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No more numbers games. 

We need to make real zero 

carbon buildings, and we 

need to start now. 



“Net zero 
building” 

Does a  
net zero energy 
building help 
solve climate 
change? 



Study of two 
common low-
rise buildings 
with different 
materials 
 
 

And different 
levels of energy 

efficiency 
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14.7	 Fdn:              High EC concrete & XPS insulation 

27.3	 Slab:             High EC concrete & XPS insulation 

33.6	 Walls:           Frame & OSB & ccSPF & XPS 

21.3	 Cladding:    Cement brick 

39.2	
Int. walls:    Light steel framing & drywall 

Windows:   Double pane & vinyl frame 

36.7	

5.3	

Floors:          Steel joists & OSB & carpet & tile 

24.4	 Ceiling:        MgO board & ccSPF 
9.3	 Roof:        Trusses & OSB & clay tiles 

212		
tonnes	
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8.3	

Fdn:            Avg concrete & mineral wool 

10.1	

Slab:           Avg concrete & mineral wool 

6.3	

Walls:         Frame & OSB & mineral wool 

7.5	

Cladding:   Fiber cement 

7.5	 Int. walls:   Wood frame & drywall 

Windows:  Double pane & vinyl frame 
11.5	
5.3	

Floors:        Wood I-joists & eng. wood & vinyl 

7.2	

Ceiling:      Drywall & mineral wool 

4.3	

Roof:           Trusses & OSB & asphalt shingles 

68	
tonnes	
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5.7	

Fdn:          High SCM concrete + EPS 

7.2	

Slab:         High SCM concrete + EPS 

-10.2	

Walls:       Frame + cellulose + wood fiberboard 

Wait, what’s this?  
A negative number? 



Cellulose	 -4510	kg	







In 2016, there were 2.16 billion tonnes of grain straw 

produced globally, drawing down 8 billion tonnes of CO2. 

That’s almost ¼ of all annual GHG emissions. 

It’s also enough to replace all insulation materials and 

still leave 20% to return to soils. 

And we already have the manufacturing know-how to 

produce viable building materials. 

VestaEco 
Straw blocks  
and sheets 

Straw acoustic 
panels 
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5.7	

Fdn:           High SCM concrete + EPS 

7.2	

Slab:          High SCM concrete + EPS 

-10.2	

Walls:        Frame + cellulose + wood fiberboard 

-7.6	

Cladding:  FSC softwood 
-9.8	

Int. walls:   Framing + drywall + FSC wood 
4.5	

Windows:  Double pane + alum. clad wood 

2.3	

Floors:        2x12 + plywood + FSC hardwood   
                     + engineered wood 

-7.4	

Ceiling:      Drywall + FSC wood + cellulose 

4.4	

Roof:           Trusses + plywood+ steel 

-15	
tonnes	
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-15	
-2.4	

Fdn:            Iso-span ICF with fiberboard  

1.1	

Slab:           Adobe + expanded glass aggregate 

Roof:            Trusses + FSC cedar shake 

-16.9	

Walls:         Double stud + straw + fiberboard 

-7.6	

Cladding:  FSC softwood -49.2	

Int. walls:  Compressed straw panels + ReWall 

1.1	

Windows:  Double pane + wood frame 

-11.5	

Floors:        2x12 + FSC plank + linoleum  
                     + FSC softwood 

-28.3	

Ceiling:      Straw insulation + ReWall 

-3.5	

-117	
tonnes	
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Code compliant Net zero ready 

212	

68	

236	

79	
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60 tonnes 

144  
   tonnes 

83  
   tonnes 

102  
   tonnes 

157  
   tonnes 

96  
   tonnes 

116  
   tonnes 

Up-front carbon reductions 
 significantly outweigh 

 operational reductions.  
And the reduction are now. 
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We can build and operate the 
Low EUC buildings on the 

same carbon budget as just 
constructing the High EUC 
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Code compliant Net zero ready 
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512	
For each step in EUC reduction 

combined EUC & OC is lower 
than just EUC of previous step 

With clean energy supply, 
there is essentially no  

improvement in carbon emissions 
from reaching net zero standards 



This is how we need to 
think about zero carbon 
buildings… 

Not Energy Use Intensity 
Carbon Use Intensity –  
CUI 



Carbon Use Intensity 
 
Pathway to a carbon 
positive CUI-2050… 

200	to	500		
kgCO2e/m2	

100	to	200		
kgCO2e/m2	

100	to	-20		
kgCO2e/m2	

-20	to	-350	
kgCO2e/m2	

Stop doing this right now 

Do this right now,  
if you can’t do better. 

Do this within the next 2-5 years 

Do this within the next five years! 















Wood	fiberboard	exterior	insulation	

Compressed	straw	panels	

Continuus	Rewall	roof	and	wall	sheathing	 Just	Biofiber	structural	hemp	blocks	



Tectum	wall	and	ceiling	panels	

Compressed	straw	panels	

Sorghum	panels	

Linoleum	flooring	

Hemp	board	&	flooring	



200	to	500		
kgCO2e/m2	

100	to	200		
kgCO2e/m2	

100	to	-20		
kgCO2e/m2	

-20	to	-350	
kgCO2e/m2	

What are the barriers 

for moving from 

red to green? 

Can you explain away 

the barriers to the 

youth in your life? 


