
Walls

E M B O D I E D  C A R B O N  I M P A C T S

We focus on Upfront carbon as they are most likely the majority of 
embodied carbon impacts associated with a  project. 
Included are Product stages A1-A3, plus Transport A4 to wales and  
Material waste from Construction installation A5W.  
Excluded are A5a emissions due to energy usage on site during  
construction and installation. 

Estimation of upfront embodied carbon impacts.

Calculated per m2 external wall area to a common 
U-value of 0.13W/m2K.

Includes wall structure, insulation, internal lining, 
membranes and cladding. 

Brick cladding has been assumed for all options. 
An allowance has been made for wall ties and 
fixings according to the wall structure. 

Excludes additional structural elements such as 
lintels or double studs. 

1m2   

wall area

Walls

Based on a notional detached 
2-storey 3B house of 80m2

It's important to compare Build-ups to the same performance and 
u-value to account for different thicknesses of materials!
Always bear in mind the context of your project, any additional 
requirements, as well as wider influencing factors when choosing 
a build-up, material or system. 
Never rely on one single metric and keep the bigger picture in 
mind!
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Lightweight Steel Frame  
Mineral Wool

Estimated 
Upfront Carbon  
Impacts

per m2 wall area

Timber I-Beams  
Cellulose

Solid Timber Frame 
PIR

Brick and Block 
PIR

418mm460mm 369mm 490 mm

EMBODIED CARBON: EXAMPLE OF WALL BUILD UPS
0.13W/m2K

A1-A4 plus A5w site wastage (excludes  A5a)

