to conduct an analysis of potential, taking a 

snapshot of the current status and possible optimizations. This involves 
initial interviews in which objectives and expectations are captured, as 
well as the key criteria by which resource efficiency measures should be 
benchmarked. At this point, a company needs to establish clear lines of 
responsibility for a given project. It can then organize a workshop to start 
screening existing data and work out if there are any information gaps in 
order to define key processes. Information can be used to establish input 
and output flows, drawing diagrams if necessary and also modeling ener-
gy and material flows. The tool the firm adopts should be tailored to its 
needs in order to enable the company to categorize information by indi-
vidual processes. In most cases, missing data can be derived from calcula-
tions and estimates. In fact, in many cases, it doesn’t even make sense to 
take actual measurements. Once a basic data template is in place, a model 
can be used to calculate related cost drivers. Available data can be looked 
at together to check for plausibility.
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Prof. Peter Kleine-Möllhoff is di-
rector of the Steinbeis Transfer 
Center for Energy and Environ-
mental Process Technology, Eco-
Management, which is based at 
Reutlingen University. His Stein-
beis Enterprise advises clients on 
the optimization of their produc-
tion processes with respect to 
energy and material efficiency, 
the use of byproducts and waste, 
and complying with environmen-
tal regulations.

It is during this phase of a project that discrepancies in the plausibility 
of the data are actually quite beneficial. This is because they motivate 
people involved in the project to invest time in explaining data varia-
tions. This often results in identifying inadequacies. Visualization tools 
can also be used to work out which parts of a process are most intensi-
ve in terms of energy and material use. They can also help identify po-
tential improvements. With the right key performance indicators, which 
should be tailored specifically to the company, efficiency measures can 
be defined and priorities can be set. It is also best to go through diffe-
rent scenarios for each identified area of potential savings. All of the 
results are then pulled together, documented, and explained. The project 
finishes with a presentation of the energy and material flow model, the 
results of the analysis that was carried out, possible optimization mea-
sures, and implementation suggestions – at all times taking any com-
mercial aspects into account as well as different ways to use the model 
to gain operational transparency.

This lays an excellent foundation for measures such as the introduction 
of an energy management system according to the ISO 50001, or even 
official audits. When a company is attempting to drive optimization, it 
makes sense to take baby steps over a longer period. This is allows peo-
ple to implement the project properly and not become overwhelmed in 
the process. Some optimization processes result in genuine change, so it 
is also important to take different change management issues into ac-
count. As a rule, however, many measures can be introduced relatively 
inexpensively, so the time and effort of such a project is worth it, espe-
cially given the value it generates.

This was exemplified in the analysis of an SME carried out by the experts 
at the Steinbeis Transfer Center for Energy and Environmental Process 
Technology, Eco-Management. The firm that was analyzed makes plastic 
parts in a production process that covers a number of stages. The ma-
chines used by the SME were originally designed for large batches and 
much more extensive machine tooling processes. An analysis of poten-
tial helped identify the fact that the extruders and a number of down-
stream parts in the process could be significantly improved in terms of 
energy and material use. A typical production line was chosen to cap-
ture all inputs and outputs in detail and these were then mapped. It 
became possible to save materials worth EUR 371,000 per year on the 
plant, simply by introducing a variety of measures – without actually 
having to invest much, if anything at all. To leverage further potential to 
save money, it was recommended that the company use special cleaning 
fluids on the extruders. This simple measure would make a significant 
difference in terms of machine availability in production and improve 
revenues by a seven-figure number. The potential energy savings were 
estimated at up to EUR 80,000. To achieve this, it would only be neces-
sary to make a small investment, with a breakeven point of well under 
one year.

By comparing the savings made with this example – in terms of energy 
and materials – it is clear that manufacturing companies should not 
focus unilaterally on energy efficiency. Improving material use offers 
much greater leverage and the extra time and money needed to capture 
not just energy flows but also material flows is actually only minimal. 
However, compared to energy savings projects, it is even more difficult 
to find the right experts with the necessary skills to provide third-party 

support. Even experienced specialists sometimes struggle with some of 
the highly specific issues, and may even have to first acquire the requi-
red know-how or turn to a network that they can trust, like the Network 
offered by Steinbeis.

Prof. Peter Kleine-Möllhoff

Steinbeis Transfer Center

Energy and Environmental Process Technology, Eco-Management (Munich)

su0690@stw.de | www.steinbeis.de/su/0690  

Image:  Example of an extract from a production process with a corresponding Sankey diagram showing material 
flows and the cost of 1000 kilos of material input.

Steinbeis Transfer Center for Energy and Environmental  
Process Technology, Eco-Management 

Services
• Applied research and development
• Technical consulting
• Process analysis
• Optimization of production processes

Key Areas
•  Technology consulting and process analysis: 

– Energy and material efficiency 
– Utilization of byproducts and waste products 
– Compliance with environmental regulations

•  Research and development: 
– Production-integrated environmental protection 
– Registering and evaluation of environmental impacts 
– Ecological balances 
– Cost reduction potential in environmental protection 
– Reduction of resources in production 
– Efficiency improvements through process coupling


