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This book explains in straightforward terms the principles of straw-bale 
building for self-builders, architects and construction industry professionals. 

Straw-bale buildings are cost-effective, easy to build and are highly energy 
efficient, enabling you to design and build beautiful, environmentally 
friendly buildings. Written with non-experts in mind, this practical book 
takes you through everything you need to know in an easy, accessible way:

● The benefits of building with straw bales
● Design principles
● Building with straw bales
● Finishes: lime and clay plasters
● Planning and permission
● Building regulations

This revised and expanded third edition brings the book up to date and 
includes lots of stunning full-colour photographs throughout to illustrate 
the design and build process. 

Barbara Jones FRSA 
is a pioneer of straw 
bale building and 
an award-winning 
designer. She has 
been designing and 
building with straw 
and other natural 
materials for over 
20 years. 
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“ Barbara Jones is the UK’s most experienced straw bale builder. In this clear and practical book, 
she shares her years of practical wisdom and offers ‘would be builders’, architects and planners 
a detailed understanding of how and why to build with straw bales.”  
Ben Law, Woodsman, author and eco-builder

“ Practical advice and guidance throughout the book, on each key aspect of straw bale 
construction, makes this the perfect accompaniment to inspiring and then achieving success 
in your own build project”  Helen Gribbon, building engineer and architect
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Planning permission 
in the UK

ONLINE ONLY

Planning policy is a political subject that is determined broadly at national 
level, and in specifics at local level. Even within one country, there may be 
differences in policy locally that reflect local circumstances. The fact that a 
house is built with straw walls is actually of very little concern to the planners 
but, as with most building projects, you will need to go through the requisite 
planning processes. It is important to know what the planning policy is for your 
area, and to understand why the planning authority has made these decisions.

Photograph © Rae Parkinson.
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The planning department, guided by local 
elected councillors, will have worked out a 
comprehensive plan for the area that 

specifies where new housing can be built, which 
areas are to be kept as green belt, which is 
agricultural land, etc. Within each area, different 
types of building will be allowed or not allowed, 
according to guidelines that have been set by 
political considerations. It is important to know 
what the planning policy is for your area, and to 
understand why the planning authority has made 
these decisions. For instance, if you wish to build a 
three-bedroomed house in a local farmer’s field in 
England, you are unlikely to get permission to do 
so, because the field is probably designated as 
agricultural land and therefore no domestic 
buildings will be allowed. However, if you wish to 
build on a site next to other houses, you probably 
would get permission. This chapter deals with 
planning permission in the UK. 

In countries that are less populated, or have more 
of a tradition of self-build than the UK, it is 
usually easier to get permission to build. In 
France, for instance, as long as you keep your 
house relatively small, you will be able to build 
just by negotiating with the local Mayor.

Most planning decisions are subjective and 
political, and your planning officer can be of 
invaluable help in informing you of basic policy, 
and of particular circumstances in which there 
may be room for negotiation. It is sensible to 
recognise your planning officer as someone who 
has useful knowledge that can be shared with you 
to enhance your project. Any application for 
planning permission has more chance of success 
if the planning officer supports it. Changes to 
planning law in 2013 mean that it is almost 
impossible to get advice and feedback from your 
local planners unless you pay a fee for pre-appli-
cation advice, which is in the region of £300 for a 
dwelling. At the moment the quality of this advice 
is extremely variable. Some is very helpful, others 
simply list the relevant sections in local policy 
that refer to your proposal – something you’d be 

looking up yourself anyway. And there are no 
guarantees that the planners will follow their 
own advice when it comes to assessing your 
actual application. 

It can be very helpful to talk to local elected 
councillors.  Many of them sit on planning 
committees and have no prior knowledge of your 
project, so inviting them to your site, explaining 
what you want to do and why, and enlisting their 
support can really help your application. But, 
because this is a subjective decision, they can also 
just say no because they don’t like the look of 
what you want to do in their area, or they may 
think it will attract ‘the wrong sort of people’ – 
although they will find other reasons to object 
that sound more reasonable. 

The local authority (LA) makes its decision, based 
on its policies and any objections raised. If the 
decision is unfavourable it can be appealed 
against through a government process. Many 
sustainable houses that were not given permis-
sion won the right to build on appeal; the officers 

Different types of  
planning permission
You may have bought your land with 
planning permission already granted, and 
this would be either: 

i) Outline (called Permission in Principle in 
Scotland) – it has been agreed in principle 
that a dwelling can be built on the site, but 
the size and exact location has not yet been 
determined. You will need to submit a 
planning application and have it approved 
before you can build.

Or:

ii) Full – detailed plans have been agreed for 
the size, style and location of a house, and 
whatever is built must conform to this. If 
you want to make alterations you will 
probably need to re-apply for planning 
permission to do so.
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who hold the appeal may be less subjective in 
their decision making, and follow national policy 
more closely.

Areas of concern for 
planners

What does it look like?
All local authorities will be concerned primarily 
with this question. In general, your building must 
fit in with local surroundings: it usually has to 
look similar to others in the locality and not be an 
eyesore. Of course, what we each define as an 
eyesore can vary dramatically! Some think 
concrete bungalows are beautifully modern, and 
others hate them. In areas of the Pennines, for 
instance, all houses must be built of local stone. 
However, some developers have argued success-
fully that it is acceptable to build out of concrete 
that looks like stone. And there’s at least one 
straw bale building in that area that has planning 
permission on the condition that the outside 
render is stone coloured. This illustrates really 
well the possibilities for negotiation that exist 
within any planning policy. If your LA is truly 
concerned with sustainability and environmental 
issues, there are plenty of grounds within local 
and national policy for them to grant your 
application even if it does look different to others, 
because of its high thermal efficiency and low 
embodied energy materials.

