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USE STAGE PRODUCT STAGE REUSE 

Proposal considering product/cascading effects 

U = 0,496 
W/(m²K) 

U = 0,281 
W/(m²K) 

U = 0,168 
W/(m²K) 

U = 0,136 
W/(m²K) 



Übersicht 

Study 21-0201LIF 
Sources for calculations and comparisons 

Global Warming Potential (GWP) 

Partially EPDs, partially databases oekobaudat.de and baubook.at; 

hereof EN 15804:2020-03 modules A1-A3 („cradle to gate“), B1 (use)   

Ecological indicators 

End-energy demand according to Gebäudeenergiegesetz GEG for heating and warm water; 

calculation with software ZUB HELENA ULTRA Version 7.111 

Heating requirements 

Emission factors Gebäudeenergiegesetz GEG Appendix 9 Table 3; 

Air source heatpump, electricity 560 g CO2,eq / kWh, coefficient of performance (COP) 2,5 

CO2-emissions heating system 

EN 16449:2014-06, Spruce ρ = 460 kg/m³ with moisture content 12 % 

Carbon capture and storage 

Exterior and interior walls above cellar or basement with all layers, ceilings, roof with all layers, windows and external doors 

Regarded building parts 
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Übersicht Comparison type of construction relation exterior walls 

massive log 240 mm 

U = 0,496 W/(m²K) 

0,221 m³ wood / m² 

Passivhouse standard 
sand lime brick 175 mm 
+ mineral wool 240 mm 

U = 0,136 W/(m²K) 

0,00 m³ wood / m² 

34,522 kWh/(m²a) 

air-to-water heatpump 

COP 2,5, 69,6 kKh/a 

0,224 kg CO2/kWh  

9,466 kWh/(m²a) 

air-to-water heatpump 

COP 2,5, 69,6 kKh/a  

0,224 kg CO2/kWh  

Type of construction 
heating energy demand 

heating system,  

degree days figure 

spez. CO2 emissions 

7.733  

kg CO2,eq/(m²a) 

2,120 

kg CO2,eq/(m²a) 

CO2 emissions 
heating per year 

- 172,144  

kg CO2,eq / m² 

GWP (A1-A3) 
exterior wall 

56,870  

kg CO2,eq / m² 

Relation: 1 m² exterior wall 

Study 21-0201LIF 
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Übersicht Comparison type of construction relation exterior walls 

50 years 

CO2,eq/m² [kg] 

0 

0 CO2 emissions Use B1* 

* modules EN 15804:2020-03 

41 

massive log 240 mm  

Passive house sand lime bricks 

air-to-water heatpump, 

COP 2,5, fCO2 = 0,224 kg CO2,eq/kWhth 

heating system: 

Study 21-0201LIF 
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  387 

  106 



Übersicht Comparison type of construction relation exterior walls 

50 years 

CO2,eq/m² [kg] 

0 

0 CO2 emissions Use B1* 

* modules EN 15804:2020-03 

41 

massive log 240 mm  

Passive house sand lime bricks 

Study 21-0201LIF 
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  104 

   29 

district heat (renewable), 

fCO2 = 0,060 kg CO2,eq/kWhth 

heating system: 



Übersicht Comparison type of construction relation exterior walls 

50 years 

CO2,eq/m² [kg] 

0 

0 GWP A1-A3* CO2 emissions Use B1* 

* modules EN 15804:2020-03 

41 

- 172 

massive log 240 mm   57 

Passive House standard sand lime bricks 

air-to-water heatpump, 

COP 2,5, fCO2 = 0,224 kg CO2,eq/kWhth 

heating system: 

Study 21-0201LIF 
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  215 
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Übersicht Comparison type of construction relation exterior walls 

50 

CO2,eq/m² [kg] 

0 

0 GWP A1-A3* 

* modules EN 15804:2020-03 

- 172 

massive log 240 mm  

163 

  215 

 57 

Passive house sand lime bricks 

ti
e:

 1
5

2
 y

ea
rs

 

district heat (renewable), 

fCO2 = 0,060 kg CO2,eq/kWhth 

heating system: 

Study 21-0201LIF 
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years CO2 emissions Use B1* 



Übersicht Comparison type of construction relation exterior walls 

50 

CO2,eq/m² [kg] 

0 

0 GWP A1-A3* 

* modules EN 15804:2020-03 

- 172 

massive log 240 mm  

 57 

Passive House Standard sand lime bricks 

ti
e:

 1
5

2
 y

ea
rs

 

heating plant (renewable sources), 

fCO2 = 0,060 kg CO2,eq/kWhth 

heating system: 

Study 21-0201LIF 
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years CO2 emissions Use B1* 



Übersicht Comparison type of construction relation building 

single family house 2 stores 

ground area 8,80 m x 11,0 m 

location A – 5542 Flachau 

massive log 240 mm 

passive house standard 
sand lime bricks 175 
mm + mineral wool 240 
mm 

5.594 kWh/a 

air-to-water heatpump 

COP 2,5 

0,224 kg CO2/kWh  

4.328 kWh/a 

air-to-water heatpump 

COP 2,5 

0,224 kg CO2/kWh 

type of construction 

1,253 t CO2,eq/a 

0,969 t CO2,eq/a 

CO2 emissions 
heating per year 

205 t CO2 

carbon bond 
building 

  13 t CO2 

- 60 t CO2,eq 

GWP (A1-A3) 
building 

23 t CO2,eq 

Study 21-0201LIF 
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heating energy demand 

heating system,  

degree days figure 

spez. CO2 emissions 



Übersicht Comparison type of construction relation building 

50 

CO2,eq [t] 

0 

0 GWP A1-A3* 

* modules EN 15804:2020-03 

ti
e:

 2
9

6
 y

ea
rs

 

- 60 

   23 

     2 

  72 

Study 21-0201LIF 
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years CO2 emissions Use B1* 

massive log 240 mm  

Passive House Standard sand lime bricks 

air-to-water heatpump, 

COP 2,5, fCO2 = 0,224 kg CO2,eq/kWhth 

heating system: 



Übersicht Aspects Environmental Product Declarations EN 15804 

P5 

P1 

P2 

P3 

P4 

moderate database, low 
differences building parts und 
thermal standard 

X 

large database,  
significant differences 
building parts and thermal 
standard 

no usable data base  at building 
time 

Study 21-0201LIF 
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Übersicht Environmental Product Declarations and reuse 

Finnish  Sawmills 
Association 

Issue date: 10.06.2021 

Studiengemeinschaft 
Holzleimbau e.V. 

