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• Please be sure your full name is 

displayed

• Please mute upon joining

• Use "Chat“ box to share questions or 

comments

• Under "Participant" select "Raise Hand" 

to share a question or comment 
verbally

• The session may be recorded and 

posted to 3C-REN's on-demand page. 

Feel free to ask questions via the chat 
and keep video off if you want to 

remain anonymous in the recording.

Zoom Orientation



3C-REN: Tri-County 

Regional Energy Network

▪ Three counties working together to improve 

energy efficiency in the region

▪ Services for –

▪ Building Professionals: industry events, training, 

and energy code compliance support

▪ Households: free and discounted home upgrades

▪ Funded by ratepayer dollars that 3C-REN 

returns to the region 



3C-REN Programs

▪ Energy Code Connect (ECC)

▪ Industry Trainings and Regional Forums

▪ Energy Code Coach: Title 24 Compliance Support Hotline (805) 781-1201

▪ Building Performance Training (BPT)
▪ Industry Trainings & Certification for current and perspective building 

professionals

▪ Helps workers thrive in an evolving industry

▪ Home Energy Savings (HES)

▪ Flexible Home Energy Upgrades

▪ Multifamily (5+ units) & Single Family (up to 4 units)

https://www.3c-ren.org/energy-code-coach


Resources
▪ Continuing Education Units Available

▪ Contact ian.logan@ventura.org for AIA & ICC LUs

▪ Coming to Your Inbox Soon!

▪ Slides & Survey – Please Take It and Help Us Out!

▪ Upcoming Courses

▪ 5/16 Tiny Homes & ADUs for Architects and Installers

▪ 5/23 HPF 6: Home Assessments for Decarbonization

▪ 5/30 When Title 24 Modeling and HVAC Design Meet

▪ 5/31 Practical Ways to Address Embodied Carbon

▪ 5/31 High Performance Residential Remodels

▪ 6/5 Panel Detectives – Electrical Panel Assessments for Heat Pump Installers

▪ For more information about upcoming events please visit: https://www.3c-ren.org/events

https://www.3c-ren.org/calendar-of-events-and-trainings/
https://www.3c-ren.org/calendar-of-events-and-trainings/
https://www.3c-ren.org/calendar-of-events-and-trainings/
https://www.3c-ren.org/calendar-of-events-and-trainings/
https://www.3c-ren.org/calendar-of-events-and-trainings/
https://www.3c-ren.org/calendar-of-events-and-trainings/
https://www.3c-ren.org/events


Thank you!

For more info: 

3c-ren.org

For questions:

info@3c-ren.org



GREEN BUILDING TECHNIQUES
INFLUENCE FROM 
CODE, & 
COMMUNITY 
BENEFITS



WHY THIS MATTERS

One Traditional Home = 50 tons of carbon produced / 8,000lbs of waste added to landfill


One Hempcrete Home = 15 tons of carbon Sequestered/ 9,000lbs of natural waste utilized




WHAT CAN YOU USE HEMP STALKS FOR?

▸ Depends on the hemp variety 
grown


▸ For industrial hemp, two main 
parts  of the stalk


▸ Hurd & Fiber



WHAT IS HEMPCRETE?

▸ Its Simple.


▸ Made of 3 natural & sustainable ingredients: Water, 
Limestone, Hemp Hurd 


▸ Performs better than a conventional structure



HEMPCRETE BENEFITS

▸ Fire resistant


▸ Thermal performance


▸ Lower utility bills


▸ Acoustic properties


▸ Superior IAQ (indoor air quality) / VOC free


▸ Mold resistant


▸ Can be primarily a byproduct


▸ Carbon Neutral/Negative



WHY HEMPCRETE?

▸ Compared to conventional homes


▸ Things have gotten complicated in modern 
construction. 


▸ Hempcrete brings us back to basics, without 
sacrifice

Traditional Build Envelope

▸ Simplifies an overcomplicated building envelope



WHY ITS NOT YET MAINSTREAM

▸ Public Perception - Natural Building Constraints


▸ Aesthetics


▸ Labor intensive


▸ Cost prohibitive


▸ Only Takes place in Cottage Industry

When People Think of Natural Building

Courtesy of naturalhomes.org - Cobwood house w/ living roof



HOW TO BUILD W/ HEMPCRETE - 4 METHODS 
▸ Cast in-place


▸ +Lowest barrier to entry, most common


▸ -Extremely labor intensive, highly variable quality


▸ Spray applied


▸ +Precise output, faster install times 


▸ -Limited suppliers, requires specialist, equipment $


▸ Blocks


▸ +Fast onsite assembly, pre-cured


▸ -Expensive end-product, hybrid build approach  


▸ Pre-fab


▸ +Economical, fastest build method, 


▸ -No US suppliers, requires forklift to install, laborious



WHAT WE DO
▸ Prefabricated hempcrete wall panel system


▸ Built & cured in controlled environment


▸ Delivered to build-site ready for assembly, then finishes 
can be applied immediately.



