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We've just moved those risks in space and time:
- away from the building site, and
- into the future.

What's Protected and What's at Risk…Now?

What we've actually done is move those risks in space and time. We've moved them
away from the building site out into all the natural systems on the planet - our life
support systems, and from the present to our children and grandchildren and all the
future generations of all the other species on whose welfare our welfare also
depends.



Development Center for Appropriate Technology - 2009

Development Center for Appropriate Technology - 2009

Big Problems Hidden in Plain View

Looking at buildings through
codes has been like looking
through a microscope, with
individual building-related risks
filling the field of view.

Beyond this limited scope of
concern are much greater
generalized risks for everyone
and future generations that
can't be seen through that lens.

Looking at buildings through building codes is like looking through a microscope. We
can see some very real and important risks to people in and around buildings. But
important as they are, in a real way, these risks exist at the smallest and most specific
level and they completely fill our field of view. They’re very important because they
are risks to real people. But outside our field of view there are risks being created that
are many orders of magnitude greater - generalized and distributed risks to billions of
people that can't be seen through that lens.
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Risks to Future Generations

Risk - The Bigger Picture…

Nutrification of Water

Externalized Costs to Society

Climate Impact Resource Depletion

Pollution Loss of Habitat

Loss of Agricultural Land

Embodied Energy Dependence on Non-
Renewable Energy

Loss of BiodiversityToxicity of Materials

Increased TransportationHeat Island Effect

Risk - Through the Microscope of Codes…
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These are the categories of risk and responsibility laid out in the codes. This is the
view through that microscope…
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Risk - The Bigger Picture…

Here are some of the larger risks which are also attributable to the built environment
and therefore part of the responsibility for safeguarding the public, most of which are
currently unregulated.
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Risk - We Need to Balance them All…
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It isn’t either-or… we have to learn to address all these risks at the same time. What
is needed is a more complete and balanced regulatory response to address and
balance all these risks together. The real breakthrough in my thinking and my work
came when I realized that I wanted everything that the building officials wanted and
more, not less. We all want safe buildings, but we all NEED a safe planet for those
buildings to exist on.
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Huge Risks are Falling Through the Cracks…

This chart is of a Lifecycle Impact Assessment of the built environment showing some
of the lifecycle impacts, risks and relationships that those of us concerned with
sustainable building are trying to pay attention to and address. I don't expect you to
be able to read all this or to understand all the relationships that are shown here. I
don't claim to. But what is clear is that only some of these things are regulated at all
and very few are regulated by building codes and standards. These risks are just as
real as those covered by the codes, and they are to millions or even billions of people.
Yet those who are trying to design and build to minimize all these kinds of impacts,
while also dealing with the risks that the codes address - taking on more responsibility
not less - often have a much harder time getting their projects approved than those
projects that contribute the most to such hazards.