kgCO2e/m²

100

kgCO2e/m²
50

kgCO2e/m²kgCO2e/m²
250.0

80 75 65
kgCO2e/m² kgCO2e/m² kgCO2e/m²

A1-A5w
upfront carbon

A1-A5w
upfront carbon

A1-A5w
upfront carbon

A1-A5w
upfront carbon

SFS Brick and Block TImber PIR Ibeam Cellulose

Biogenic
carbon stored

Biogenic
carbon stored

Biogenic
carbon stored

kgCO2e/m²
0

Biogenic
carbon stored

Internal lining

Wall structure

Wall structure biogenic stored

Insulation

Insulation biogenic stored

Cladding

Membranes

Fixtures etc

SFS Mineral Wool Brick PIR

Internal lining

SFS Mineral Wool Timber PIR

Wall structure

Insulation

Cladding

Membranes

Fixtures etc

Internal lining

Wall structure

Insulation

Cladding

Membranes

Fixtures etc

Internal lining

Wall structure

Insulation

Cladding

Membranes

Fixtures etc

Internal lining

Insulation

Cladding

Membranes

Fixtures etc

Internal lining

Cladding

Membranes

Fixtures etc

Brick PIR Ibeam Cellulose

Biogenic stored
kgCO2e/m² kgCO2e/m² 502525

A1-A5w Biogenic stored
kgCO2e/m² kgCO2e/m² 502525

A1-A5w Biogenic stored 
kgCO2e/m² kgCO2e/m² 502525

A1-A5w 

Wall structure

Biogenic stored 
kgCO2e/m² kgCO2e/m² 502525

A1-A5w 

Timber PIR Ibeam Cellulose

4.0 4.0 4.0

31.8

20.2

42.2

1.0

1.3

4.0

31.8

20.2

42.2

1.0
1.3

9.7

5.1

8.2

30.5

24.9

14.0

42.2

1.0
1.3

4.0
5.1

7.9

20.2

42.2

1.0
1.3

4.0

19.5

15.1

42.2

0
0.4

19.5

15.1

42.2

0.0

0.4

0.0

0.0

0.0

0.0

9.7

5.1

14.0

42.2

1.0

1.3

0.0

24.9

8.2

7.9

42.2

1.0

1.3

20.2

30.5 CO2 CO2
CO2

Wall structure

Insulation

Internal lining

Wall structure

Wall structure biogenic stored

Insulation

Insulation biogenic stored

Cladding

Membranes

Fixtures etc

SFS Mineral Wool Brick PIR

Internal lining

SFS Mineral Wool Timber PIR

Wall structure

Insulation

Cladding

Membranes

Fixtures etc

Internal lining

Wall structure

Insulation

Cladding

Membranes

Fixtures etc

Internal lining

Wall structure

Insulation

Cladding

Membranes

Fixtures etc

Internal lining

Insulation

Cladding

Membranes

Fixtures etc

Internal lining

Cladding

Membranes

Fixtures etc

Brick PIR Ibeam Cellulose

Biogenic stored
kgCO2e/m² kgCO2e/m² 502525

A1-A5w Biogenic stored
kgCO2e/m² kgCO2e/m² 502525

A1-A5w Biogenic stored 
kgCO2e/m² kgCO2e/m² 502525

A1-A5w 

Wall structure

Biogenic stored 
kgCO2e/m² kgCO2e/m² 502525

A1-A5w 

Timber PIR Ibeam Cellulose

4.0 4.0 4.0

31.8

20.2

42.2

1.0

1.3

4.0

31.8

20.2

42.2

1.0
1.3

9.7

5.1

8.2

30.5

24.9

14.0

42.2

1.0
1.3

4.0
5.1

7.9

20.2

42.2

1.0
1.3

4.0

19.5

15.1

42.2

0
0.4

19.5

15.1

42.2

0.0

0.4

0.0

0.0

0.0

0.0

9.7

5.1

14.0

42.2

1.0

1.3

0.0

24.9

8.2

7.9

42.2

1.0

1.3

20.2

30.5 CO2 CO2
CO2

Wall structure

Insulation

Internal lining

Wall structure

Wall structure biogenic stored

Insulation

Insulation biogenic stored

Cladding

Membranes

Fixtures etc

SFS Mineral Wool Brick PIR

Internal lining

SFS Mineral Wool Timber PIR

Wall structure

Insulation

Cladding

Membranes

Fixtures etc

Internal lining

Wall structure

Insulation

Cladding

Membranes

Fixtures etc

Internal lining

Wall structure

Insulation

Cladding

Membranes

Fixtures etc

Internal lining

Insulation

Cladding

Membranes

Fixtures etc

Internal lining

Cladding

Membranes

Fixtures etc

Brick PIR Ibeam Cellulose

Biogenic stored
kgCO2e/m² kgCO2e/m² 502525

A1-A5w Biogenic stored
kgCO2e/m² kgCO2e/m² 502525

A1-A5w Biogenic stored 
kgCO2e/m² kgCO2e/m² 502525

A1-A5w 

Wall structure

Biogenic stored 
kgCO2e/m² kgCO2e/m² 502525

A1-A5w 

Timber PIR Ibeam Cellulose

4.0 4.0 4.0

31.8

20.2

42.2

1.0

1.3

4.0

31.8

20.2

42.2

1.0
1.3

9.7

5.1

8.2

30.5

24.9

14.0

42.2

1.0
1.3

4.0
5.1

7.9

20.2

42.2

1.0
1.3