What will it be used for?
The purpose for the building is important. Are you 
going to live in it; open it as a shop; store 
machinery in it; hold band practices? Does it 

require access for vehicles and a means of 
dealing with sewage and waste water? Is there a 
risk of flooding, or vandalism? What you do in the 
building has implications for wider services and 
the impact you’ll make on the social and physical 
environment. Just because you want to live on a 
greenfield site and make little impact on the 
environment doesn’t mean the planners will let 
you. They may be concerned, not about you, but 
about the owners who come after you when you 
sell. And just because you think you can deal with 

The planning authorities were concerned about the 
appearance of the building. They wanted it to look 
like a barn (even though there were no barns on 
the farm), hence the 2-storey long roof which hangs 
down to the ground floor. We risked going against 
their advice to have dormer windows and were 
given permission for roof lights instead.  
Photograph © The Wisharts.

“The purpose of planning is to help achieve sustainable development…
(it) is about change for the better, and not only in our built 
environment”  Rt Hon Greg Clark MP
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your own sewage and waste water doesn’t mean 
that the planners will agree. Besides, some areas 
will be designated for housing and others for 
remaining unspoilt. It will be difficult in any area 
(though not impossible) to cross these bounda-
ries.

What do the neighbours 
think? 
This isn’t necessarily as big an issue as it may 
seem. Planners do have to take into account 
different viewpoints, and in some areas anything 
new or different will cause a stir, but there must 
be legitimate reasons for any objections. Planners 
may choose not to contend with a powerful local 
lobby that has no real grounds for objection, or 
they may think it’s politic not to ignore them. 
However, negative reactions from the neighbours 
may simply be seen as emotional responses to 
change, and positive reactions may help you 
argue your case for innovative design.

Environmental and sustaina-
bility issues
European laws say that countries must plan for 
sustainable development, meaning meeting the 
needs of the present without compromising the 
ability of future generations to meet their own 
needs. In practice, the UK government sees 
sustainable development as having 3 roles:

1. Economic – contributing to building a strong, 
responsive and competitive economy, by 
ensuring that sufficient land of the right type 
is available in the right places and at the 
right time to support growth and innovation 
by identifying and coordinating development 
requirements, including the provision of 
infrastructure;

2. Social– supporting strong, vibrant and 
healthy communities, by providing the supply 
of housing required to meet the needs of 
present and future generations; and by 

creating a high quality built environment, 
with accessible local services that reflect the 
community’s needs and support its health; 
social and cultural well-being.

3. Environmental – contributing to protecting 
and enhancing our natural, built and historic 
environment; and, as part of this, helping to 
improve biodiversity, use natural resources 
prudently, minimise waste and pollution, and 
mitigate and adapt to climate change 
including moving to a low carbon economy.

The emphasis these directives are given can vary 
tremendously from one local authority to the 
next, but in general there is now greater aware-
ness of the need to build using materials and 
practices that are less harmful to the planet. If 
your house fulfils some of these directives, the 
planners may react more favourably to it, even if 
it differs in some significant way from other 
planning guidelines. For instance, a plastered 
straw bale house may be allowed in an area 
where most houses are brick because, although it 
looks different, it provides three times more 
insulation – thus reducing dependence on fossil 
fuels, etc – than equivalent houses in the locality.

What drawings and 
documents are 
needed?
There are a number of drawings that you must 
submit with your application, whether it’s online 
or by post. You can find out from the planning 
portal, see below, but they include:

• site location plan
• site layout plan 
• floor plan (for each floor)
• elevations
• roof plan
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Sometimes you will also need to provide:
• drainage layout, 
• cross sectional drawings

Examples of these can be found by looking at 
other peoples’ planning applications on your LA 
website. 

Design and Access Statement 
If you are building something new, you also have 
to write a Design and Access Statement. This 
describes the house or community building to be 
built, shows how it conforms to policy, how the 
design deals with access for the disabled, why it 
is sustainable, and contains all your arguments 
about why you think it should be built.

Surveys
You may have to carry out surveys too, e.g. tree 
survey, bat survey, transport survey, flood risk 
assessment depending on particular concerns at 
your site. 

Transport Statements and 
Assessments
If you are making a new access onto a public  
road, or altering an existing one, or significantly 
changing the amount of traffic on a public road, 
you will have to submit a Transport Statement, 
(TS) for development that has relatively small 
transport implications, or a Transport Assessment 
(TA) for a development that has significant 
transport implications.  The TS shows that you 
have thought about the implications of what you 
are proposing but there is little that needs to be 
done, whilst the TA would show what proposals 
you would actually be putting into place to deal 
with any change or increase in transport. 

There may also be a need to include a specific 
assessment of environmental impacts of the 
development proposals which could arise out of 
an incremental rise in transport-related noise, air 

quality or other pollutions. See 
www.highways.gov.uk/our-road-network/
planning/ for more information.

You will need to show that you have allowed for 
enough car parking spaces and bike racks, or that 
a new access to the highway is safe and visible – 
or even that you have provided a bus stop if what 
you are proposing warrants it!

Once you have submitted your application, the LA 
may ask for further surveys or more information 
before they can make a decision.

