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Natural Building: Straw Bales & Earth 

© Viva Living Homes 
 

Background 
 
Natural building materials include: rendered straw bales, cob, rammed earth, poured 
earth, mud bricks, timber, stone, light straw, green roofs, earth floors, wattle and daub to 
name a few.  
 
Natural buildings have been around for thousands of years. The first natural homes were 
built circa 3700 BCE usually out of stone or timber and then earth (Source: 
http://en.wikipedia.org/wiki/List_of_the_oldest_buildings_in_the_world).  
 
Straw bale homes have been built since the late 1800s. The oldest straw bale home still 
standing was built in Nebraska in 1902.   
 
Around one quarter of the world’s population live in earth homes It’s said that the World 
Health Organisation stated half the world’s population Source: 
http://historicrammedearth.com/one-third-of-worlds-population-live-in-earth-buildings/  
 

Why Live in a Natural, Straw Bale Home compared with a 
conventional Western Home? 
They are sustainable. They aren’t just the latest ‘eco’ phase, they are at all levels, 
sustainable. They’re made from the earth (usually the earth from the house site is used, 
local materials and trades are used versus materials which are sourced from around the 
world).  
 
They are organic, which means they came from nature and can go back to their natural 
state. Our bodies are used to living with natural surroundings. Just like home cooked food 
is better for our health and natural clothes are more comfortable to wear, so too is a 
natural home.  
 
Straw bale homes have been fire tested by the CSIRO to withstand a bushfire up to BAL29. 
So they won’t catch fire.  
 
Clay and earth reduce toxins from the air, just like clay is used to purify our skin, clay will 
also help reduce pollution in the air. Helps reduce sick building syndrome (Source: 
http://en.wikipedia.org/wiki/Clay).  
 

http://www.vivahomes.com.au/
http://en.wikipedia.org/wiki/List_of_the_oldest_buildings_in_the_world
http://historicrammedearth.com/one-third-of-worlds-population-live-in-earth-buildings/
http://en.wikipedia.org/wiki/Clay
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Clay and earth will also regulate the humidity in a home as it absorbs and releases 
humidity throughout the seasons, which in turn, assists in reducing the negative effects of 
off-gassing (http://www.clay-works.com/blog/why-use-clay-plaster/).  
 

What Makes a Sustainable home? 
One of the pillars of the definition of sustainability is ‘environment’ (economic and 
social are the other 2 pillars). Therefore a sustainable building ought to include organic 
materials which come from the earth and our environment. It’s natural. Today, 
sustainable homes have become a ‘buzz’ word and refers to technology and man-
made materials or man doing something to make it sustainable.  However if they are 
natural, they will eventually, after 100 years, break down back into the ground without 
polluting the environment. Solid wood products for example, particularly flooring, are 
often specified in environments where occupants are known to have allergies to dust 
or other particulates.  
 
Wood itself is considered to be hypo-allergenic and its smooth surfaces prevent the 
buildup of particles common in soft finishes like carpet. The Asthma and Allergy 
Foundation of American recommends hardwood, vinyl, linoleum tile or slate flooring 
instead of carpet.[29] The use of wood products can also improve air quality by 
absorbing or releasing moisture in the air to moderate humidity. (Naturally:wood 
Building Green with Wood Module 6 Health and Wellbeing). The only problem with 
the non natural products (lino or vinyl is that they have nasty carcinogens). Sam began 
natural building after becoming allergic to conventional building products. Even now, 
he has to ensure he has a mask and all skin covered when dealing with cement. His 
body had too much of a build up with chemicals which is a growing health problem.   
 
Other factors that make up a sustainable home include: 

• Water efficient 

• Energy efficient 

• Indoor air quality is healthy and non toxic / no VOCs 

• Local materials and labour supports our community and country 

• Recycled, reclaimed and renewable materials 

• Low carbon footprint (cement, bricks, steel, glass and other man made materials 
have a high embodied energy/ carbon footprint in the making of them) 

• Low environmental impact 

• Traps carbon inside the building 

• Uses sustainable industries (forest plantation or timber harvested from their 
property) 

• Aesthetics and feeling. Natural homes have a different quality to them which 
conventional materials don’t have, visually, texturally and to your senses.  