4.0

19.5

15.1

42.2

0
0.4
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42.2

0.0

0.4

0.0

0.0

0.0

0.0

9.7

5.1

14.0

42.2

1.0

1.3

0.0

24.9

8.2

7.9

42.2

1.0

1.3

20.2

30.5 CO2 CO2
CO2

Wall structure

Insulation

Internal lining

Wall structure

Wall structure biogenic stored

Insulation

Insulation biogenic stored

Cladding

Membranes

Fixtures etc

SFS Mineral Wool Brick PIR

Internal lining

SFS Mineral Wool Timber PIR

Wall structure

Insulation

Cladding

Membranes

Fixtures etc

Internal lining

Wall structure

Insulation

Cladding

Membranes

Fixtures etc

Internal lining

Wall structure

Insulation

Cladding

Membranes

Fixtures etc

Internal lining

Insulation

Cladding

Membranes

Fixtures etc

Internal lining

Cladding

Membranes

Fixtures etc

Brick PIR Ibeam Cellulose

Biogenic stored
kgCO2e/m² kgCO2e/m² 502525

A1-A5w Biogenic stored
kgCO2e/m² kgCO2e/m² 502525

A1-A5w Biogenic stored 
kgCO2e/m² kgCO2e/m² 502525

A1-A5w 

Wall structure

Biogenic stored 
kgCO2e/m² kgCO2e/m² 502525

A1-A5w 

Timber PIR Ibeam Cellulose

4.0 4.0 4.0

31.8

20.2

42.2

1.0

1.3

4.0

31.8

20.2

42.2

1.0
1.3

9.7

5.1

8.2

30.5

24.9

14.0

42.2

1.0
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4.0
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0
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8.2

7.9
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1.0
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20.2

30.5 CO2 CO2
CO2

Wall structure

Insulation

Internal lining

Wall structure

Wall structure biogenic stored

Insulation

Insulation biogenic stored

Cladding

Membranes

Fixtures etc

SFS Mineral Wool Brick PIR

Internal lining

SFS Mineral Wool Timber PIR

Wall structure

Insulation

Cladding

Membranes

Fixtures etc

Internal lining

Wall structure

Insulation

Cladding

Membranes

Fixtures etc

Internal lining

Wall structure

Insulation

Cladding

Membranes

Fixtures etc

Internal lining

Insulation

Cladding

Membranes

Fixtures etc

Internal lining

Cladding

Membranes

Fixtures etc

Brick PIR Ibeam Cellulose

Biogenic stored
kgCO2e/m² kgCO2e/m² 502525

A1-A5w Biogenic stored
kgCO2e/m² kgCO2e/m² 502525

A1-A5w Biogenic stored 
kgCO2e/m² kgCO2e/m² 502525

A1-A5w 

Wall structure

Biogenic stored 
kgCO2e/m² kgCO2e/m² 502525

A1-A5w 

Timber PIR Ibeam Cellulose

4.0 4.0 4.0

31.8

20.2

42.2

1.0

1.3

4.0

31.8

20.2

42.2

1.0
1.3

9.7

5.1

8.2

30.5

24.9

14.0

42.2

1.0
1.3

4.0
5.1

7.9

20.2
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1.3
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19.5

15.1

42.2

0
0.4
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42.2

0.0
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0.0

0.0

0.0

0.0

9.7

5.1

14.0

42.2

1.0

1.3

0.0

24.9

8.2

7.9

42.2

1.0

1.3

20.2

30.5 CO2 CO2
CO2

Wall structure

Insulation
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Lightweight Steel Frame with Mineral Wool

102.5mm facing brickwork

50mm ventilated cavity

180mm mineral  wool rainscreen slab  (55kg/m3)

Breather membrane

12mm fibre cement sheathing board

100mm mineral wool slabs (31kg/m3) between steel studs @ 
600mm ctrs

Vapour control layer

12.5mm plasterboard

3mm plaster skim
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EMBODIED CARBON: EXAMPLE OF WALL BUILD UPS
0.13W/m2K

kgCO2e/m²

100.5

kgCO2e/m²
50.7

kgCO2e/m²kgCO2e/m²kgCO2e/m²
24.90.00.0

81.1 73.3 64.5
kgCO2e/m² kgCO2e/m² kgCO2e/m²

Steel is high in  
upfront embodied carbon!

Materials Like steel and Mineral wool don't 
Store Carbon as they are not bio-based.

Density of materials, especially For 
insulation, is Really important for 
Carbon Impacts!

