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 1 Life Cycle Costing, background 
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Quick background on Life Cycle Costing, 
or LCC  
 

Source: Thomas Wolf - Eigenes Werk, CC BY-SA 2.5, 
https://commons.wikimedia.org/w/index.php?curid=2553428 
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Quick background on Life Cycle Costing, 
or LCC  
 

Source: Thomas Wolf - Eigenes Werk, CC BY-SA 2.5, 
https://commons.wikimedia.org/w/index.php?curid=2553428 

• For many long living goods, the purchase price 
represents only a small share of the overall costs “of 
ownership” 

• E.g. for trains, 90% of costs in operation and 
maintenance 

• Cost considerations are also relevant in a sustainability 
context (TBL,etc..) 
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Several flavours of LCC  
 

(E.g.:) 

• Conventional LCC: Outside of sustainability 
considerations, for procurement of investment goods 

• LCC with externalities, single score: Monetising 
environmental impacts, an overall cost figure is calculated 

• Environmental LCC: LCC to be applied in parallel to LCA  
-> similar life cycle; 
-> modelling consistent with LCA 
-> focus are real money flows – no double counting w. LCA 
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Environmental LCC, “conceptual 
framework”  
 

Source: Rebitzer G., Hunkeler D., Life Cycle Costing in LCM: 
Ambitions, opportunities, and limitations, 
Discussing a framework, In: Int J LCA 8 (5) 253-256, 2003 
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 2 LCC implementation in openLCA 



A. Ciroth, LCC in openLCA 

LCC in openLCA  
 

(following the idea of Environmental LCC:) 

• Recent project by US EPA 

• Released with openLCA 1.5 (currently: beta1 released; 
final version 1.5 to be released this week) 

• Also implemented: Value added (= negative costs) 

• More information in handbook 
(http://www.openlca.org/manuals):  
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(openLCA: free, open source, powerful  
LCA and Sustainability Assessment 
software, developed by GreenDelta 
since 2006: www.openlca.org) 
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LCC in openLCA: Entering costs for 
processes 
 
• For processes, inputs and outputs: A new column was 

added for costs 

• In this column, costs can be entered (optional): 

• For input flows, products 

• For input flows, elementary flows 

• For output flows, products 

• For output flows, elementary flows 
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LCC in openLCA: A simple example process 
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LCC in openLCA: Entering costs for 
processes 
 
• Logic for cost values: 

• For input flows, products - costs 

• For input flows, elementary flows - costs 

• For output flows, products - revenues 

• For output flows, elementary flows - costs 
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LCC in openLCA: economic allocation, 
openLCA < 1.5 
 
• (economic allocation: splitting a process which has > 1 

product according to the prices of the products) 

• In previous versions of openLCA: Flows have flow 
properties; an economic flow property can be added -> 
this is used for economic allocation… 

• …which works but cannot reflect different prices for 
the same product in different processes 
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LCC in openLCA: economic allocation, 
openLCA < 1.5 
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LCC in openLCA: economic allocation, 
openLCA  1.5 
 
In addition to the previous possibility…  

• …which works but cannot reflect different prices for 
the same product in different processes:  

• Costs/revenues specified for products are considered 
for the economic allocation,  

• ONLY IF these costs are not provided, costs/prices for 
flows are considered. 

 There is a hierarchy.  
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LCC calculation in openLCA  1.5 
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LCC calculation in openLCA  1.5 
 

Cost / value added calculation is an optional part of 
results, if not checked -> not calculated. 

When checked, a separate dimension is calculated and 
displayed, in parallel to results of LCI and LCIA. 
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 3 An example: Life cycle of a chair 
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A first simple example for LCC: 
Production, use and disposal of a chair 

• Taken from Moreau/ Weidema: The computational 
structure of environmental life cycle costing, Int J Life 
Cycle Assess (2015) 20:1359–136 
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A first simple example for LCC: 
Production, use and disposal of a chair 
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A first simple example for LCC: 
Production, use and disposal of a chair 
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A first simple example for LCC: 
Production, use and disposal of a chair 

• Costs are entered for the amount specified in the 
process 
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A first simple example for LCC: 
Production, use and disposal of a chair 
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A first simple example for LCC: 
Production, use and disposal of a chair 
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A first simple example for LCC: 
Production, use and disposal of a chair 

Let‘s see it live… 
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 4 An example with ecoinvent 
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The ecoinvent database extended with 
costs 

• Ecoinvent datasets already contain costs for some 
products (which are used for allocation in the 
preparation of the system models), but 

• “hidden” in  ecoSpold2 exchange properties – not 
shown in any software 

• Incomplete (for ca. 7000 products no price 
information) 

• Varying quality 

 Costs added and partially corrected by GreenDelta 



A. Ciroth, LCC in openLCA 

The ecoinvent database extended with 
costs 
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Revisiting the chair case study 

• Now with a more complete supply chain (and 
replacement of the previous wood and electricity 
production) 
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Revisiting the chair case study 

• Now with a more complete supply chain (and 
replacement of the previous wood and electricity 
production) 
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Revisiting the chair case study 
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Revisiting the chair case study 

Let‘s again see it live… 
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 5 Questions 
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 6 Summary & outlook 
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Summary and Outlook 

• An improved way to perform LCC analyses is available 
in openLCA since version 1.5 

• It allows calculation of value added and Life Cycle 
Costs, following the idea of environmental Life Cycle 
Costing 

• An extension of the ecoinvent database will be 
published and maintained by GreenDelta, which 
provides cost and revenue figures for all data sets 
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 Thank you for your attention 

  
 Contact:  Dr. Andreas Ciroth  

   GreenDelta GmbH 
   Müllerstrasse 135, 13349 Berlin, Germany 
   ciroth@greendelta.com 
   www.greendelta.com  
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