Development Center for Appropriate Technology - 2009

Development Center for Appropriate Technology - 2009

Acquisition of Resources through Demolition & Beyond

When we think about the entire lifecycle of a building we can more easily see that the
impact of a building project starts with the acquisition of resources and their
transportation and processing and extends to the impacts of the building on the land
and the infrastructure it requires. We need to consider the impacts of the construction
process, the wastes generated, toxic chemicals used, the flow of resources through
the building over its lifetime for repair, maintenance and refurbishing and for the
services we demand of our buildings. And then we'd need to think of the impacts at
the end of the life of the building and out into the future, and whether the materials are
reusable, recyclable, toxic, or will just end up in the landfill. Then we can be conscious
of the upstream and downstream impacts of the whole project starting far from the
site and before the project starts to wherever those impacts eventually occur,
including long after it is gone.
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Lifecycle of Buildings - Think in Terms of Flow
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I like to think of built projects not in terms of what they are made of, but instead, to
think of them in terms of flow. You start at a specific project site and often take
materials away from that site, and certainly bring materials to the site. So rather than
thinking about them as objects, think about where things come from, what happens
along the way, then what happens during use, and then at the end of their life or the
life of the project.
My friend, the British Architect John F.C. Turner used a phrase in one of his books -
either Freedom to Build or Housing By People - "Housing is a Verb." What he meant
was that while we focus almost all of our attention on what houses and buildings ARE
physically - what matters is what they DO for their occupants. What services they
provide, what security and other benefits are derived from them. That is a hugely
important insight into what is missing in how we think about the built environment.
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It’s vital to see what is happening as a continuous process of improvement – not a
static situation. This is a graphic produced by SERA Architects in Portland, Oregon
illustrating the continuum from typical mainstream practice to increasingly more
sustainable practices and ultimately to a place beyond "net-zero" where our projects
create more benefit than harm across the whole spectrum of their impacts during their
lifetime. This diagram shows the movement toward higher performance and reduced
harm to net beneficial projects. I prefer the term "regenerative" instead of restorative -
like the way nature builds without creating waste or pollution or harm. In this diagram
you can see the different levels from code-minimum conventional practice to various
levels of LEED and then The Living Building Challenge and beyond that.
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The Living Building Challenge is a set of 16 prerequisites - requirements - aimed at
encouraging the creation of projects that go beyond net-zero in all areas. It includes
site, energy, water, materials, and also beauty and inspiration and education. These
are there because many of us believe that people don't take care of things they don't
care about - they don't care for what they don't love - and people love beautiful
buildings and so they last longer - which is much more sustainable.
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www.bioregional.com

The Beddington
Zero Energy

Development - UK

One
Planet
Living

There are places where such projects are already built or being built - this is not pie in
the sky - it can and is being done. There is great info on some of them at the One
Planet Living website - www.bioregional.com  -including about the BedZed project in
the UK and others.
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There's a new report
from the Cascadia
Region Green
Building Council that
looks at the whole
spectrum of building
regulatory issues
related to green and
deep green projects.

Available at: www.dcat.net  & www.ilbi.org
& www.sustainable-alternatives.ca 

DCAT, my organization was hired by the Cascadia Region Green Building Council to
produce a report on the code and regulatory barriers to Living Building Challenge
projects. This report, which was published this summer, covers a wide range of
regulatory issues in depth, and offers many recommendations, I won't going to go into
detail about the report, but want to share a few insights.
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We need to design a fully-integrated regulatory
system based on system principles and goals.

The first principle should be that buildings should
first do no harm.

The ultimate goal must be a system designed to
enable positive outcomes, not just prevent
negative ones.

Time to Create a Regulatory "System"

The first is that we although we often call it a regulatory system, it isn't a system. It
wasn't designed to be a system because it wasn't designed at all. What we have is an
agglomeration of regulations and agencies that have essentially come about as
reactions to persistent and serious failures and disasters. We need a real system a
regulatory system for the built environment with system goals and principles. I've long
said the first principle should be a sort of hippocratic corollary - that buildings should
first do no harm. And the ultimate goal of this system must be positive outcomes, not
just trying to prevent negative ones.
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The Current Situation…

A big part of the problem is the fragmentation of the regulatory realm for the built
environment. We have a maze of regulatory organizations and entities, jurisdictional
silos, and nested levels of responsibility and authority. There are gaps and overlaps.
Where there are gaps the risks and hazards are externalized from the projects and
systems being regulated to future generations and to the commons – in other words,
to everyone including our children and grandchildren and to our commonly held
resources and birthrights, like clean air and water, healthy and productive soil, vital
and thriving oceans and all ecosystems. And, where there are overlaps, they don’t
typically give us more or better coverage – instead they tend to complicate everything,
making change and true progress more difficult, as well as often having the effect of
relieving each of the regulatory entities of full responsibility.
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The Current Situation…

We don't get regulations until we have big,
serious, persistent problems - serious
enough to demand an offical response. So
the main navigational tool in the regulatory
realm is…