Planning considera-
tions for straw-bale 
buildings
Whilst planners may not be at all interested in 
what your house is made of, you do need to think 
about what makes your straw-bale house dif-
ferent from a conventional one. A common 
mistake of architects new to designing with straw 
is that they assume that they can just design 
anything that they’re used to, make the walls 
wider, and call it a straw-bale house. If you’ve got 
one of these designs several things might 
happen:

• you can’t build it at all with straw;
• you have to pay more for the Building 

Regulation part of the work, because some of 
the design has to be done here since it 
wasn’t done at design and planning stage;

• the straw-bale build part of it takes a long 
time and is fiddly instead of being simple and 
straightforward.

Straw buildings require different design consider-
ations than those for buildings made from other 
materials, which affects what it looks like.  Also 
you need to be sure that your design can actually 
be built in straw.  This means you need to begin 
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thinking about construction during the design 
process, which requires a bit more work than if 
the planning drawings were for a standard 
building. For instance, we were asked to do the 
Building Regulation work and then the build for a 
café for one of the London Boroughs after they 
had already got planning permission for a 
‘straw-bale’ design. We noticed straight away that 
there was no plinth shown below the straw, and 
that there were no opening windows in the roof 
or at the top of the building. The plinth or some 
sort of up-stand is essential for all straw houses 
and can be seen on the design. Straw-bale 
buildings are very well insulated, so especially for 
a café, it would need opening windows high up to 
let the excess heat out. We went back to the 
planners and asked for an amendment to allow 
us to change these details, but they refused… This 
meant that in order to go ahead, we had to 
re-design the building so it looked the same but 
worked as a straw-bale building. In this case we 
were fortunate in having a good chalk soil below 
that drains well, so we could put our plinth below 
ground (not advised!) in a dug out with a fall off 
to the rear. But we couldn’t do anything about the 
lack of windows, so the heat has to be regulated 
with an air-conditioning unit instead of naturally. 
So much for reducing the need for energy!

Conservation areas, listed 
buildings etc.
Special rules apply to changes/new build in these 
areas and you will need to liaise closely with your 
LA if this applies to you.

Community Infrastructure 
Levy
In England and Wales, if your proposal is for more 
than 100m2 of internal floor space, or is to create 
a new dwelling even if less than 100m2, your LA 
can charge a levy which may be used for trans-
port schemes, flood defences, schools, hospitals 
and other health and social care facilities, parks, 

green spaces and leisure centres. This is likely to 
be in the region of £100 - £150/m2 and will add 
at least £10,000 to the cost of your ‘affordable’ 
house. However, Eric Pickles, MP announced in 
2014 that self-builders would be exempt from 
this levy.

Permitted development rights 
There are some instances when planning permis-
sion will not be required, or will be given auto-
matically once the planning department has been 
notified. These are called permitted development 
rights. This may be because what you plan to 
build is small enough not to require permission, 
or because it is within your ‘curtilage’ (garden 
area), or because you are building an extension 
– as long as you or previous owners haven’t done 
so before, you are allowed to build up to a certain 
percentage of the size of your existing house. 
Listed buildings or those in designated areas may 
have more restrictive planning policy applied to 
them. Farms are also less restricted by planning 
law if the changes they are making are to do with 
work necessary for the business. In 2014 changes 
were introduced to allow farmers to change up to 
3 derelict buildings into homes. Temporary 
planning permission can also be given in some 
cases, which may help those who need to prove 
they have to be on site to run a successful 
agricultural business.

Temporary  
Buildings
Straw-bale buildings can in some circumstances 
be classed as temporary buildings. Such a 
building would still be durable, last upwards of 
200 years, be as thermally efficient as a perma-
nent building, and make you just as happy. In 
order to be temporary, it must be possible to 
dismantle it easily and quickly, and there must be 
evidence for this. Clearly, if you build a load 
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bearing house on car tyre foundations, it can all 
be taken apart easily, as the floor plate simply sits 
on top of the tyre pillars. A statement from a 
recognised straw-bale designer or builder about 
the construction method and how it can be 
de-constructed should provide this. This does not 
mean it is any less safe than any other type of 
building – only that you can undo it.
You might want permission for a temporary 
building so that you can live in it while you build 
your house – though I’d always be asking if you 
are sure you need the extra space. The Ecological 
Land Coop successfully won permission in 2013 
for temporary dwellings on small-holdings in 
Devon, so that the tenants have 5 years in which 
to prove they can make a viable low impact living 
off the land.

How to avoid the need for 
building regulations
Building regulations are important for health  
and safety reasons, and for thermal efficiency 
standards. However, if you build within the terms 
of the Caravans Act then your house will not need 
building regulations approval. This means that its 
external dimensions must not exceed 20m x 6.8m 
and its internal height must not exceed 3.05m. It 
must also be possible to transport it. So any 
house with strip foundations will not meet this 
criteria, but a house built on car tyres will, as the 
gaps between the pillars allow steel beams to be 
placed underneath the floor to lift it. Any such 
house will need to meet Part L of the building 
regulations for thermal efficiency – so with a 
straw-bale house there’s no problem there then!

The holiday cabin, 
which features in Carol 
Atkinson’s MSc thesis 
(see chapter 3 of the 
main book), was 
classed as a temporary 
building for planning 
permission because it 
could be easily taken 
apart and moved (seen 
here, the frame is being 
moved on wheels).  
Photograph (c) ??
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Further Information about Applications and Appeals against a 
planning decision (UK and Ireland)
In England and Wales the access point for planning information is www.planningportal.gov.uk 
If you are unhappy with the decision, or lack of decision, your LA has made you can make an 
appeal, for a householder application, within 12 weeks of the decision, and it can be done online 
in England here: www.planningportal.gov.uk/planning/appeals/online/makeanappeal
Other types of building may have longer in which to make an appeal.