Combined upfront embodied carbon per m² wall

460mm

kgCO2e/m²

100.5

kgCO2e/m²
50.7

kgCO2e/m²kgCO2e/m²kgCO2e/m²
24.90.00.0

81.1 73.3 64.5
kgCO2e/m² kgCO2e/m² kgCO2e/m²

A1-A5w carbon impact Biogenic carbon stored

Internal lining

A1-A3
A4
A5 Site wastage only

Question - prefab timber frame????
Assumptions

Cellulose from Poland
Bricks from blabla etc?

Transport

Product stages

SFS Mineral Wool Timber PIR

Wall structure

Insulation

Cladding

Membranes

Fixtures etc

Internal lining

Wall structure

Insulation

Cladding

Membranes

Fixtures etc

Internal lining

Wall structure

Insulation

Cladding

Membranes

Fixtures etc

Internal lining

Insulation

Cladding

Membranes

Fixtures etc

Internal lining

Cladding

Membranes

Fixtures etc

Brick PIR Ibeam Cellulose

Biogenic stored
kgCO2e/m² kgCO2e/m² 502525

A1-A5w Biogenic stored
kgCO2e/m² kgCO2e/m² 502525

A1-A5w Biogenic stored
kgCO2e/m² kgCO2e/m² 502525

A1-A5w 

Wall structure

Biogenic stored 
kgCO2e/m² kgCO2e/m² 502525

A1-A5w 

4.0

31.8

20.2

42.2

1.0
1.3

9.7

5.1

8.2

30.5

24.9

14.0

42.2

1.0
1.3

4.0

7.9

20.2

42.2

1.0
1.3

4.0

19.5

15.1

42.2

0
0.4

Wall structure

Insulation

A1-A4 plus A5w site wastage (excludes  A5a)
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EMBODIED CARBON: EXAMPLE OF WALL BUILD UPS

Brick and Block with PIR

102.5mm facing brickwork

50mm ventilated cavity

150mm PIR insulation

100mm medium density blockwork

12.5mm plasterboard

3mm plaster skim

0.13W/m2K

A1-A5w carbon impact Biogenic carbon stored

kgCO2e/m²

100.5

kgCO2e/m²
50.7

kgCO2e/m²kgCO2e/m²kgCO2e/m²
24.90.00.0

81.1 73.3 64.5
kgCO2e/m² kgCO2e/m² kgCO2e/m²

kgCO2e/m²

100.5

kgCO2e/m²
50.7

kgCO2e/m²kgCO2e/m²kgCO2e/m²
24.90.00.0

81.1 73.3 64.5
kgCO2e/m² kgCO2e/m² kgCO2e/m²

Combined upfront embodied carbon per m²

418mm

Bricks, concrete Blocks and PIR 
INSULATION tend to have a high 
amount of site wastage.

Internal lining

A1-A3
A4
A5 Site wastage only

Question - prefab timber frame????
Assumptions

Cellulose from Poland
Bricks from blabla etc?

Transport

Product stages

SFS Mineral Wool Timber PIR

Wall structure

Insulation

Cladding

Membranes

Fixtures etc

Internal lining

Wall structure

Insulation

Cladding

Membranes

Fixtures etc

Internal lining

Wall structure

Insulation

Cladding

Membranes

Fixtures etc

Internal lining

Insulation

Cladding

Membranes

Fixtures etc

Internal lining

Cladding

Membranes

Fixtures etc

Brick PIR Ibeam Cellulose

Biogenic stored
kgCO2e/m² kgCO2e/m² 502525

A1-A5w Biogenic stored
kgCO2e/m² kgCO2e/m² 502525

A1-A5w Biogenic stored
kgCO2e/m² kgCO2e/m² 502525

A1-A5w 

Wall structure

Biogenic stored 
kgCO2e/m² kgCO2e/m² 502525

A1-A5w 

4.0

31.8

20.2

42.2

1.0
1.3

9.7

5.1

8.2

30.5

24.9

14.0

42.2

1.0
1.3

4.0

7.9

20.2

42.2

1.0
1.3

4.0

19.5

15.1

42.2

0
0.4

Wall structure

Insulation

A1-A4 plus A5w site wastage (excludes A5a)