Another pervasive problem in the regulatory paradigm is that because we don’t get
regulations until problems are large, serious and persistent, the main navigational tool
in the regulatory realm is the rear-view mirror.
And since we rarely have preventive or precautionary regulatory structures with
anticipatory capabilities built into them, we lose the chance to deal with new risks
when they're small and manageable – or better yet – avoidable. Worse, emergent
risks or new kinds of risk tend to be problematic for the regulators and so they are
often reluctant to acknowledge them or respond to the need for change.
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Create regulatory systems that assure continuous
and explicit representation of future generations and
of the commons–the natural systems our survival
and well being are based upon.

Representation for the Future and Nature

A huge problem, that I've pointed to a few times already needs to be explicitly
mentioned - the need for continuous and explicit representation for the future and the
commons in all regulatory processes. We need someone whose job it is to be the
voice of the voiceless - those who can't speak for themselves. The absence of this
has led to many of the problems we now face.
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Insure that the Public Interest is always adequately
represented in all regulatory and standards
development processes. Private interests are
always well represented. As long as the Public
Interest is treated as a special interest it can't be.

The Public Interest Is Not A Special Interest

Another big issue is that the public interest has come to be treated as just another
special interest, competing with the array of private interests in nearly every
regulatory, code or standard development process. The public interest is not a private
interest and it is not merely equal to private interests and something to be bargained
away. In the U.S. there is a national organization responsible for accrediting all the
standards development organizations and processes - ANSI - the American National
Standards Institute. The rules by which ANSI establishes and sanctions these
processes divide participants into three main categories, "producers," "users" and
"general." These may be subdivided further, but that is generally how they are
described. None of the three categories are allowed to have a majority of voting
members on any committee or standard development process.  Government and
those representing purely the public interest are usually placed in the general
category. The interests of producers and users are often similar or aligned - usually
they are financial interests of some form or other. Thus in effect, those representing
the public interest in these processes, are, by design, always in the minority. The
process is actually designed to ensure economic growth, not public welfare. There is
much more to say about this, but it is a significant problem that must be addressed if
we are to get regulations that safeguard us and the future.
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We know Integrated Design is key to the most
cost-effective, high performing projects. We need
an integrated approvals process to match.

We need plan reviewers and other regulators
trained in integrated design to contribute their
knowledge, concerns and perspective in the design
development phase.

Integrated Design Integrated into the Process

Some of you may be aware of a design process called integrated design which in
essence, brings all the key people in the design process together to craft the basic
goals and criteria for a project and then to do the major design work together in real
time - not in the traditional linear process where the architect draws the building and
the engineers and other specialists then make everything fit into it. The result of this
process when done well are projects that are very high performing at minimal cost
increases and often at the same or lower first costs because of the savings available
when all the key players are in the room making decisions with their collective
experience and intelligence. The problem today is that we then hand off these
intricately crafted designs, with all their interrelationships and interdependencies, to a
linear regulatory process each part of which has the ability to disintegrate the design
by not allowing or drastically changing some critical element, which has the effect of
requiring the whole building or major parts or systems in it to be redesigned. We need
to train plan reviewers in integrated design and then invite them into the design
process - to the design charrettes where all these decisions are being made - to give
the design team the benefit of the regulatory perspective and concerns and the
regulators a clear understanding of what is trying to be accomplished.
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The integration of approvals processes must go
beyond the building department to land use codes
and utility regulation, and more.

The solutions we need are, of necessity, going to
be place-based and community-based, relying on
local knowledge, skills and resources, and tuned to
local conditions.

Create a Fully Integrated Approvals Process

And ultimately we need to begin to create a system that extends beyond the building
to land use and planning,aas well as utility and transportation regulation. As we have
less and less energy and resources to go around we are going to be building more
place-based and community-based solutions to our needs. This will require better
ability to use local resources, skills, and knowledge.