In Wales see: www.planningportal.gov.uk/planning/countryside/accesswales 

The Scottish Government has slightly different planning policies and emphasis than those for 
England and Wales, and you can find out about them here:
www.scotland.gov.uk/Topics/built-environment/planning If you need to appeal against a decision, 
it will be dealt with by the Directorate for Planning and Environmental appeals, which you will 
find here: www.dpea.scotland.gov.uk

Planning policy is also different in Northern Ireland, see: www.planningni.gov.uk  and for 
planning appeals, see: Planning Appeals Commission Northern Ireland: www.pacni.gov.uk

In Ireland/Eire you can find out about planning policy here:
www.environ.ie/en/DevelopmentHousing/PlanningDevelopment/Planning If you wish to appeal 
against a planning decision, the independent body that deals with planning appeals is An Bord 
Pleanala and you can find them here: www.pleanala.ie
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Building regulations 
in the UK

ONLINE ONLY

Most countries in the world have regulations about constructing buildings. 
They are used to make sure that buildings do not pose a threat to anyone or 
anything in terms of health and safety either whilst being built, or in use, so 
regulations are very useful when thinking about good practice. They also 
include requirements to ensure energy conservation, and to provide for the 
welfare and convenience of all people.

Photograph © Rae Parkinson.
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Regulations (also called Codes or Standards) 
around the world fall into two broad categories: 
proscriptive and guidelines. Where Regulations 
are proscriptive, then buildings must conform to 
proscribed norms, Standards or Codes. Where they 
are guidelines, then if you can show an alterna-
tive to the Regulation that works just as well, you 
can be allowed to do that instead. Regulations 
are set by governments, sometimes by local areas, 
and in the past were often as a result of 
catastrophe such as fire. Deaths in buildings led 
to regulations about using materials that could 
withstand fire, and ensuring there were means of 
escape. Other times they came about as new 
products started to be used – this is why the 
regulations contain lots of information about how 
to use cement, and not much about how to use 
lime, as the knowledge of lime was widespread 
(in earlier times). Nowadays they come into use 
due to Directives from the European parliament, 
and/or after lobbying or application by an interest 
group. So a product manufacturer will be able to 
pay for research to prove how well their product 
performs. They will also be able to lobby govern-
ment and may persuade them of how important it 
is that people use this new product over other 
ones. 

How Regulations 
can work against 
good building prac-
tice and new ideas
Proscriptive Regulations can lead to bad practice 
in some instances, or can prevent experimenta-
tion and new ideas from flourishing. When I first 
learnt straw-bale building in America I came 
across local Codes that said you must wrap the 
first course of bales in plastic to protect it from 
splash back. Most people were dealing with this 
by wrapping the bales until after the Code official 
had been then taking the plastic off just before 

plastering. (This Code has since been changed). In 
Germany and many other European countries, 
they are not officially allowed to build load 
bearing straw-bale buildings, because there is 
nothing written about them in the regulations. 

It is extremely costly to take a new technique 
through the procedures required, and so grass-
roots ideas like this, which don’t profit a company, 
are penalised. Practitioners have got around this 
in some ways by using existing regulations for 
timber frame buildings and using the straw as an 
infill material, with horizontal boards every 4th 
course. Or they have been able to build ‘experi-
mental’ buildings.

So you can see that if we get it wrong, and a 
method becomes enshrined in the regulations 
that actually doesn’t work or has a detrimental 
effect on the building in the long term, we still 
legally have to do it. All an official has to go on is 
what the regulation says, even though common 
sense would tell us otherwise. In this way, 
regulations can be restrictive, especially for a new 
building technique with no financial backing. And 
if a product becomes part of the regulations and 
is subsequently found not to work as claimed, 
there is tremendous pressure not to make this 
public because of the enormous investment the 
company has made to prove its product. 

The advantage of 
guidelines
In the UK and some other European countries our 
regulations are guidelines and not proscriptive. 
This means that if you have a really good idea for 
building, such as load bearing straw-bale walls, 
which is not described in the regulations, you can 
still do it! It depends on having a strong and 
sensible argument, backed up with evidence or 
precedents (showing that it has been done before 
successfully), and a sensible Building Inspector 
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who can not only understand how the method 
works, but is also brave enough to step outside 
their comfort zone. This is how I managed to get 
full legal approval for load bearing buildings, and 
several new designs for foundations too, basically 
just by doing it and explaining how it works to 
great inspectors, engineers and clients.

Can a straw-bale 
house get Building 
Regulation 
approval?
Yes! All straw-bale buildings can meet current 
Building Regulation requirements in relation to 
the straw bale element in all countries. This 

means that they fulfil standards for structural 
stability (load bearing may not be accepted in 
some countries), thermal efficiency and airtight-
ness. The regulations cover many areas of the 
building that have nothing to do with the straw, 
and you will need to make sure that all these are 
up to standard as well. This includes adequate 
means of escape in a fire, adequate ventilation, 
full disabled access, safe electricity and plumbing, 
structurally sound roof, enough insulation etc. 

Responsibility
It is the responsibility of the designer or architect 
to make sure that the building meets regulations 
at the drawing stage. During building, it is the 
responsibility of the self-builder, or the project 
manager. Sometimes this is the same person, 
sometimes there is a main contractor who acts as 
the project manager, or an architect does this. Or 
the project manager may be an independent 
person. It’s important to be clear who is taking on 
this role. Then there will be a Building Inspector 
or Code official who is appointed either by the 
local authority or by a private company to first 
check your drawings to make sure they comply, 
then to visit site at specific stages during the 
build to make sure all is following the drawings 
and is to a high enough standard.