APPLICATION METHODS



APPLICATION METHODS



INTRO TO BUILD CODE - HEMP-LIME

▸ Writing began in 2021


▸ Submitted and review first half of 2022


▸ Hemp-lime IRC Appendix, available for 
adoption 2024

▸ Search Name: APPENDIX BL HEMP-LIME (HEMPCRETE) CONSTRUCTION



HOW THE APPENDIX HELPS

▸ Increased legitimacy for build method


▸ Establishes common ground


▸ Sets build standards, input gathered 
from around the world



COMMUNITY BENEFITS

▸ Community Projects


▸ Circular Economy Development


▸ Affordable Housing



COMMUNITY BENEFITS

▸ Affordable Housing Opportunities 


▸ Pathway for adoption and use

Credit: Gro Enterprises & Sexsmith Architects





HOMELANDHEMPCRETE.COM

THANK YOU





F R O M  S U S T A I N A B I L I T Y   T O  R E G E N E R A T I O N

Sustainable Development 

UNDP - Morocco

Climate Change

COP 15 - Denmark

Self-sufficient buildings

Earthship - Argentina

Food Sovereignty

Urban Homestead - USA



Net-Positive Housing



Mbororo refugees 
from the Central 

African Republic are 
empowered to thrive

Short-term vs. 
Holistic vision

REFUGEE CAMPS



Traditional architecture Eco-CASA complex for orphans and 
vulnerable elders in Edea, Cameroon



Disaster Relief - The art of up-cycling



Learning by doing – while 
helping!



EVE -  EARTHS HI P  V I L L AG E 
ECO L O GIES  

Sustainable Testing Site 







Research and Development

Testing vernacular 
and innovative 

building systems 
and gathering 
evidence to 
ensure code 
compliance





Hemp-Lime Appendix in 2024 
International Residential Code



Alternative Building Methods 



B I O C L I M A T I C  A R C H I T E C T U R E  





Cool Tower Performance

Temperature Outside:

98.1 F (36.7 C) & 24.2 % RH

Temperature coming out of the Cool 

tower: 69.56 F (20.87 C) & 100%RH

Lowered the temperature by 28.5 F

Bioclimatic Design 
for the Tijuana 

Community Center 
from Calpoly

Pomona







Edea, Cameroon





Photovoltaic System

Northern California, USA



Wind 
turbine

Micro 
Hydro

New Mexico, USA Northern California, USA



Power Organizing 
Module (Powerwall)





Dew 
Harvester

Valparaiso, Chile



Water 
Storage

Socal, USA



Pump and 
Filters

Socal, USA





Biodigester



Alternatives to Blackwater

Atacama, Chile



USE OF GREY 
WATER AND 
RAINWATER 
TO IRRIGATE 
THE GARDEN  



Laundry to 
Landscape 

system

Deep root 
irrigation 
through 
mulch 
basins



Greywater Systems





Agro-forestry

Bio-intensive gardening

Bioswale

Hugelkultur



Some of the food production at Eco-CASA



O U R  A I M ,  A B O V E  A L L  E L S E ,  I S  T O  B U I L D  
R E S I L I E N T  C O M M U N I T I E S



Ongoing regenerative retrofitting and 
landscaping design and build in Highland Park

URBAN RETROFIT



Thank you for your attention 
Rohan Guyot-Sutherland
rohan@regenerative-systems.com

(+1) 909-506-8392

!!!

@regenerativesystems



The Benefits of Industrial Hemp

Now and in the Future!

Hempcrete 
and Climate Change



Climate Change and CO2 Emissions



Why should we care about climate 
change and CO2 Emissions?



Why should we care about climate 
change in the Construction and Building 

Industry?
The United Nations estimates that the buildings and construction 
industry accounts for 37% of global emissions. 

The production and use of materials such as cement, steel, and 
aluminum have a significant carbon footprint.

New home construction in the US creates over 50 million tons of 
embodied carbon emissions annually, equivalent to the emissions 
from 138 natural gas–fired power plants or the yearly emissions 
from entire countries such as Norway, Peru, and Sweden.