Development Center for Appropriate Technology - 2009

Development Center for Appropriate Technology - 2009

www.law.du.edu/index.php/rmlui/sustainable-community-development-code

An Excellent Resource for Integration

The Sustainable Community Development Code
from the Rocky Mountain Land Use Institute can
serve as an excellent template for this integration.

There are some excellent resources in this shift. Many of us know about Smart
Growth and similar efforts to address land use issues more responsibly and
sustainably. The Rocky Mountain Land Use Institute at the University of Denver, has
produced a draft Sustainable Community Development Code that puts this all
together in a powerful and useful way. This is a framework for land use codes that
move well beyond many of the limitations built into even the best current smart growth
and other land use regulations - to incorporate and integrate many crucial
sustainability requirements into workable codes. There is a huge amount of
information and resources embedded in this document and I highly recommend it. It is
downloadable at the url shown.
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For changes in the built environment, codes are
the gate and code officials are the gatekeepers.

When officials begin to see their role as community
resources for the best building, not just the building
police preventing the worst, the gate opens.

Codes are a Gate, Officials the Gatekeepers

For the built environment, codes are the gate to those changes and code officials are
the gatekeepers. This is a crucial understanding of the role that this sector plays in
enabling or undermining our ability to adapt to changing realities. We've found over
the years that it's not only what is in the codes and standards that matters. You can
have two communities side by side using exactly the same set of regulations and
rules and the same in every significant way except that in one place doing innovative
or more sustainable projects is easy and in the other it is nearly impossible. The
difference is attitude and knowledge. But the key is that where building departments
and officials have shifted from viewing their work as, essentially, police work -
patrolling the bottom to make sure that no building falls below the minimum standards
- to seeing themselves and their departments as community resources supporting the
best building and development. From that point of view, you can both patrol the
bottom and enable the best things to happen. From the policing mindset, it is very
difficult to allow the innovative projects to flourish. When that shift happens, the gate
opens as it has in many places across the country.
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Demonstration & experimental projects striving for
higher goals need a regulatory system supporting
iterative processes, with appropriate review &
monitoring providing real-time research results.

We need new partnerships to accelerate learning
about how these systems work and fail in the real
world, in a process designed to transform both
practice and regulations.

This is a New Starting Point

Among the things that needs to happen is that we need to develop ways to support
innovation, demonstration, and experimentation - at scale in real projects, not in
laboratories alone. We need to open the door to much more rapid change and we
have the technology to do real-time monitoring of projects, providing feedback about
what works and what isn't working. We need to be able to research why and how
things fail and have the chance to improve them and try again - not be told that
because that since a demonstration project didn't work perfectly we can't use those
materials or systems again. We need a system that is designed for change and
advancement that improves both practice and regulations at the same time.
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We need to work to get support for rebuilding the
capacity and updating the building regulatory
system to facilitate the green infrastructure and
building projects using federal stimulus funds.

Otherwise, the most advanced and deeply green
projects will likely be slowed down and possibly
de-greened.

A big reason to support these projects is the
greater local economic development impacts they
will have…

Green the Whole Building Regulatory Realm

Finally, I would like to take a minute to urge us all to engage in the process of
directing attention and resources to the need to invest in the greening of the
regulatory system ahead of the green stimulus projects that are coming. This is both a
technical capability and a staffing capacity issue and now is the perfect time, during
the downturn for federal support to be directed to both hiring and training staff and
working out new much more deeply integrated and comprehensive regulatory
systems and relationships that can facilitate instead of impede the rapid and crucial
shifts now needed in the built environment. If there were funds for mid to large
jurisdictions to hire qualified people knowledgeable in sustainable practices and
design and able to both support these projects through the system and also train
other regulatory staff in these things, we could embed the needed knowledge and skill
where it is most needed. If the funding was for, say, three years, then this new
capability would be embedded in the system for long term benefit. This would be jobs
and a high leverage strategy for change.
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The local economic benefit is not just from the
jobs created or federal dollars spent locally.