Where to find the 
Regulations/Codes
There have been some very sensible lobbyists for 
straw-bale building in America, beginning with 
David Eisenberg of the Development Centre for 
Appropriate Technology (DCAT), and continued by 
Martin Hammer, a Californian architect, who have 
managed to write a Code that works for straw-
bale buildings. This has come about by extensive 
fundraising to pay for tests that prove how straw 
behaves; in fire, under loading, with different 

It’s good to talk! It’s always worth talking to the 
building control inspector, structural engineer, client 
or contractor and explaining methods that might be 
new to them. Many are willing to listen to a sensible 
argument and try new things when they can. 
Photograph © Rae Parkinson. 
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plasters etc. You can find this here: 
www.ecobuildnetwork.org/projects/
straw-bale-code-supporting-documents 

UK Building Regulations are contained in a 
number of documents, called Approved Docu-
ments and can be downloaded from 
www.planningportal.gov.uk/buildingregulations/
approveddocuments/downloads 

Scotland and Wales use the UK regulations and 
have some national differences from the main UK 
ones. You can find out about Scottish Building 
Standards in the Technical handbooks that can be 
downloaded here: 
www.scotland.gov.uk/Topics/Built-Environment/
Building/Building-standards  
and Welsh regulations here:
wales.gov.uk/topics/planning/buildingregs/ 

Irish Building Regulations are contained in a 
number of Technical Documents and can be 
found here www.environ.ie/en/TGD/#Current 
Technical Guidance Documents and Supporting 
Documentation     

UK Building Regulations
In the UK, the planning department and the 
Building Regulations department are separate 
and require different information. With changes 
to requirements for conservation of fuel and 
energy, and more stringent demands for insula-
tion and airtightness, the amount of information 
needed for Building Regulations has increased 
dramatically in the last 5 years. Ultimate respon-
sibility for ensuring compliance lies with an 
Approved Inspector, who may work for the local 
authority or for an independent Approved 
Inspector company. These inspectors will insist on 
visually making sure that certain aspects of the 
construction are built as agreed: for instance, they 
will want to see that any low-impact foundation 
designs that have no cement or plastic in them 
are built according to plan, or that specified 
damp-proof courses are actually in place before 

concrete is poured, and so on. You are required to 
pay a fee for this service, and it can be very 
helpful to have the inspector on site if you want 
to ask any questions. We often work with the 
same private companies because they have a lot 
of experience of our designs, and of working with 
natural and sustainable materials, which means 
we don’t have to keep disseminating information 
to them. It can delay a job by up to 3 months if 
we have to work with a LA that is unfamiliar with 
our methods, as through their many questions we 
have to educate them (at our expense…) 

UK Building Regulation Approved Documents are 
labelled from A to P, plus Document 7 which 
covers workmanship. They clearly state:

“Approved Documents are intended to provide 
guidance for some of the more common building 
situations. However there may well be alternative 
ways of achieving compliance with the require-
ments. Thus there is no obligation to adopt any 
particular solution contained in an Approved 
Document if you prefer to meet the relevant 
requirement in some other way.”

‘Document A’, for instance, refers to the structure 
of a building and will advise you on the minimum 
thickness your walls should be and the thickness 
of concrete you should have in your foundations. 
This example highlights a major issue around 
sustainable and straw bale building and the 
Building Regulations: the Regulations are written 
to cover the most common types of building 
materials, that is, concrete, brick and timber. If you 
are choosing to use other types of materials, or to 
use the same ones in different ways, then you will 
have to discuss this with your Approved Inspector, 
because there will be no written guidelines. The 
documents do not mention straw walls 450mm 
thick, or lime mortar and stone foundations, for 
instance, or limecrete and foamglass floor slabs 
– but this does not mean you cannot use them. 
On the whole, we would expect the builder/
architect and Approved Inspector to be sensible, 
well-informed people who are up to date with 
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current developments in building practice. These 
people have lots of useful knowledge that can be 
helpful to you in designing your building, and can 
access their colleagues or other advisors if they 
need to inform themselves further about any 
subject. There is plenty of documented evidence 
on the internet and in publications that supports 
many examples of good practice for straw-bale 
building.

Energy efficiency is dealt with in Part L of current 
Building Regulations. This covers many aspects of 
the building, including design to reduce heat loss, 
provide airtightness and conserve fuel and 
energy. The usual way we do this is by designing 
for maximum solar gain, by orienting the building 
towards the south to utilise the natural energy of 
the sun to provide heat that can be stored in 
some materials (thermal mass) and prevented 
from leaving the building by insulation and good 
design details. Additional heat can be provided by 
an energy-efficient heating system such as a 
wood burning stove.
 
The Regulations cover all aspects of building, but 
for our purposes, although the whole building is 
built predominantly of sustainable, natural 
materials, the only areas that are substantially 
different from other building techniques are the 
walls and foundation design. So the areas of 
concern for Building Regulations are:
• thermal efficiency (insulation)
• acoustic efficiency (sound insulation)
• fire resistance
• structural performance
• durability (including degradation due to 

moisture)
• airtightness
• energy ratings.

Thermal efficiency
In brick or block walls, thermal insulation often 
takes the form of expanded polystyrene or foam 
(high in embodied energy, and using pollution-in-
tensive production methods) stuck to the back of 

the blocks inside the cavity of the wall. Other 
types of eco-construction may use timber and 
sheep’s wool, hemp or recycled paper as insula-
tion. With straw bale walls, the insulation (straw) 
can also be the building block – and the surface 
for plaster – so reducing the need for extra 
materials. The amount of insulation of a material 
is measured by its U-value.