• Thermal and insulation qualities. There are no other equivalent conventional 
materials that we know of that can give you the same insulation qualities as straw 
bales at a lesser cost.  

• Healthy to the people working on and living in the building 

http://www.vivahomes.com.au/
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Indoor air pollutants inside a conventional ‘sustainable’ 
home 
The indoor air quality of new and existing ‘sustainable’ homes can be toxic. New homes 
have new products which off gas via Volatile Organic Chemicals (VOCs). They may use so 
called ‘eco’ products however if they’re not natural and include a lot of glues or unnatural 
agents, chances are they are adding to polluting the air inside.  
 
On Grand Designs UK there have been homes which boast about how little air is leached 
out of the home. This is not necessarily a good thing. Homes need fresh air. Fresh, clean 
oxygen and air is important and necessary to our health, in fact a lot of research has been 
done to confirm this.  
 
The American EPA says: 
“There are many sources of indoor air pollution in any home. These include combustion 
sources such as oil, gas, kerosene, coal, wood, and tobacco products; building materials 
and furnishings as diverse as deteriorated, asbestos-containing insulation, wet or damp 
carpet, and cabinetry or furniture made of certain pressed wood products; products for 
household cleaning and maintenance, personal care, or hobbies; central heating and 
cooling systems and humidification devices; and outdoor sources such as radon, 
pesticides, and outdoor air pollution. 
 
Some sources, such as building materials, furnishings, and household products like air 
fresheners, release pollutants more or less continuously. Other sources, related to 
activities carried out in the home, release pollutants intermittently. These include 
smoking, the use of unvented or malfunctioning stoves, furnaces, or space heaters, the 
use of solvents in cleaning and hobby activities, the use of paint strippers in redecorating 
activities, and the use of cleaning products and pesticides in housekeeping. High pollutant 
concentrations can remain in the air for long periods after some of these activities.” 
 
What your house is made from can make it a sustainable or toxic home. 
What you bring inside your home can make it a non sustainable home.  

Gas, smoke  
"Thousands of deaths every year in the United States are associated with particulate air 
pollution, even at levels well below that which the EPA considers safe. The consistency 
and coherence of the evidence is remarkable: many investigators in different locations, 
using different methods, at different times and under different conditions, are finding 
particulate air pollution to be associated with increasing symptoms, increased incidence 
and prevalence of illnesses, increased absence from school and work, decreased lung 
function, increased emergency department visits, increased hospital admissions, and 
increased mortality (Dickey, 1996)." 
"To summarize bluntly, any increase in fine particles in the atmosphere kills someone. The 
victims remain nameless, but they have been deprived of life all the same." (Montague, 
1994) 

http://www.vivahomes.com.au/
http://www.epa.gov/radon/index.html
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"For the San Francisco Bay Area, this risk (from low levels of fine particulate pollution) is 
much greater than the risks from any toxic identified so far." "The entire excess death rate 
in the San Francisco Bay Area occurs during the wood burning months (Fairley 1990).The 
Relationship of Daily Mortality to Suspended Particulates." 
"Respiratory infection caused by smoke from indoor cooking and heating fires causes 
more children's deaths in the Third World than does diarrhea, a well-known killer of 
infants and toddlers (World Health Org 1994)." 
 

Microwave Ovens 
Have been studied and proven to be damaging for our health. They change the cellular 
structure of our food and the containers they are cooked in can also have detrimental 
effects on our health. http://www.globalhealingcenter.com/health-hazards-to-know-
about/microwave-ovens-the-proven-dangers  

 

VOCs, paints melamine, plastics, carpet, glues, formaldehydes, flooring , 
BPAs 
VOCs can also be found as a fungicide, germicide, and disinfectant in, for example, 
plywood, particle board, hardwood paneling, and the “medium density fiberboard” 
commonly used for the fronts of drawers and cabinets or the tops of furniture. As the 
material ages, it evaporates into the home as a known cancer-producing vapor, which 
slowly accumulates in our bodies. The US National Cancer Institute at the National 
Institutes of Health suggests that homeowners “purchasing pressed-wood products, 
including building material, cabinetry, and furniture….” 