In most communities between 70% and 80% of
every dollar spent on energy immediately leaves
the local economy. That's a huge economic drain.

Non-renewable energy and energy deficiency are
enormously expensive. Local projects that save or
generate energy are investments that pay huge
local dividends in jobs, new businesses, and new
tax-base while keeping more and more of that
wealth in the local economy.

Green the Whole Building Regulatory Realm

It is also crucial to understand the magnitude of the economic benefit and opportunity
that exists for our communities if we begin to seriously support local energy efficiency
and renewable energy projects. What most people don't know is that in most
communities 70 to 90 cents of every dollar spent on energy immediately leaves the
local economy. Studies around the country have determined that in most places the
average is between 70 and 80 cents, but in rural areas and on Indian reservations the
figure can be as high as 90 percent. Why do we talk about the cost of energy
efficiency and renewable energy? These are not costs, they're investments. What we
should be talking about is the cost of non-renewable energy and energy deficiency.
Local projects that save or generate energy represent jobs, new businesses, taxes
and more - real wealth that increasingly stays in the community.
A good though somewhat dated study documenting these figures is “Dollars From
Sense: The Economic Benefits of Renewable Energy”  at
http://www.nrel.gov/docs/legosti/fy97/20505.pdf
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AT is often defined as the lowest or simplest level
of technology that can do the job well.

Appropriateness is related to where and for what
purpose the technology is used, and the cultural,
economic, and ecological context.

Truly appropriate technology doesn't make people
or their communities dependent on systems over
which they have no control.

This means technology that enhances the local
capacity to meet local needs.

The Same Goes for Appropriate Technology

The name of my organization is the Development Center for Appropriate Technology.
People ask what makes technology appropriate? A standard definition of appropriate
technology is that it's the simplest or lowest level of technology that you can use to do
well what needs to be done. I contrast that with our cultural bias that tells us that
higher technology is always better, that we are obligated to always use the highest
level of available technology we can afford, and that when new technology is
introduced the old technology becomes obsolete and is no longer useful. The reason
we care about the level of technology used is that higher levels of technology come
with higher levels of unintended consequences, and at some point the consequences
are not merely unknown, they're unknowable, especially in the time frame in which we
must make our choices. For example, here is a ball point pen. Most of us can
imagine, in the abstract, what it took to make it. But the reality is that I know
absolutely nothing about the actual journey the molecules in this pen have taken to be
here today in my hand. And that's just a pen, not a cell phone or the 20 tons of
resources that it took to make my laptop computer, or a car or a house. So if anyone
tells you that there is anyone anywhere who actually knows what is happening as a
result of what we're doing, they are not to be trusted because they are delusional. No
one knows…it isn’t knowable. Appropriate technology isn't necessarily low tech. It's
the right level of technology for what must be done, based on the specific use and
real needs, circumstances, and resources. It can be high-tech or no-tech or anything
in between. The best definition of appropriate technology came from John F.C. Turner
who said, it is technology that doesn't make people or their communities dependent
on systems over which they have no control. If we think about this seriously, it means
technologies that enhance the local capacity to meet local needs - which is the true
foundation for sustainability and for real security.
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Thinking deeply about our
choices of materials and
systems can lead to a
strong preference for
doing things as locally as
possible, as simply as
possible, and doing as
little as possible of those
things that we know are
harmful or about which
our knowledge and
understanding is limited.