The U-value (or thermal transmittance co-effi-
cient) is a measure of how much heat will pass 
through one square metre of a structure when 
the temperature on either side of the structure 
differs by 1 degree Celsius.

It is measured in units of Watts per square metre 
per degree of temperature difference (usually 
measured in Kelvin): W/m2K. Put simply, the 
U-value is a measure of how much heat a 
material allows to pass through it.

The lower the U-value, the greater the insulation 
of the material. Part L of the Regulations (2010) 
states that the following elements of a new 
extension or new build must have a U-value no 
greater than those shown below.

Straw-bale walls have a U-value of between 0.13 
and 0.20, depending on the quality of the bales 
used and the degree of skill used in installing 

Element U-value  
(W/m2K)

Walls 0.30

Floors 0.25

Window/door 1.50

Party wall 0.20

Windows, roof windows, glazed 
rooflights, curtain walling, pedestrian 
doors

2.00

Roof 0.20
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Material U-value (W/m2K)

100mm (4") brickwork, 75mm (3") mineral fibre, 100mm (4") light concrete block, 
13mm (½") lightweight plaster

0.33

100mm (4") heavyweight concrete block, 75mm (3") mineral fibre, 100mm (4") 
heavyweight concrete block, 13mm (½") lightweight plaster

0.40 

100mm (4") lightweight concrete block, 75mm (3")  mineral fibre, 100mm (4")  
lightweight concrete block, 13mm (½") lightweight plaster

0.29 

Source: Chartered Institute of Building Service Engineers (CIBSE) (2002) Guide A: Environmental Design, Chapter 3, ‘Thermal 
properties of building structures’.

them. This doesn’t include the render or plaster 
on either side, which can lower the U-value to 
0.11

The high insulation value of straw is achieved 
because of the width of the bales. Compare the 
U-values of other common wall building mate-
rials below.

There is no doubt that straw bale walls exceed 
the requirements of Building Regulations for 
thermal insulation. Further information on the 
thermal tests conducted so far on straw bales is 
available on www.ecobuildnetwork.org/projects/
straw-bale-code-supporting-documents  

Sound insulation
In The Netherlands research has been done  
into the sound insulation provided by straw  
bales (see The Last Straw no. 53), and we have 
overwhelming experiential evidence that straw 
walls offer far more sound insulation than do 
walls built with conventional techniques. People 
who live in, use or visit straw bale buildings 
remark on the quality of atmosphere found inside 
them. They are cosy, calm and quiet. They offer a 
feeling of peace. There are at least two sound 
studios in the USA built of straw because of its 
acoustic properties, one in Wales 
(www.pindropclub.co.uk/strawdio/index.htm), 
and several more meditation centres. Straw bale 
walls are increasingly being used in airports and 

motorway systems as sound barriers to reduce 
traffic noise. Plastered straw-bale walls have 
achieved Building Regulations approval as 
thermal and acoustic walls in semi-detached 
houses, with a special less dense wall built in 
front.

Fire resistance
There is no question that straw bale walls fulfil 
all the requirements for fire safety as contained in 
the Documents. In 2004 Amazon Nails conducted 
fire-resistance tests with the Building Research 
Establishment (BRE), which showed that 
lime-plastered straw bale walls will withstand 
fire for a minimum of 2 hours 40 minutes. 
Compare this with a conventional plasterboard 
and scrim finish on a timber stud wall, which 
withstands fire for 30 minutes.

The same tests also showed that it took an hour 
before there was any temperature difference at 
all on the side of the wall away from the fire, 
which is an indication of its insulation value. The 
fire side of the wall was fired with the same 
furnace that all building materials are tested with 
– subjecting the wall to naked flames and 
temperatures of over 1,000ºC. Unfortunately there 
was not enough money available to extend these 
tests up to British Standard (the only difference 
being that the wall system would have to be 
larger, at 3m2, rather than the 1.5m2 walls tested), 
but the results are the same as have been 

Element U-value  
(W/m2K)

Walls 0.30

Floors 0.25

Window/door 1.50

Party wall 0.20

Windows, roof windows, glazed 
rooflights, curtain walling, pedestrian 
doors

2.00

Roof 0.20
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demonstrated in many other countries:   
fasba.de/content/view/206/325/ 

It is a popular misconception that straw bale 
buildings are a fire risk. This misconception seems 
to come partly from the confusion of straw with 
hay, and the collective memory of (relatively rare) 
spontaneous combustion in hay barns (from large 
haystacks baled too wet and green). Straw is a 
very different material from hay, and there are no 
known cases of spontaneous combustion with 
straw, even when stored in poor conditions.

There is a risk of fire with straw, however, during 
the storage and construction process. It is loose 
straw that is the risk, since it combusts readily. If 
you were to cut the strings on a bale and make a 
loose pile of the straw, it would burn very easily 
as it contains lots of air. Therefore it is essential 
to clear loose straw from the site daily, store 
straw bales safely, have a no-smoking policy on 
site, and protect the site from vandalism. If a wall 

is to be unplastered for a while, be sure to trim it, 
getting rid of the ‘fluffy bits’ that would encourage 
the spread of flames. 