 

Mould, mildew 
The United States Centers for Disease Control and Prevention reported in its June 2006 
report, 'Mold Prevention Strategies and Possible Health Effects in the Aftermath of 
Hurricanes and Major Floods,' that "excessive exposure to mold-contaminated materials 
can cause adverse health effects in susceptible persons regardless of the type of mold or 
the extent of contamination."[1] When mold spores are present in abnormally high 
quantities, they can present especially hazardous health risks to humans, including allergic 
reactions or poisoning by mycotoxins,[2] or causing fungal infection (mycosis). 

Radon 
Radon is a naturally occurring radioactive gas produced by the breakdown of uranium in 
soil, rock, and water. Air pressure inside your home is usually lower than pressure in the 
soil around your home's foundation. Because of this difference in pressure, your home 
acts like a vacuum, drawing radon in through foundation cracks and other openings. EPA 
estimates that radon causes about 14,000 deaths per year in the United States — 
however, this number could range from 7,000 to 30,000 deaths per year. 

 

http://www.vivahomes.com.au/
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Flame retardants  
 flame retardants commonly used in sofas, chairs, carpets, love seats, curtains, baby 
products, and even TVs have been linked to a wide variety of potentially undesirable 
health effects including thyroid disruption, memory and learning problems, 
delayed mental and physical development, lower IQ, and the early onset of puberty. Other 
flame retardants like Tris (1,3-dichloro-2-propyl) phosphate have been linked to cancer. 
US Cancer Council 

Electromagnetic radiation 
Wireless/bluetooth technology, tv, wifi, wLAN, mobiles, microwave ovens, power lines, 
towers (you can ‘shield’ your home see www.emraustralia.com.au however why not 
reduce them in the first place we argue). “Science has not been able to identify any 
harmful effects resulting from RF in study participants, regardless of age. This is why 
expert committees are unanimous in their view that low-level RF is safe. Science, of 
course, can never be 100% certain of its conclusions, but a lot is now known. The result? 
We can be very confident that low-level RF is safe.” Rodney Croft Prof. Health Physiology. 
Cancer Research UK states childhood leukaemia per year could be related to overhead 
power lines. The World Health Organisation say that the electromagnetic fields produced 
by mobile phones are classified by the International Agency for Research on Cancer as 
possibly a carcinogen in humans. More research is required and time to definitively 
determine whether these electromagnetic fields (EMFs) do cause cancer or other side 
affects. The US National Cancer Insitute also agrees that various worldwide studies have 
been done with varying conclusions and while mobile phone usage cannot be linked to 
cancers, those who use them for longer periods of time or who are children, may be 
theoretically more susceptible to side effects. What these affects are, are debatable 
currently.  
 
So, the summary of all of this, keep it simple. Live in a simple home with natural 
materials and you will have less items which are harmful to our health.  
Natural is best and keep the pollutants out of our homes 
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• "Living Healthy in a Toxic World" by David Steinman and R. Michael Wisner 
(Berkeley, 1996) 

• "Toxins A-Z: A Guide to Everyday Pollution Hazards" by John Harte, Cheryl Holdren, 
Richard Schneider and Christine Shirley (University of California, 1991) 

• "Home Safe Home: Protecting Yourself and Your Family from Everyday Toxics and 
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Recommended reading and materials: 

Your Home Design for Lifestyle and the Future  
by Chris Reardon Institute for Sustainable Futures 

The Straw Bale House 
by Athena and Bill Steen. This is the bible of straw bale building. 
 
Building WIth Straw  
by Gernot Minke and Friedemann Mahlky. Great technical and practical info.  
 
Technical Manual: Australia's Guide to environmentally Sustainable Homes   
This is a brilliant resource for those of you who squirrel information and love technical 
specs. 
www.yourhome.gov.au 
 
Sanctuary Magazine  
This is our favourite, non profit publication at the moment!  
www.sanctuarymagazine.org.au 
 
Go on Eco House tours. Log onto Sustainable House Day where you can see sustainable 
homes open to the public. Some of our clients are opening their homes.  

ENVIRONMENTAL / GREEN GROUPS & GOVT ORGANISATIONS 

Department of Environment, Water, Heritage and the Arts (Federal) 
www.environment.gov.au/energyefficiency 
Check out info about government rebates and help in reducing energy and water use  

Earth Building Assoc of Australia EBAA 

www.ebaa.asn.au 
The Earth Building Association of Australia is an organisation formed to promote the use 
of unfired earth as a building medium throughout Australia. Earth building includes: mud 
bricks, poured earth, rammed earth, cobb, earth rendering and lots more!  