Responsibility for Unintended Consequences

Thinking about the issues of how little we know about the consequences of what we
do can guide us to develop preferences for simpler, more local, more natural
materials and systems and a more precautionary approach to our choices. I'm really
interested in knowing as much as I can about the real consequences of my choices
and decisions and actions.
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Embodied Energy

Source: Centre for Building Performance Research, Victoria University of Wellington
Development Center for Appropriate Technology - 2009

One of the reasons that using straw makes sense where it is available is that it
provides excellent insulation. But another is that it is an agricultural by-product, the
dried, dead stems of cereal grains such as (wheat, oats, barley, rice) after the seed
heads have been harvested. And compared to other insulating materials, it has
extremely low embodied energy. These materials all save energy during the operation
of a building but some require a much greater investment of energy and have a larger
carbon footprint.
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Traditional, non-industrial materials & building
systems were rejected mostly because of labor-
intensity not because they're inferior or dangerous.

Rethinking Long-Standing Assumptions

Today, lack of support for
research, testing, and the
development of standards
makes it hard to gain
approval for their use. In
some places, however,
they continue to be used…

One of the important things to realize about traditional and non-industrial materials
and building systems is that they have mostly been rejected not because they are
inherently inferior but because they are labor-intensive. The industrial revolution,
which continues to this day, has been about replacing labor - and skill - with
resources and technology. Now we have more and more people with fewer resources
to go around and we're still trying to de-labor and de-skill everything. Most of the
traditional building materials and systems were being abandoned at the time modern
codes and standards were developed so they aren't included. And they don't have a
big industry like cement or steel to support the research and testing and development
needed to bring them into codes, so it has been hard to use them. The buildings in
this picture are in Yemen. They are 8 to 9 story tall buildings made of earth and in
some cases stone, many of which are hundreds of years old and in continuous use.
Yet we imagine that such materials can't be used for larger structures.
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A Continuum of Natural Materials 

Many natural building materials for wall systems
have been based on mixtures of varying amounts
of earth and natural fibers like straw. There is a
continuum from mostly earth to mostly straw.

We've been helping support the development and
acceptance of some of these materials, which
range also from monolithic materials to blocks.

Natural and indigenous building materials have largely ranged along a continuum
from solid stone or earth to various plant materials in differing mixtures. And they are
also typically in two forms, either monolithic or modular like bricks or blocks or bales,
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Monolithic Just Earth - Rammed Earth

At the solid earth, monolithic end of the spectrum is rammed earth, essentially a rapid
sedimentary process, like sedimentary rock. You build form work and then a layer of
earth is put in and compacted, then another layer, and so forth. You can see the
layers in this picture of a rammed earth house in Tucson, my hometown, that I
supervised building. The earth in this building, which was all from the building site,
was stabilized with about 4% portland cement because it was left exposed.
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Modular, Just Earth - Compressed Earth Blocks

The modular version is compressed earth blocks either made with simple hand-
operated technology like the Cinva Ram (top right) or by machines designed to for
more production. These blocks can also be made with stabilizers added when
required or desired.
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Mission San Xavier del Bac
completed in 1797, Tucson, Arizona

Modular Earth and Straw - Adobe

Moving along the spectrum from earth to plant fiber, add some straw to the earth and
you get adobe - an ancient building material. This is a cathedral outside Tucson which
was finished in 1797 and is built primarily of adobe. In spite of its existence, for a time
it was very difficult to get approval to build earthen buildings in Tucson until a modern
standard was developed locally.
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Monolithic Earth and Straw - Cob

The monolithic version of this is cob - a free form way of building with a bit more long
straw, plus sand and clay. This is a very old traditional way to build and there are tens
of thousands of cob cottages in the UK many of which are hundreds of years old.
They are typically plastered with lime plaster and some have thatched roofs like the
one pictured here.
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Monolithic or Modular - Light Straw-Clay

Development Center for Appropriate Technology - 2009
Development Center for Appropriate Technology - 2009