Much of the sector's progress has centered around reducing the 
"operational” carbon emissions of buildings – those emissions 
stemming from heating, cooling, and lighting.



A Little Hemp History in the 
Automotive Industry

The applications of hemp-reinforced composites had been traced 
in the automotive industry in the 1940s.

Henry Ford produced car components from hemp fiber with 
soybeans-based bio-matrices.

It is predominantly used in the automotive sector to reinforce door 
panels, passenger rear decks, pillars, and trunk linings.

BMW has turned to hemp as a sustainable and renewable 
alternative to plastics in car construction. 

This helps reduce our dependence on oil-based materials and 
contributes to a more sustainable automotive industry.



Where are the Carbon Emissions in the 
Construction Industry?



Where can Hempcrete play a positive 
role?



Growing Hemp 
absorbs CO2

• Hemp is a fast-growing, highly fibrous plant that 
absorbs lots of CO2, carbon dioxide, from the air 
as it grows. 

• Different varieties will absorb different amounts of 
CO2. 

• Varieties grown for seed will sequester around 
6 tons of CO2 per acre in a single growing 
season. 

• High-fibre varieties will sequester around 10 
tons of CO2 per acre in a single growing 
season. In hot countries, three crops per year 
are possible. 

• Replanting a typical forest can take up to 30-40 
years to show a net carbon benefit.



Hemp vs 
Forestry

Nature Based
Solutions



Embedded Energy and CO2 in 
Hempcrete

A 10-inch thick, 10 square foot hemp-lime wall requires 394 MJ (109 kwh) of energy 
and sinks 35 kg of CO2 over a 100-year life span. 

A Portland cement-based equivalent concrete wall requires 560 MJ of energy with an 
additional release of 52.3 kg of CO2.

The most potential use of hempcrete in terms of CO2 sinking is that its regrowth cycle 
is in one year, much shorter than forest regrowth for storing carbon over the lifetime 
of the composite and thereby delaying the emission of greenhouse gas.



Carbon 
Sponges

Both concrete and hempcrete do something that’s 
important to factor in: they both absorb CO2 during 
their life. 

In 2018, each ton of concrete produced released 
between 0.5 and 0.6 tons of CO2, but according to an 
Intergovernmental Panel on Climate Change (IPCC) 
report, concrete absorbs about half of that CO2 during 
its life.

Hemp is carbon-negative, sequestrating more CO2 from 
the atmosphere than is emitted during its production. 
One hectare of industrial hemp can take 15 tons of CO2 
from the atmosphere.



Efficiency of Absorbing and Locking CO2

Hemp is one of the fastest-growing plants in the world and can 
grow 4 metres high in 100 days. 

Research suggests hemp is twice as effective as trees at absorbing 
and locking up carbon, with 1 hectare (2.5 acres) of hemp reckoned 
to absorb 8 to 22 tonnes of CO2 a year, more than any woodland.



Benefits Post 
Construction

When we’re talking about sustainable homes, one of the biggest 
things to look at is insulation value  

Homes built with hempcrete can achieve fantastic thermal 
performance

The thermal conductivity of a material is defined as the ability to 
transfer heat under a temperature difference. 

While concrete has thermal insulation from 0.62 to 3.3 W/mK 
(Watts per meter-Kelvin), hempcrete’s value ranges from 0.06 to 
0.07 W/mK — the lower, the better. 

A lower value means less heat can pass through the hempcrete 
than concrete, keeping a house warmer in the winter and cooler 
in the summer.



Benefits Post 
Construction, 
con’t

R-value: a material’s resistance to conduct 
heat — the higher the R-value, the greater 
the insulating effectiveness.

R-value of concrete used in floor slabs 
ranges from 0.1 to 0.2 per inch of thickness. 
A 6-inch-thick slab would have an R-value 
between 0.6 and 1.2.

R-value for hempcrete ranges from 2.4 to 
4.8 per inch. That same 6-inch slab would 
have an R-value of 14.4 to 28.8.  



Real World Numbers

A home built by a French developer 
utilizing hempcrete and a timber 
frame system combined with an 
insulating wall and ground floor slab, 
had a heating bill of about $340 for six 
to seven months of heating.

The heating bill for a similar sized 
house would be about $1,055.



Conclusion

Using Hemp as an alternative to conventional products can provide 
significant GHG reductions.

Using Hemp can provide benefits not only in its ability to capture 
CO2 but also in its ability to sequester CO2 for many decades, if not 
longer.



Questions?
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