Once the straw is built up into a single bale wall 
it tends to behave as though it were solid timber, 
particularly when it is load-bearing and therefore 
under compression, but also when used as infill. 
In a fire, it chars on the outside and then the 
charring itself protects the straw from further 
burning. It’s like trying to burn a telephone 
directory – if you tear loose pages from it, they 
will burn easily, but if you try to set fire to the 
whole book, it’s very difficult. When the wall is 
plastered both sides, the risk of fire is reduced 
even further, as the plaster itself provides fire 
protection.

For the purposes of Building Regulations, a wall 
built of any material that is covered with half an 
inch of plaster has a half-hour fire protection 
rating, which is the requirement for domestic 
buildings. All the fire-testing research done on 
straw bale walls concludes that this type of 
wall-building system is not a fire risk.

Research in the USA and Canada reached the 
following conclusions:
“The straw bales/mortar structure wall has 
proven to be exceptionally resistant to fire. The 
straw bales hold enough air to provide good 
insulation value but because they are compacted 
firmly they don’t hold enough air to permit 
combustion.” Report to the Canada Mortgage and 
Housing Corporation. Bob Platts, 1997

“ASTM tests for fire-resistance have been com-
pleted. The results of these tests have proven that 
a straw bale infill wall assembly is a far greater 
fire resistive assembly than a wood frame wall 
assembly using the same finishes.”
Report to the Construction Industries Division by 
Manuel A. Fernandez, State Architect and head of 
Permitting and Plan Approval, CID, State of New 
Mexico, USA.

A straw-bale wall built for fire testing at the Building 
Research Establishment (BRE) in 2004.  
Photograph © Barbara Jones.
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Structural performance
The requirements laid down in ‘Document A: 
Structure’ are for brick, concrete or timber walls. 
You will find no guidance here for building straw 
bale walls. This does not mean it cannot be done! 
Research in the USA has shown that structural 
load-bearing straw bale walls can withstand 
loads of more than 10,000 lbs/sq ft, equivalent to 
48,826 kg/m2. (Ghailene Bou-Ali, 1993, Results of 
a Structural Straw Bale Testing Program)

There is no doubt that load-bearing straw walls 
can withstand greater loads than will be imposed 
on them by floors, roofs and possible snow 
loading. It is the design of associated timber work, 
the even spread of loads around the walls, and 
the quality of building that is crucial here, not 
whether the straw can do it. With infill walls, in 
framework structures, the straw does not take 
weight anyway and there are conventional 
calculations available for the structural strength 
of other types of framing.

Durability
This is the area of most concern when designing 
straw bale houses in order to comply with 
Building Regulations. Will the straw bale walls 
retain their structural integrity over time, or will 
they suffer material degradation caused by 
moisture, from either condensation, rain or 
ground water? While this is a consideration for all 
house builders, in fact all that Building Regula-
tions require is that the walls pose no threat to 
health and safety. There has been little research 
to date on the durability of straw bale houses in 
the weather conditions we experience in the UK. 
What research has been done in the USA and 
Canada shows that there should be no need to be 
concerned that straw bale walls will not with-
stand the test of time and the rigours of our 
climate. The key to durability lies in good design, 
good-quality work and maintenance. Past experi-
ence is an allowable and viable method of 
establishing the fitness of a material, as it says in 

the Documents, provided:
“The material can be shown by experience, such 
as in a building in use, to be capable of per-
forming the function for which it is intended.”
UK Approved Document

There is also a specific reference to the use of 
short-lived materials in the UK Documents:
“A short-lived material which is readily accessible 
for inspection, maintenance and replacement may 
meet the requirements of the Regulations 
provided that the consequences of failure are not 
likely to be serious to the health or safety of 
persons in and around the building.”

Not that straw is a short-lived material, but this 
clause should reassure anyone who is still not 
fully convinced of the capabilities of straw. In any 
case, a building that is designed well and built 
well should not experience any long-term effects 
of degradation due to moisture. There are plenty 
of examples in the USA of straw bale houses 
enduring for over 50 years with no signs of 
deterioration. The oldest known ones still 
inhabited today were built in 1903 in Nebraska, 
and the oldest in Europe is near Paris, built in 
1921. We have only 20 years’ experience of 
building in the UK, and we do not yet have 
empirical evidence that straw bale buildings will 
survive for long time periods in our climate. We 
do, however, know that straw it is easily repaired, 
and that it degrades slowly and therefore poses 
no risk to safety.

Airtightness
The airtightness test is used to determine a build-
ing’s air leakage, and basically determines 
whether your building has been designed well, 
and then built well. Obviously, heat will escape 
from anywhere that air does. For the test you 
have to close all the windows and doors and use 
a machine that sucks air out of the building. The 
rate at which air moves, and is therefore being 
sucked into the building through unintended 
gaps, is then measured. Most problems in 
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standard designs occur at the junction between 
the roof and walls, around windows and doors, 
and around electrical boxes. Buildings larger than 
15m3 need to be tested and their air leakage 
proven to be no worse than 10m3/hr/m2 at 50Pa. 
The houses we designed, and built with a local 
firm, for North Kesteven District Council in 2009 
achieved an airtightness of 2.62 m3/hr/m2. This 
was without trying to be airtight other than to 
follow our own designs and build with quality. We 
built to Passivhaus standards in 2013, which 
means an airtightness of 0.6 m3/hr/m2  and in this 
case taped joints were used. However, given that 
we need at least 4 air changes/hour for human 
health, I am not convinced that Passivhaus 
standards are the way to go, because they mean 
we must also be dependant on mechanical 
ventilation and heat recovery.