The relative impact of the 
brick cladding is very high 
compared to the  rest of the 
wall buildup! 
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EMBODIED CARBON: EXAMPLE OF WALL BUILD UPS

Timber Stud Frame with PIR

102.5mm facing brickwork

50mm ventilated cavity

Breather membrane

11mm OSB/3 sheathing board

140mm timber studs with 120mm PIR insulation @ 600mm ctrs

62.5mm insulated plasterboard

3mm plaster skim
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A1-A5w carbon impact Biogenic carbon stored
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Combined upfront embodied carbon per m²

369mm

Biogenic carbon is stored  
in the timber frame!

The internal Lining impact is higher  
due to the pir-backed plasterboard.

Internal lining

A1-A3
A4
A5 Site wastage only

Question - prefab timber frame????
Assumptions

Cellulose from Poland
Bricks from blabla etc?

Transport

Product stages

SFS Mineral Wool Timber PIR

Wall structure

Insulation

Cladding

Membranes

Fixtures etc

Internal lining

Wall structure

Insulation

Cladding

Membranes

Fixtures etc

Internal lining

Wall structure

Insulation

Cladding

Membranes

Fixtures etc

Internal lining

Insulation

Cladding

Membranes

Fixtures etc

Internal lining

Cladding

Membranes

Fixtures etc

Brick PIR Ibeam Cellulose

Biogenic stored
kgCO2e/m² kgCO2e/m² 502525

A1-A5w Biogenic stored
kgCO2e/m² kgCO2e/m² 502525

A1-A5w Biogenic stored
kgCO2e/m² kgCO2e/m² 502525

A1-A5w 

Wall structure

Biogenic stored 
kgCO2e/m² kgCO2e/m² 502525

A1-A5w 
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Wall structure

Insulation

A1-A4 plus A5w site wastage (excludes A5a)

Over half of the upfront 
embodied carbon impact  
lies in the brick cladding!
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EMBODIED CARBON: EXAMPLE OF WALL BUILD UPS

Timber I-Beams with Cellulose

Combined upfront embodied carbon per m²

102.5mm facing brickwork

50mm ventilated cavity

Breather membrane

11mm OSB/3 sheathing board

300mm blown cellulose insulation (50kg/m3) 
   between I-beams @ 600mm ctrs

Vapour control layer

12.5mm plasterboard

3mm plaster skim
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490 mm

Two-thrids of the upfront embodied 
carbon is due to the brick cladding! 

The a4 transport emissions of cellulose are 
relatively high due to the manufacturer 
location in central Europe, but it is still by 
far the lowest impact insulation option!

membranes and fixings impacts  
are slightly higher in timber frames 
compared to brick and block  
construction, but they can be  
designed for easy disassembly   
and re-use in the future!

Internal lining

A1-A3
A4
A5 Site wastage only

Question - prefab timber frame????
Assumptions

Cellulose from Poland
Bricks from blabla etc?

Transport

Product stages

SFS Mineral Wool Timber PIR

Wall structure

Insulation

Cladding

Membranes

Fixtures etc

Internal lining

Wall structure

Insulation

Cladding

Membranes

Fixtures etc

Internal lining

Wall structure

Insulation

Cladding

Membranes

Fixtures etc

Internal lining

Insulation

Cladding

Membranes

Fixtures etc

Internal lining

Cladding

Membranes

Fixtures etc

Brick PIR Ibeam Cellulose

Biogenic stored
kgCO2e/m² kgCO2e/m² 502525

A1-A5w Biogenic stored
kgCO2e/m² kgCO2e/m² 502525

A1-A5w Biogenic stored
kgCO2e/m² kgCO2e/m² 502525

A1-A5w 

Wall structure

Biogenic stored 
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Wall structure

Insulation

A1-A4 plus A5w site wastage (excludes A5a)

Biogenic carbon is stored  
in the timber frame as well as 
the cellulose insulation!


