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Problem & Definition

Problematic
linear model

extract

produce

use

dispose

Urgent need of 
construction 
industry

increasing pressure on 
natural resources, and

address contribution to 
climate change

undertake immediate 
mitigation measures

Goal maximizing 
use of resources

Construct lightweight 
whenever possible

Use renewable 
resources but efficient

Minimizing 
waste

Principles of CE

aims to eliminate 
waste and pollution

keeping resources in 
use for as long as 
possible



What does it mean?

amount of resource intensity

Reuse

(continuous maintenance)

Replacement

Assessment of maintenance strategies in 

support of 3R concept

Refurbish

- repair

- renewal

Then:

Change

- adaptation

- extension

Then:

Then:

Minimizing 

Resource 

Intensity



Principles to apply

Build nothing

Build less

Build smart

Built
efficient

Reduce
waste

Refurbish and adapt existing structures

Only supply to the need of society

Minimize weight to reduce load

Prefabricate components and buildings

Reuse components and materials

resource efficiency



Why do you buy a used car?

Why don’t we do it with buildings and

construction components?

• You want so save cost,

• You want to own the car,

• You want to use it and drive!



• i.e. advanced BEV design and

manufacturing concepts show that potential …

Why we don‘t design 

products in a way

that makes it easier

to maintain, 

refurbish and reuse

them?



• Eine Ökobilanz (Life Cycle Assessment, LCA) ist eine Methode zur 

Berechnung der Umweltwirkungen von Produkten, Dienstleistungen, 

Unternehmen, etc.

source: Holzforschung München (Hrsg.): Bauen mit Holz = aktiver Klimaschutz, 2010.

System Forest

„biosphere"

System wood product(-s)

„technosphere"

Essential Explanation

System boundaries



source: Rüter S. (2022) JRC LULUCF virtual workshop 2021, Thünen Institut (eds.).

HWP = Harvested Wood Products 

Essentials - Conceptual and methodological

background



time axis
short moment decades

biogenic C-stock

short moment

source: Rüter S. (2022) Abschätzung von Substitutionspotentialen der Holznutzung und ihre Bedeutung im Kontext der Treibhausgas-Berichterstattung ,Thünen Institut (eds.) Working Paper 214.

C-transfer C-write-off
biogenic GHG-

emissions
Extraction Production Construction+Operation

Essentials - Carbon sequestration and biogenic

carbon



atmosphere

GHG balance

Forest &

Wood sector

GHG substitution potential

Carbon stock FOREST Carbon stock TIMBER

source: Rüter S. (2022) Abschätzung von Substitutionspotentialen der Holznutzung und ihre Bedeutung im Kontext der Treibhausgas-Berichterstattung ,Thünen Institut (eds.) Working Paper 214.



Resource Use in Construction

Section 2



Sustainability in EU’s CPR

Recycling Emissions Durability

Building scope Recyclability of

construction

components

LCA of buildings Service life

Building (location, 

value, use, etc.)

Component

scope

Recyclability of

single layers of c.

LCA of

components

Service life

component

Material scope LC-phases C and 

module D

LCA of products

(material EPDs)

Service life

material



Connections + Detailing!



Connections + Detailing!



Life Cycle



Disassembly analysis

Ergebnisse des Bauteilmodells der 
Recyclingfähigkeit 

Außenwand  
Holzmassiv 

Außenwand Stb. 
mit WDVS 

 

  

Abbildung der Konstruktion des Bauteils mit Baustoffschichten und Fügungen 

Fügungen der Baustoffe  
Untereinander (Fügematrix)2 

 

+ OHNE Schädigung lösbar 

o mit / ohne Schädig. lösbar 

- MIT Schädigung lösbar 
 

 M1 M2 M3 M4 M5 M6 M7 M8 

M1  o o      

M2 o  o      

M3 o o  o     

M4   o  - +   

M5    -  +  o 

M6    + +  + + 

M7      +  - 

M8     o + -  
 

 M1 M2 M3 M4 M5 M6 

M1  -     

M2 -  -    

M3  -  -   

M4   -  - - 

M5    -   

M6    -   
 
 
 

Ergebnisse des Ressourceneinsatzes bzw. Stoffströme pro m²-Bauteilfläche 

1 MRU | Material zur  
Wiederverwendung  

8,7 kg/m²  10 % 0,0 kg/m² 0 % 

2 MSM | Material zur 
gleichwertigen stofflichen 
Verwertung als 
Sekundärmaterial  

0,0 kg/m² 0 % 21,0 kg/m² 3 % 

3 MMR | Material zur 
minderwertigen stofflichen 
Verwertung 

8,8 kg/m² 10 % 393,0 kg/m² 74 % 

4 MMRf | Material zur 
endgültigen stofflichen 
Verwertung 

0,0 kg/m² 0 % 89,0 kg/m² 16 % 

5 MERf | Material zur 
endgültigen energetischen 
Verwertung 

67,4 kg/m² 80 % 0,0 kg/m² 0 % 

6 MWD | Material zur  
Deponierung  

0,0 kg/m² 0 % 37,9 kg/m² 7 % 

2 in Anlehnung an (Schwede und Störl 2017) 
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Cascading Wood Products

(BASAJAUN)

Section 3



Cascading of wooden materials



Communication sheets as general guideline (at SoL)

© TUM



Communication sheets as general guideline (at EoL)

© TUM



Resource Efficiency

in Supply Chain

Section 5



BASAJAUN F2BDF Data Backbone



Conclusions

Secondary wood has the following properties:

• Its use can avoid primary resource consumption

• Its use saves energy + reduce emissions

• Lower transformation effort

• Accessible material source – if supply chain data is available!

• “Economic” material source – if wood waste burning is reduced!

• Regulations for (wood) waste are adapted!

• But it has to be treated as a valuable resource
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