Most problems with airtightness occur because of 
poor-quality work and lack of understanding of 
the reasons for following designs accurately, 
coupled with using outdated designs that can’t 
really be improved, such as the cavity wall system. 
It’s common for electricians installing electrical 
back boxes to break through the internal concrete 
block skin into the cavity of the exterior wall, thus 
exposing the building to air leakage via the 
cavity. Monolithic wall systems such as straw bale 
ones can never suffer from this defect and are 

therefore inherently better, reducing the potential 
for poor-quality work. Not only that, but straw 
bale builders are usually very conscientious 
people who have chosen this type of construction 
for very sensible reasons, and when we run 
courses to help them build, we use a process that 
involves each person in a thoughtful and respon-
sible way. Building with this sort of awareness 
can create much better-quality buildings. We pay 
attention to the process of building as well as the 
function, and it produces amazing results!

Log book and energy ratings
New buildings often have a log book, although it 
is not a legal part of the Regulations. This details 
lots of information about the building, including 
the type of construction. It also shows the 
calculations based on type of insulation, floor-to-
window area ratios, U-values of different compo-
nents, etc., which combine to produce a figure 
showing how energy-efficient the building is – 
the SAP (Standard Assessment Procedure) rating 
(or similar). The log book for a straw bale building 
would also include details of how to maintain the 
walls and plaster/render, what to do in case of 
accident, e.g. water penetrating the bales due to 
storm damage on the roof, etc., how to fix things 
to the walls, and how to make extensions/
alterations.
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And finally . . .
Lastly, a word of caution about Building Codes, 
Building Regulations and building practice in 
general.

You need to be careful about what you read in 
books and on the internet about straw bale 
building and how it must be done.  USA Building 
Codes and methods of building, are not neces-
sarily appropriate for European countries, and vice 
versa. There is an increasing body of knowledge 
available about practice in Europe, but I would 
not necessarily agree with all of it, because I am a 
passionate advocate of using only natural 

materials. Plus I like to keep everything as simple 
as possible.  I encourage you to inform yourself as 
fully as possible of the principles of good straw 
bale design, and then make up your own mind. 
   
When faced with a choice about whether or not 
to try a new or different construction technique, 
always ask yourself first: Does it work? But don’t 
stop there. Ask the most important question next: 
Is it necessary, or does it just over-complicate the 
building? And finally, ask yourself: Do I have the 
knowledge, skills and support required to carry 
out my dreams? The best straw bale homes are 
straightforward, beautifully simple (often simply 
beautiful!), and created as the result of many 
people’s efforts.

Building with straw bales: simple and beautiful! Photograph © Rae Parkinson. 
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The Passivhaus Handbook: A practical guide to constructing  
and retrofitting buildings for very low energy consumption

Janet Cotterell and Adam Dadeby

“This is a no-nonsense and engaging introduction.” Kevin McCloud

The Passivhaus Handbook is an essential guide for anyone wanting to 
realize a supremely comfortable, healthy and durable home with 
exceptionally low energy costs. Passivhaus design focuses on getting the 
building fabric right, to achieve ultra-low energy consumption in the most 
cost-effective manner. This book brings together current thinking and best 
practice.

Building with Cob: A step-by-step guide

Adam Weismann and Katy Bryce

A detailed practical handbook about building with this  
eco-friendly material. 

Cob building uses a simple mixture of clay subsoil, aggregate, straw and 
water to create solid structural walls built without shuttering or forms, on 
to a stone plinth. This ancient practice has been used throughout Britain 
for centuries. Building with Cob shows how to apply cob-building 
techniques in a wide variety of situations; lavishly illustrated with 
inspirational colour photographs.

Clay & lime renders, plasters & paints: A how-to guide to using  
natural finishes

Adam Weismann and Katy Bryce

“An inspiring and practical guide.”  
David Pearson, author of The New Natural House Book 

With the increasing awareness of eco-building techniques and the growing 
desire to make our homes healthier, the benefits of using natural renders 
and paints are being rediscovered. This book is an in-depth guide, with 
step-by-step instructions and detailed illustrations to show the 
practicalities of working with lime- and clay-based finishes.
Previously published under the title Using Natural Finishes.

CLAY & LIME RENDERS 
PLASTERS & PAINTS
A how-to guide to using natural finishes

Katy Bryce &  
Adam Weismann

8426957808579
 

ISBN 9780857842695
90000 >

www.greenbooks.co.uk
SUSTAINABLE 

BUILDING

This highly informative and sumptuous book
shows how the threat of climate change is also
an opportunity to make buildings more beautiful.
SUNAND PRASAD
President of RIBA (Royal Institute of British Architects)

A splendid book. A real addition to what’s out there
and very complementary to the Society for the
Protection of Ancient Buildings’ technical manual on
Old Building Repairs.
KEVIN MCCLOUD
Presenter of Grand Designs

This book demonstrates a level of professionalism
and aesthetic sensibility that is a very valuable
contribution to knowledge in the field.
TOM WOOLLEY
Architect and Professor at the Graduate School of the Environment,
Centre of Alternative Technology, Wales

Adam and Katy are rethinking how we build
and coming up with something beautiful.
JOHN VIDAL
Environment editor of The Guardian

CLAY & LIME RENDERS
PLASTERS & PAINTS

• Step-by-step instructions for applying lime and clay  
based plasters, renders and paints.

• Information on the benefits of natural finishes for  
personal health, the environment, and for buildings.

• Drawing on traditional methods & materials for using  
lime & clay finishes on new and historic buildings.

• Design details for using natural finishes to create 
healthy and eco-friendly homes and buildings.

• A comprehensive and up-to-date online resource  
guide to suppliers, practitioners and courses.
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