Green Directory 
www.greendirectory.com.au 
The Green Directory is Australia's resource for environmentally preferable products and 
services. Find anything you want on green living! 

House energy  
www.house-energy.com 
To help calculate your energy usage and help in reducing energy costs 

http://www.vivahomes.com.au/
http://www.yourhome.gov.au/technical/index.html
http://www.sanctuarymagazine.org.au/
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http://www.ebaa.asn.au/
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http://www.strawtec.com.au/
http://www.greendirectory.com.au/
http://www.strawtec.com.au/
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http://www.house-energy.com/
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MBA - Master Builders Association NSW 
www.mbansw.asn.au 
The building industry's NSW association 
 
Australasian Straw Bale Building Association 
www.ausbale.org 
  

http://www.vivahomes.com.au/
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The 10 most dangerous toxins in your house  

Thursday, January 14, 1999 

By Claude Morgan  

Household toxins? Look no further than your kitchen cabinets.   

It's official: Staying home is hazardous to your health. Toxins found in the home injured 

789,000 Americans between 1992 and 1995, and new research suggests that this figure is 

underestimated.  

"Toxins in U.S. homes now account for 90 percent of all reported poisonings each year," 

says Ross Ann Soloway, administrator of the American Association of Poison Control 

Centers. That's an epidemic of hazardous living by any standard. And while these figures 

include everything from non-fatal aspirin overdoses to the deadly consumption of drain 

cleaners, they fail to include long-term exposure to toxins like lead and asbestos. 

To address the climbing domestic injury rates associated with household toxins, Congress 

and the Centers for Disease Control in 1992 created the Unintentional Injury Center to 

focus on the health dangers of consumer goods and modern home living. Other federal 

agencies are following suit. The EPA now has branches which deal with home indoor air 

quality, lead exposure and ubiquitous low-level toxicity, and the Department of Housing 

and Urban Development publishes a pollution look-out list for first-time home buyers. 

The short list of toxins under your roof may surprise you: 

Formaldehyde offgasses (evaporates) from cushions, particleboard and the adhesives used 

to manufacture most inexpensive wood-based products. Carpets and carpet cushions may 

also offgas formaldehyde, causing eye and upper respiratory irritation. According to the 

EPA, formaldehyde may even cause cancer; 

Radon is the second-leading cause of lung cancer in the United States, warns the Surgeon 

General. Radon is a natural radioactive gas that can seep into homes through cracks in the 

basement, the surrounding foundation and in well water. It enters the body quietly through 

the airways; 

Lead keeps epidemiologists returning to the drawing board, says Soloway, "mostly because 

we know more now about the adverse effects of low-level exposure." Levels once thought 

to be acceptable are now known contributors to learning disabilities and behavioral 

problems. Lead is found in paint in older houses, old plumbing and soil near highways and 

busy roads. It causes neurological and kidney damage, high blood pressure, disrupted blood 

cell production and reproductive problems;  

Carbon monoxide will kill an estimated 660 Americans this year. Don't look for exhaust 

fumes in the attached garage; the biggest culprit is the unserviced furnace burning propane, 

butane or oil; Arsenic is still lacing many household pesticides and is increasingly used as a 

wood preservative. Low levels of inorganic arsenic "may cause lung cancer risk," 

http://www.vivahomes.com.au/


 
Viva Eco Homes Pty Ltd t/a Viva Living Homes ABN 74 144 622 720  

Blue Mountains NSW Australia 

Phone: 1300 929 111 Web: www.vivahomes.com.au  Em: 

info@vivahomes.com.au  Page 9 of 17 

according to the CDC. The Department of Health and Human Services agrees, adding 

arsenic compounds to the list of unknown carcinogens; 

Vinyl chloride is the source of "new car smell": The plastic interior of a new car offgasses 

this known carcinogen. Water sitting in PVC pipes overnight may also be steeping into a 

toxic tea. Very large exposures can lead to "vinyl chloride disease," which causes severe 

liver damage and ballooning of the fingertips; 

Hydrofluoric acid "can cause intense pain and damage to tissues and bone if the 

recommended gloves happen to have holes in them," says Soloway. This highly corrosive 

substance is the active ingredient in many household rust removers. 

