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Parameter of the analysis 

 
A comparative calculation of a CFS wall and a con-

crete wall, both with a height of 2.7 meters and a 

width of one meter, has been undertaken. 

The comparison is commissioned by the GCERM 

Foundation. TechnoCarbonTechnologies has engi-

neered the CFS-wall.  

The construction of both walls is based on a coeffi-

cient of heat transmission of 0.19 according to 

German Energy Standard, which corresponds to 

Swiss Minergy Standard. 

The geogenic storage of carbon is knowingly not 

included in the calculations. 

According to the average durability of concrete 

materials the concrete wall will last 50 years.  

Natural stone is more persistent. The limiting part 

is the used epoxy resin. According to the producer 

of the resin, constructions containing epoxy resin in 

the described wall construction the life cycle is at 

least two times longer then that of concrete works. 

That is why it is a realistic scenario to expect that 

the CFS wall has a lifetime of at least 100 years.  

Since a durability of 300 years may also be possi-

ble, another virtual scenario for the durability of 

the CFS-wall will be lined out. 

Concrete wall 

 
The concrete wall has a width of 46 cm and con-

sists of 24 cm concrete, 20 cm foam and 2 cm 

stone covering. 

For the common production of a concrete wall with 

a face plate of granite the following process steps 

respectively building materials are needed: 

- Concrete production 

- Transport of the concrete 

- Concrete armoring out of steel 

- PUR- rigid foam 

- Steel attachment of stone cladding 

- Granite winning  

- cutting of stone plate 

- Granite transport 

CFS-wall 

 
The CFS wall is made of two granite panels (each 2 

cm thick). To increase the bending strength and 

realize the force transmission into the plates, each 

plate is preloaded with a 0.25 mm thick carbon 

fiber - epoxy resin layer. In order to use the room 

between the stone panels for insulation purposes, 

they are filled with a 20 cm thick layer of PUR-rigid 

foam, which is attached to the stone plates by 

epoxy-resin. 

The following process steps respectively building 

materials are necessary: 

- granite winning 

- cutting of the stone panels 

- transport of the stone panels 

- carbon fiber epoxy resin layer 

- PUR-rigid foam 

- Force transmission fiber glass matrix U-profiles 

Calculation of emissions 

 
The calculation is based on primary data, delivered 

by TechnoCarbon in an adjustment conversation, 

and secondary data from the GEMIS-database of 

the German Öko-Institute e.V. 

 

All emissions are stated in the reference value of 

CO2-equivalents. 

 
Overview concrete wall 
 
In the chart, the emissions of one unit of concrete 

wall are split into the process steps. Altogether 

approximately 412 kg of CO2 per unit of concrete 

wall emerge. 
process steps  emissions 
concrete 256.36 kg CO2 
armoring steel 56.70 kg CO2 
PUR-rigid foam 57.79 kg CO2 
force transmission  18.00 kg CO2 
granite plate  16.87 kg CO2 
transport (concrete) 11.31 kg CO2 
transport (stone plate) 0.23 kg CO2 
Total 417.26 kg CO2 
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Overview CFS-wall 
 
The following chart describes the emissions of the 

separate process steps for one unit CFS-wall. All in 

all around 228 kg of CO2 emerge. 

 

Process step emissions 

carbonfiber-epoxy-layer 114.52 
 
kg CO2 

PUR-rigid foam 57.79 kg CO2 
force transmission  21.27 kg CO2 
stone plates 33.75 kg CO2 
transport  0.45 kg CO2 
total  227.78 kg CO2 

 

Comparison of emissions of the walls  
 
The following illustration shows the emissions of 

the separate process steps and the building mate-

rials for the respective walls. It becomes clear that 

a CFS-wall is two times less CO2 intensive then a 

concrete wall at equal insulation values. 

Since the producer of the carbon fibre matrix are 

not producing layers less than 0.25 mm of thick-

ness, the wall is being built with more carbon than 

necessary. The fitting thickness would be 0.15 mm, 

thus an optimized CFS (opt.) wall would have 

emission of 181.97 kg of CO2. 

Alternatively glass fibres and epoxy-resin (GFS) 

could be used to stabilize the stone plates. A GFS 

wall element would be responsible for 116 kg of 

CO2-emissions. This corresponds to a quarter of the 

emissions of a concrete wall and half of the emis-

sions of a wall from CFS (chart 1).  

The according overview of the emissions of a wall 

with glass fibers: 

process steps emissions 
glass fibre-epoxy resin 
layer  2.54 

 
kg CO2 

PUR- rigid foam 57.79 kg CO2 
force transmission  21.27 kg CO2 
stone plates 33.75 kg CO2 
transport  0.45 kg CO2 
total 115.80 kg CO2 

 

In a future step GCERM will explore the possibilities 

to use plant fibres in order to tie up CO2 in building 

materials. Another investigation scenario is in that 

carbon fibers probably can be produced from al-

gae-oil (being produced using CO2), with heating 

energy from sun light to become almost neutral in 

production with respect to CO2 - emissions. 
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Figure 1: total CO2-emissions (kg) in wall production 
 
Comparison of the emissions in a life time 
cycle 
 

For a unit of CFS-wall a duration of 100 years and 

for a common concrete wall a duration of 50 years 

is emanated. 

As mentioned at the beginning both wall construc-

tions have equal insulation characteristics. That is 

why the emissions of heating and cooling during 

the utilization phase can be disregarded. 

For a CFS-wall with a face of 2.7 square meters, a 

thickness of 24 cm and a durability of 100 years, 

2.3 kg of CO2 emerge per year (chart 2).  

In case of CFS (opt.) we have calculated 1.8 kg of 

CO2 per year of usability. 

For a GFS-wall we can assume only 1 kg of CO2. 

A concrete wall with a durability of only 50 years 

causes approximately 417 kg of CO2. That means 

an emission of 8 kg per year of usability. 
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Figure 2: CO2-emissions (kg) per year over life cycle 
 
In a fictive scenario based on 300 years of durabili-

ty the CFS-wall would cause emission being 10 

times less then those of concrete walls and a GFS-

wall would cause even 20 times less CO2.  
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