






E ciency: 
How much 
input  is 
converted 
into t he nal 
product , 
how much is 
wasted?



Underest imated 
costs of  waste 
t reatment
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Trees are natural 
factories:  A 
beech t ree of 
circa 70  years 
and 15 m crown 
diameter lters 
approx. 2 CO

2
 

net  kg/ hour, 12 
hours per day.

Carbon  
cycle of forests, 
forest -based 
products and 
bioenergy. 
Source: 
CEI-Bois 20 11





I N PUT

Energy
fuels w ith mass like LPG, oil,
CNG, d iesel

Energy
w ithout  mass like elect ricit y

O UT PUT

Products
products, by-products

Material-related Emissions
waste, exhaust , 
waste water

Energy-related Emissions
waste heat , noise

Material
raw materials, auxiliary materials,
further materials



Product  modi cat ions

Process Modi cat ions

RESOURCE
EFFICIENCY

Process
Modif icat ion

Product
Modif icat ion  

Good
Housekeeping

Select  New      
Materials 

New 
Technologies

   Reduct ion
   at  t he source

Reuse

   Internal Recycling

      External Recycling

         Biogenous Cycles 

St rateg ies for 
CP Opt ions 
(based on the 
ÖKOPROFIT 
approach)



The Waste 
Hierarchy. 
Source:  
Envirow ise 
20 0 1





















 
* based on elect ricit y price of  0 ,0 9 € /  kWh 
* running 24/ 7, 365 days per year 

10 0 % power

5% useful energy at  the pneumat ic drive

10 % motor losses

30 % compressor 

losses

25% cooling of 

compressed air

12% pressure drop loss

8% leakage

10 % conversion losses









•  Decide w ho does w hat

•  Define scope

•  Develop t ime p lan

•  Prepare checklist  and  

   inform staff

•  Carry out  audit

•  Evaluat ion

•  Recommend CP opt ions

•  Meet ing w ith manager

•  Follow up on implementat ion

•  Correct ive p lan

•  Environmental report

•  etup regular monitoring

Step 1
PREPA RAT I O N

Step 2
CA RRY  O UT

Step 3
EVA LUAT I O N  &
FO L LOW  UP





Wood raw 
material 
waste
















