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What Drove My 
Thesis Topic?

•How can I personally make an 
environmental impact through 
my designs?

•Environmentalism
• Untouched existing environment

• Future for our world

•Climate Change
• CO2 Emissions

• Making Changes

• Who is Responsible?

Hiking at glacier 
national park 
august 2021



What is my goal?

My goal is to find a 
way that could 

directly impact my 
responsibility for 
climate change.



About Carbon Emissions
WHAT IS EMBODIED CARBON?

•Embodied carbon represents the 
carbon emissions that go with making 
building products and construction

•raw material extraction to 
manufacturing, transportation, and 
end of life disposal or recycling.

•Embodied carbon plays a significant 
amount of impact of the annual 
global carbon emissions.

•Material selection and specification 
through design allows many 
opportunities for carbon reduction.

EMBODIED CARBON GLOBAL IMPACT

•“Annually, embodied carbon is responsible 
for 11% of global GHG emissions and 28% of 
global building sector emissions.”

•“It is anticipated that embodied carbon will 
be responsible for 72% of the carbon 
emissions associated with global new 
construction between now and 2030.”

Information based from https://materialspalette.org/  









AVERAGE Embodied Carbon per Cubic Meter

Rammed Earth

48 kg

Softwood timber

110 kg

Cross laminated 
timber

219 kg

Information based from https://pliteq.com/news/building-vs-carbon-
footprint/#:~:text=Last%20but%20not%20least%2C%20the,an%20abundantly%20available%20natural%20resource. 

Stone

237 kg

Clay brick wall

345 kg

Reinforced 
concrete

635 kg

glass

3,600 kg

Steel section

12,090 kg

Aluminum

18,009 kg

https://pliteq.com/news/building-vs-carbon-footprint/#:%7E:text=Last%20but%20not%20least%2C%20the,an%20abundantly%20available%20natural%20resource


Initial 
process

•Revit

•Tally 
extension

•ec3



Methodology
In my thesis process, I chose to create my own YouTube video that walks 
through the process of using the three software together. I wanted to 
share what I had learned with others who may benefit from my research.





existing 
design

THE EXISTING DESIGN THAT I 
CHOSE TO USE AS A 
RESEARCH MODEL IS MY 
PARENTS' CABIN. I CHOSE 
THIS DESIGN BECAUSE I AM 
FAMILIAR WITH THE DESIGN 
AND LAYOUT. ANOTHER 
REASON WHY I CHOSE THIS IS 
BECAUSE I WAS ABLE TO 
FOCUS ON A SMALLER DESIGN 
THAT DID NOT COMPLICATE 
THE MATERIAL IMPORTING SO 
THAT I COULD SEE RESULTS 
IN A FOCUSED WAY.

•Familiar with the design

•Smaller scale to shape 
focus



Revit
• Familiar with the 

software

• Existing model to 
work from



tally
• Revit extension

• Define materials

• Use with working 
model

• Exports to ec3



Ec3 tool
• Created by Building 

Transparency
• “Our core mission is to 

provide the open access 
data and tools 
necessary to 
enable broad and swift 
action across the 
building industry in 
addressing embodied 
carbon's role in climate 
change.”

• Analyze and compare 
projects

• View material carbon 
impacts

ALTERNATE DESIGN 1

ALTERNATE DESIGN 2

EXISTING DESIGN



Comparing results
Interior walls, exterior walls, floor and roof types

EXISTING DESIGN ALTERNATE DESIGN 1 ALTERNATE DESIGN 2



Comparing results



Embodied Carbon Intensity per unit Area



Embodied Carbon Intensity per unit Area



Optimizing carbon footprint
By 
understanding 
where carbon 
emissions come 
from, we can pin 
point where the 
most impactful 
changes can 
occur.



Carbon footprint

Reducing carbon footprint 
refers to reducing 

greenhouse gas emissions 
caused by human activities 

such as transportation, 
energy production, and 
industrial processes. It 

involves reducing energy 
consumption, using renewable 

energy sources, and 
increasing energy efficiency.

Carbon 
sequestration

carbon sequestration is the 
term that is used to describe 

the process of capturing, 
securing and storing carbon 
dioxide from the atmosphere.

The idea is to stabilize carbon 
in solid and dissolved forms 
so that it doesn’t cause the 

atmosphere to warm.

introducing more vegetation 
to a site is another way of 

helping to reduce the amount 
of carbon dioxide around the 

site.

vs

Carbon sequestration 
methodology 



Carbon sequestration 
METHODOLOGY



Carbon Sequestration Comparison
4” Trees

Calculating Tree’s 
Biomass

M=aDb

M=Tree Biomass

a & b=species specific Coefficients 

D=Diameter



1. Walnut = .007 kgs of carbon
• Juglans mandshurica: M=0.0001*4^2.63 = 0.0038 kg

• .0038 kg * 50% * 3.67= .007 kgs

2. ash = .0068 kgs of carbon
• Fraxinus mandshurica: M=0.0001*4^2.61 = .0037 kg

• .0037 * 50% * 3.67 = .0068 kgs

3. pine = .0062 kgs of carbon
• Pinus koraiensis: M=0.0001*4^2.54 = .0034 kg

• .0034 * 50% * 3.67 = .0062 kgs

4. Maple = .00175 kgs of carbon
• Acer mono: M=0.0001*4^2.56 = 0.0035 kg

• .0035 kg * 50% * 3.67= .00175 kgs

5. birch = .00175 kgs of carbon
• Betula platyphylla: M=0.0001*4^2.57= .0035 kg

• .0035 * 50% * 3.67 = .00175 kgs

6. larch = .00175 kgs of carbon
• Larix gmelinii: M=0.0001*4^2.56 = .0035 kg

• .0035 * 50% * 3.67 = .00175 kgs
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The impact of this 
methodology

•Creates a path for change on a 
personal level

•Allows designer to learn while 
creating

•Changes can be made to preexisting & 
existing buildings

•Provides additional techniques for 
reducing carbon in the atmosphere 
through carbon sequestration

•Understanding responsibility & taking 
action for the future of our 
environment



Sources

•https://materialspalette.org/

•https://buildingtransparency.org/ec3

•https://www.buildingtransparency.org/

•https://pliteq.com/news/building-vs-carbon-
footprint/#:~:text=Last%20but%20not%20least%2C%20the,an%20abundantly%20available%20natural%20resource. 

https://materialspalette.org/
https://buildingtransparency.org/ec3
https://www.buildingtransparency.org/
https://pliteq.com/news/building-vs-carbon-footprint/#:%7E:text=Last%20but%20not%20least%2C%20the,an%20abundantly%20available%20natural%20resource


Thank
You

Kaitlyn Kane

Thesis presentation

Professor Mahalingam

Spring 2023
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