But even the most liberal list of known toxins pales next to the order of volatile organic 

compounds (VOCs). VOCs comprise hundreds of natural and man-made, carbon-based 

agents. They react quickly with other carbon-based compounds, and evaporate easily, 

making them ideal solvents. VOCs can be found in disinfectants and pesticides, too.  

Solvents: Benzene and methyl ethyl ketome traverse cell walls unchecked by normal cell 

defense. Both are known carcinogens. Cousins toluene, xylene, 1,1,1-trichloroethane and 

trichloroethylene make up the lion's share of the solvent market; 

Disinfectants: Phenols, which include biphenyl, phenolics and the preservative 

pentachloraphenol, are found in disinfectants, antiseptics, perfumes, mouthwashes, glues 

and air fresheners; 

Pesticides: Chlordane, aldrin, dieldrin, though all banned for nearly two decades, continue 

to show up airborne in older houses.  

Don't be a statistical figure on the CDC's tracking list: Be aware of what substances, from 

pesticides to cleaners, pose threats in your household. Maintain ingredient awareness. 

Many poisonings still occur because of product combinations, like the ammonia-chlorine 

bleach reaction, which produces the deadly respiratory irritant chloramine (a problem 

labeling practices have not addressed).  

Replace toxic agents with non-toxic alternatives. Above all, educate your household to 

reduce risk and exposure. For practical ideas on reducing your family's risk, consult the 

following books: "Living Healthy in a Toxic World" by David Steinman and R. Michael 

Wisner (Berkeley, 1996); "Toxins A-Z: A Guide to Everyday Pollution Hazards" by John 

Harte, Cheryl Holdren, Richard Schneider and Christine Shirley (University of California, 

1991); "Home Safe Home: Protecting Yourself and Your Family from Everyday Toxics 

and Harmful Household Products" by Debra L. Dadd (Putnam, 1997). 

For more information, contact the Unintentional Injury Center, (770)488-4652. 

(Claude Morgan is a freelance writer based in Maine who contributes to E, the 

Environmental Magazine.) 

Copyright 1997, The Los Angeles Times Syndicate, All Rights Reserved  

http://www.vivahomes.com.au/
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Clay Plasters 
Healthy Homes Healthy People 

Source: http://www.clay-works.com/blog/why-use-clay-plaster/  

Unfired clay is a material suited to high performance building products, where health, 

beauty and sustainability of the natural environment are drivers and considerations. 

We outline the research we have come across that relates to unfired clay and clay plaster, a 

principle derivative product. Clay plasters are made from a blend of unfired clay and sands. 

They are uniquely beautiful and inspiring to live with. But equally attractive are their 

functional properties, principally, that of breathability and known abilities to regulate 

relative humidity (RH). Next to airtightness and embodied energy, breathability is possibly 

the most critical consideration in building design. If your building is airtight, what about all 

that moisture created by you, your kitchen, your bathroom where is it going? 

• Breathability and associated building and personal health benefits 
• Low environmental impact 
• Potential cost savings of unfired clay materials over conventional building 

materials 

Breathability and associated health benefits: 

Healthy, durable, working buildings can only be brought about by designing with a full 

understanding of breathability; (1: May, Neil April 2005). The current focus on airtightness 

in design needs to also consider how vapour inside a building will be treated. Clay plasters, 

made from unfired clays and sands, are considered breathable (with excellent vapour 

permeability) and hygroscopic. Unfired clay can absorb and desorb indoor humidity faster 

than any other building material (2: Minke, G. 2006). Clay plasters regulate relative interior 

humidity between 40% and 70%. (3: Arundel, A. V. 1986) By keeping RH between 40% 

and 70% research has shown that the likelihood for airborne infectious bacteria and virus to 

survive is the lowest. Keeping RH between 40 and 60% also prevents building materials 

from off gassing toxins, such as formaldehyde. (3: Arundel, A. V. 1986) 

http://www.vivahomes.com.au/
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http://www.clay-works.com/blog/why-use-clay-plaster/#2
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Source: http://www.greenspec.co.uk/unfired-clay-bricks.php 