Issue date: 03.09.2018 

Study 21-0201LIF 
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Übersicht Waste wood ordinance GER 

Altholzverordnung – AltholzV 

15. August 2002, last modification 19. Juni 2020 

Study 21-0201LIF 
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Übersicht 

Carbon capture and storage 
molecular masses - „law of nature“ 

oxygen [O]   15,999 g/mol 

carbon (fixed) [C] 12,0107 g/mol 

carbon dioxide[CO2] 44,0087 g/mol 

 

wood growth:   1 kg C ≈ 44/12 = 3,87 kg CO2  

ratio C in wood:  50 %  

transformation: 1 kg Holz = 1,83 kg CO2  

spruce/fir:  460 kg/m³ 

content of water: 12 % (by mass) 

carbon storage: 44/12 * 0,50 kg CO2 / kg   

  * 460 kg/m³  / 1,12 =  

  752,9 ≈ 753 kg CO2 /m³ 

  (EN 16449) 
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Übersicht Cascade utilisation 

Source: TUM / Höglmeier et al. 

Untersuchung 21-0201LIF 
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Übersicht 

Offsetting carbon bond 
Basics  

type of construction 

205 t CO2 

carbon bond 
building 

  13 t CO2 

75 t CO2 

carbon bond exterior walls 
(182,9 m²) 

reducement 
cascading factor 

offsetting demands 
thermal protection 

  - no offsetting demands 
thermal protection X 
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single family house 2 stores 

ground area 8,80 m x 11,0 m 

exterior walls 182,9 m² 

massive log 240 mm 

Passive house standard 
sand lime bricks 175 mm 
+ mineral wool 240 mm 



Übersicht 

Offsetting carbon bond 
Specifications 

1. 

The demands for thermal quality of the building envelope are allowed to be reduced to 
a certain extent, if there are renewable materials in the exterior walls.  

 

2. 

The possibility of structural reuse in the sense of cascading is to be regarded.  

 

3. 

All legal requirements to moisture proofing must be respected.   

 

4. 

Over a period of 50 years the CO2 balance („carbon footprint“) from carbon bond and 
use stage must be equal or lower than with standard calculation (regarded only use 
stage).  
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Übersicht 

Offsetting carbon bond 
Calculation formula 

Umod,CO2  = Ulimit + ΔUCO2 

Umod,CO2:  modified U-value when using renewable building material [W/(m²K)] 
Ulimit:  permissible maximum U-value for new buildings [W/(m²K)] 
ΔUCO2:  permissible enhancement U-value by renewable materials [W/(m²K)] 

ΔUCO2 = Cbiogen / (U *GTZ * fCO2 ) / 50 years  * fcas  * fEW 

Cbiogen:  biogen bond [kg CO2/m²] 
UEW:  standard U-value exterior wall [W/(m²K)] 
GTZ:  degree days figure [kKh/a] 
fCO2:  CO2 factor heating system [kg CO2/kWhthermisch] 
fCAS:  cascading factor [-] 
fEW:  area segment exterior walls according to Ulimit [%/100] 
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Übersicht 

Offsetting carbon bond 
Example component procedure 

single family home 2 stores 

exterior walls 182,9 m² 

 

maximum U-value exterior walls: Ulimit ≤ 0,350 W/(m²K) 
Heating system:  air-water heatpump, fCO2 = 0,224 kg CO2/kWh 
Carbon bond exterior wall:  Cbiogen = 166 kg CO2/m² (1-schalige Außenwand 240 mm) 
U-value exterior wall:  0,496 W/(m²K) 
GTZ:   76 kKh/a (region Salzburg) 
Utilisation phase:  50 years 
cascading factor fCAS :  0,50 

cascading factor fCAS: 

low probability material reuse = 0,20 

medium probability material reuse = 0,50 

High probability material reuse = 0,80 

ΔUCO2 = Cbiogen / (U *GTZ * fCO2 ) / 50 a *fcas  * fEW 

ΔUCO2 = 166 kg CO2/m² / (0,496 W/(m²K) *76 kKh/a * 0,224 kg CO2/kWh) / 50 a *0,50 * 1,00 

ΔUCO2 = 0,197 W/(m²K) 

Umod,CO2  = Ulimit + ΔUCO2  

Umod,CO2  = 0,35 W/(m²K) + 0,197 W/(m²K) = 0,547 W/(m²K)  

 

UEW  (0,496 W/(m²K) < Umod,cO2 (0,547 W/(m²K) -> condition is satisfied 
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Übersicht 

EAD 
Basic requirements 

EAD – European Assessment Document 

Basic Works Requirements – Grundanforderungen an Bauwerke 

Source: DIBt 
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Übersicht 

EAD 
Existing documents log construction 

Timber Building Kits 

EAD 340308-00-0203 

Monlithic or laminated beam and wall logs 
made of timber 

EAD 13022-00-0304 

BWR 7 – sustainable use of natural resources 

no information 

no information 
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