
Materials Petal
Prerequisite 06: Construction Carbon Footprint
Eco-Sense Carbon Calculation

One of the biggest challenges experienced with the documentation process for the 
Living Building Challenge v1.3 has been determining an appropriate carbon footprint for 
the Eco Sense home through an accurate and meaningful carbon calculator.  Our first 
attempt was to have an independent engineer perform the calculation and submit the 
report, but as noted in the report, there is a strong emphasis as to the inappropriate 
models by which the calculator used (Build Carbon Neutral) assessed construction on 
an earthen building.  

In response to this, we then ran the house through three carbon calculators, two of 
which assess site, and one of which assess strictly major carbon intensive building 
components.  These documents along with the the engineerʼs original report are 
supplied for references.

Following is a discussion on the calculation methods, and the determination of a 
negligible carbon footprint, and thus a negligible carbon offset, due to the wide margins 
of interpretation from all these calculators, and the simplistic models on how they 
compute footprint.

At the onset of this discussion, it is suggested that the report by Christina Goodvin, 
Engineer, be read prior to this report. In addition it should be noted that in the process of 
the project that at least a 1/2 acre of prior impacted roads has been re-naturalized and 
seeded with fir trees, and another 1/4 acre has been in the process of intensive soil 
building for use for agricultural food production. 

Build Carbon Neutral
With the Build Carbon Neutral calculator, the carbon footprint of a conventional wood 
frame building, the closest thing to natural biomass available, comes in at 63 tonnes of 
tCO2e.  Upon incorporating the naturalizing of 1/2 acre of old road ways with trees the  
calculation drops from 63 tonnes down to a -2 tonnes, thus suggesting a project that is 
more than carbon neutral, and actually a carbon sink.

Refer to calculation report attached for Build Carbon Neutral.

Green Footstep

As in the Build Carbon Neutral calculator, predefined premises lend to inadequacies.  
The first inadequacies of this calculator includes lifespan, wherein the Eco Sense home 
could feasibly have a lifespan of 500 years (based on historical lifespans of cob 
buildings in the UK wherein they are 500-700 years old and still being used), yet the 
Green Footstep calculator only has a maximum lifespan of 100 years.



The second inadequacy, is that a standard emission footprint is based on the value of 
the construction project. Again as found in Build Carbon Neutral, there is no allowances 
for earthen building, thus such items like concrete slabs and concrete stem walls that 
do not exist in the construction style of Eco Sense, are calculated, and items that are 
used in the project such as reclaimed wood, living roofs, earthen plasters and finishes, 
and earthen floors, are not options in the model.    

The third inadequacy of the calculator based on dollar value, is that the earthen building 
style differs from conventional building in that a much higher percentage of the cost of 
construction comes from labour than materials.  In essence the embodied energy is 
from Ann and Gord, living onsite, rather than imported materials that have their 
embodied energy installed into the product offsite.  

Even despite the inadequacies noted above, the Green Footstep report suggests that 
with the other aspects accounted for that the carbon foot print of the construction of the 
Eco Sense project is zero. See  “Green Footstep: Report A” demonstrating this emission 
footprint.

Environmental Agency Calculator
The third calculator used is from the Environmental Agency out of the UK wherein 
specific materials can be accounted for.  Again many of the aspects of earthen cob 
building are not accounted for.  This calculator unlike Build Carbon Neutral and Green 
Footstep, does not take into account site amendments, such as re-naturalization (tree 
planting), living roofs, and soil building.  With this in mind it does provide a more 
appropriate tCO2e breakdown of the actual construction, and does provide the tCO2e 
breakdown that can be plugged into Green Footstep construction emission entry for a 
more accurate overview.  

In this EA calculator, items like clay, pumice, straw and horse manure can be accounted 
for, via base assumptions, and the carbon sequestration properties.  Clay for the project 
for example was not quarried for the purpose of the home, but was a waste stream from 
other projects, and was being transported further distances.  For this reason other 
projects found that delivering clay, free to our site saved them time and transport costs 
as we were closer and did not charge a dumping fee.  One could argue that we in 
essence reduced the carbon footprint of these other projects.  For this we have 
classified clay as a carbon neutral building component.  A second assumption, is that 
every 25 kg of straw retained in a preserved state, sequesters 8 kg of carbon.  With the 
EA calculator we can account for this sequestration and account for the transport at the 
same time.  

Based on this calculator the tCO2e footprint is 28 tones.  If we take this 28 tones and 
make the assumption of error in the range of 20% and add an additional 20 % onto the 
calculated 28 tCO2e, we get 33.6 tCO2e.  When we run Green Footstep with this new 
figure, the report demonstrates the Eco-Senseʼs overall footprint is still registering zero.



Conclusion

Based on the report from the engineer, running an adjusted variation through Build 
Carbon Neutral based on 1/2 acre of re-forested lands; running the house through 
Green Footsteps twice, once with standard construction systems as the default and a 
second time after calculating construction emissions through the Environmental Agency 
calculator, and inputing this into the construction emissions of Green Footstep; all 
scenarios either show the project as a carbon sink or at most zero carbon.  

Based on this, we present our findings to the Living Building Challenge that this project 
does not require the purchase of carbon offsets.

Build Carbon Neutral
This scenario incorporates the inclusion of the re-naturalization of 1/2 acre of land, via the planting of 
roadways with native Doug Fir.  



Green Footsteps: Report A
(Conventional Construction biased calculation)



Green Footstep Calculator: Report B
Using input from Environmental Agency calculator for construction Emissions. The EA calculator came up 
with 28 tCO2e; we have provided an additional 20% buffer to allow for any egregious error and thus have 
used 33.6 tCO2e for the input into the revised Green Footsteps calculator



Environmental Agency Calculation
(Based on inputs tCO2e is 28 tonnes, we have added an error allowance of 20% bringing this total to 33.6 
tonnes, which we have then used in the Green Footsteps calculator as the input for Construction 
Emmisions)

Gord Baird, BA