Water controls the life or the demise of building fabric. Wall moulds and areas of damp are 

minimised by the hygroscopic properties of clay plaster. Experiments at the University of 

Kassel in Germany proved that a 1-sided 15mm sample of clay plaster could absorb 5x the 

moisture of a sample of gypsum plaster. As shown in the comparative graph below, the 

ability to absorb humidity varies significantly depending on clay content.  

back to top 

Perhaps the best available description of the need for breathable walls is from Tim 

Padfield: 

 

“In the home and in the office, porous, absorbent walls are equally beneficial. The “Sick 

Building Syndrome” has become a clich”©, used to berate designers for all manner of 

defects which cause psychological or physiological harm to the occupants. The 

extraordinary number of synthetic chemicals which outgas from modern interiors cannot 

be blamed on impermeability, but the mould growth that adds natural irritants such as 

spores to the air can certainly be reduced by permeable walls. Impermeable walls are 

much more prone to transient episodes of condensation caused by cooking and washing, or 

simply by the breathing of a large gathering. Insects also thrive where liquid water is 

available. Dust mites, whose excrement is a potent allergen, thrive only above about 50% 

relative humidity. A bedroom with windows closed against the night cold will rise 

considerably in RH during the night, from moisture from the breath and bodies of the 

sleepers. A porous wall will absorb this moisture and release it when the room is aired 

during the day, giving a lower average RH. This will reduce the operating time of a 

dehumidifier, or make it unnecessary.” 

(4: Padfield, Tim Ph.D. October 1998) 

 

According to research carried out by Padfield, (5: Padfield, Tim Ph.D. 1999) a 20mm clay 

http://www.vivahomes.com.au/
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plaster layer will substantially regulate daily fluxes in RH. And we note in separate papers 

that the type of clay used impacts the extent of moisture absorption. 

Through regulating RH the occurrence of mould can also be prevented. The graph below 

shows the relationship between mould occurrence and RH (6: Ucci, M. 2009). Terms like 

Sick Building Syndome (SBS) and Building Related Illness (BRI) are mentioned more 

often in the context of mould fungi. Factors of influence are not only viruses, pollen, mites, 

nitrogen oxides, carbon monoxide, ozone, radon, emissions from building and facility 

materials and electromagnetic fields but also Microbial Volatile Organic Compoundsâ€œ 

(MVOC) and fungus spores. (7: Sedlbauer, Klaus) 

back to top 

 

In the study of using unfired clay materials in a test house in Scotland, Tom Morton, 

Principal Architect at Arc, Fife, UK, suggests in the bathroom, the clay plaster had such a 

strong ability to absorb peaks of air moisture after showers that it cleared the air without 

surface condensation. The effect of the extractor fan was of no statistical significance. 

(8: Morton, Tom Jan 2006) 

Clayworks have come across related evidence for evidence how clay plaster can treat 

pollutants and odours neutralise odours in rooms. It [clay] absorbs pollutants and helps 

maintain a healthy atmosphere. 

(9: Busbridge, Ruth. MsC Architecture, Jan 2009) 
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Consider also that clay plasters are anti-static and can screen electromagnetic radiation. 

Tests conducted at [a] University [in] Munich, Germany in 1999 showed that solid timber 

and clay had by far better radiation shielding properties than for example concrete, bricks, 

concrete blocks or stud & plasterboard walls. From these tests they concluded that the 

superior performance of natural materials such as timber and clay is due to their unique cell 

structures made up of cavities, capillary tubes, cell walls, encased resins and various other 

materials and that man made building materials can just not compete with nature. (10: E. 

Thoma, 2003) 

Sustainable products, made in the UK 

Claypod™ 

Clay is one of the most abundant raw materials in the world. In 2010, Clayworks developed 

Claypod™, a concept which acts to localise production of unfired clay-based building 

materials. In terms of clay block masonry and base coat clay plasters, we have the 

capability to identify and convert available and suitable raw material, wherever it is found. 

Clayworks also developed a protocol to convert waste and secondary stream clay into 

valuable material. 

Environmental fundamentals. 

Providers of unfired clay products should endeavour to source as sustainably and as locally 

as they can. The following is achieveable: 

• 100% bio-degradeable 
• 100% recyclable 
• 100% reusable 

Environmental specifics. 

Embodied energy is a valid way to assess the environmental impact of a (manufactured) 

product. The most relevant surveys we have come across is the Inventory of Carbon & 

Energy (ICE) (11: Prof. Geoff Hammond & Craig Jones, 2011). We have formed a graph 

based on some relevant comparison materials we found in the ICE. Against these, we have 

used the EE (Mj/kg) figures for the composite materials for clay blocks and base coat clay 

plasters found by Busbridge. (9: Busbridge, Ruth MsC Architecture). This is helpful to 

suggest the embodied energy of clay blocks and base coat clay plasters going into a 

building deisgn, where the raw materials can be sourced and converted, on site: 
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http://www.greenspec.co.uk/embodied-energy.php carries a shorter, more digestible 

version. 

Another useful paper to have come from Centre for Alternative Technology (CAT) on 

embodied energy is that of Carol Atkinson. 

(12: Carol Atkinson, MSc Architecture) 

Carol lists the measurements she took (kWh/m3) of all the constituent materials. The clay 

plasters were sourced/made in Yorkshire and included hemp. 

 

The full paper is available for download here Energy assessment of a straw-bale building. 
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Commercial relevance of unfired clay products. 

Critical aspects of the Code for Sustainable Homes (CfSH) are making their way into UK 

Building Regulations. An example of this, is Part L, with implications for the viability of 

core building units, which cannot be recycled. Products that are recyclable with low 

embodied and carbon energies and which reduce the need for energy, can only become 

more the case, rather than the exception. Considering the credentials of unfired clay 

products, we predict that they could be remarkably productive in contemporary building 

design. 

Potential cost savings of unfired clay materials over conventional building 
materials 

Given the implication of CfSH, the true cost of a product to the consumer, must be 

measured beyond mere face value unit price. In the same way that locally sourced, organic 

food more accurately reflects the true price of food, we can suggest that products and 

concepts in unfired clay are priced appropriately and allow for adoption within the 

mainstream market. Admittedly, producers of sustainable building materials cannot 

currently enjoy the economies of scale achieved by large and leveraged corporates. 

Unit prices start at a moderate, but affordable premium to conventional, high carbon 

materials. But considering the wider context, and the related cost savings you are also 

buying, when choosing a building designed with unfired clay and clay plaster, for instance: 

• Replace ventilation systems/extractor fans with clay plaster reducing dependence 
on appliances and repairs of 

• Zero to landfill unfired clay products can be 100% bio-degradable 
• Saving on energy/heating bills through the evening out of temperature swings (see 

below) 
• Savings on resistance to building overheating through thermal mass effect 

In the case where unfired clay is used in the form of bricks this material forms a good body 

of thermal mass, which helps to even out temperature swings. However, even a 15mm 

plaster coat has significant thermal mass to store heat. 

(13: Morton, T et al, 2005) 

back to top 

According to this same research by Tom Morton et al, the physical mass of clay plaster is 

20.6 kg/m2, compared with that of gypsum plaster 8kg/m2, which is as much as 2.5 times 

of the latter. According to Borer and Harris (14: Borer, P. Harris, C. 1998) the denser 

building materials perform better in storing heat, with dense soil as the best performer in 

comparison with other building materials such as fired brick, concrete and stone (Borer and 

Harris, 1998). N.B. Clayworks Top Coat clay plaster has a density of 1900kg/m3 as 

opposed to the 1370kg/m3 of the clay plaster in these tests. 
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Specific comments we have come across: 

• Hygroscopic materials contribute to thermal comfort thereby permitting smaller 
heating systems. The walls will absorb and store heat and moisture, buffering 
against temperature and humidity fluctuations. Mechanical ventilation systems 
can be eliminated. 
(9: Busbridge, Ruth MsC Architecture) 

• A porous wall will absorb this moisture and release it when the room is aired 
during the day, giving a lower average RH. This will reduce the operating time of a 
dehumidifier, or make it unnecessary. 
(4: Padfield, Tim Ph.D. October 1998) 

• The clay plaster had such a strong ability to absorb peaks of air moisture after 
showers that it cleared the air without surface condensation. The effect of the 
extractor fan was of no statistical significance. (8: Morton, Tom jan 2006) 
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