Moving further along the spectrum toward greater plant material is light-clay or straw
clay - another very old way of building walls. In the traditional way, this was a
monolithic system, with the straw first coated with a clay slip and then compacted into
forms like in the building in the upper left. Bill and Athena Steen at the Canelo Project
in Arizona (www.caneloproject.com) have been experimenting with making straw-clay
blocks which are like adobes but much lighter and less brittle than adobes. They have
a good combination of insulation and mass and they are better seismically because
they are lighter and more flexible. They usually are not used as load-bearing wall
systems, often having a lightweight concrete framework supporting the roof.
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Modular Just Straw - Straw Bale

www.caneloproject.com

At the extreme plant fiber end of the spectrum is straw bale construction. This is a
1600 square meter office building in Ciudad Obregon Sonora Mexico for Save the
Children. I will talk more about straw bale construction a bit later.
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Self-Help Housing

And it continues to provide excellent and very affordable shelter in the developing
world, as in these houses in Mexico built by women and their families and friends for
about $500 USD.
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Homes to Schools - Straw Bale Buildings - Reduce
Cost, Energy Use and Offer Healthy Environment

In the U.S., straw bale construction is being used for much more than just homes.
There are schools, libraries, public, industrial and commercial buildings, wineries and
more, being built with this system. And there are building codes in some states
including Arizona, California, Colorado, Oregon, New Mexico, and Texas. In addition,
straw bale building is growing in popularity in Canada, many parts of Europe, China,
Australia, New Zealand, and parts of South America and Africa, among others.
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Beauty is Essential

Beauty is important because we take care of things we love and don't tend to care for
things we don't. There isn't much lovable about a lot of our modern buildings. And
beauty is something that most modern materials and building systems fail to
accommodate or accomplish easily or affordably. Putting the craft and art back into
building is an important part of shifting toward more sustainable building practices.
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An earth-plastered straw bale wall
Passed the 1-hour ASTM E-119
Full-Scale Fire Test with Hose
Stream Test, and a Cement/Lime
Stucco-plastered bale wall
passed the same 2-hour fire test.

Test results are available at:
www.ecobuildnetwork.org as is an
online video about this testing at:
www.ecobuildnetwork.org/firemovie.htm

We have been involved in carrying out a variety of structural and other tests of straw
bale wall systems including fire testing. In the wall shown here, an earth-plastered
bale wall assembly passed a one-hour ASTM E-119 Full Scale Fire Test with Hose
Stream Test in an accredited testing laboratory in Texas. We know that were it not for
an unsealed crack in the plaster on the exterior side of the wall, this wall likely could
have passed the two hour test as its cement-plastered counterpart did during this
same testing program. It is worth noting that here in Israel, a similar earth-plastered
bale wall system passed the Israeli 3-hour fire test. Test results and a video of the
testing we did can be found at the website of the Ecological Building Network
(www.ecobuildnetwork.org).
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Great Resources

Two excellent books:
Making Better Concrete &
Design of Straw Bale Buildings
at Green Building Press:
www.greenbuildingpress.com

The best technical book currently available on straw bale construction is the Design of
Straw Bale Buildings by Bruce King, which can be found at
www.greenbuildingpress.com. This book is a compilation of the most current testing
results and design information available at the time of its publication about 2 years
ago - is well written and comprehensive. Bruce has also produced an excellent book
on high volume fly ash concrete - a way to displace a lot of the portland cement in
concrete with this waste product of burning coal.
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Back to Earthen Building

Though there are some existing standards for
earthen building in some countries, they are not
widely used or recognized in many places.
DCAT initiated a process to develop new U.S.
standards to reverse the trend making earthen
building illegal in developing countries.

New Zealand standards for
both non- engineered and
engineered earth buildings,
and French standards for
compressed earth blocks.

Though there are some existing standards for earthen building, there have not been
any international standards and most of the newer ones require a higher level of
engineering and technology both in the testing of materials and in the building
systems themselves than many people in developing countries can afford or have
access to.
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ASTM Earthen Building Standards

About 8 or 9 years ago, I started hearing from more and more people that earthen
building was being made illegal in many developing countries because it was viewed
as unsafe and a poverty material. At the same time, wealthy people in the U.S. and
elsewhere were building beautiful buildings of adobe and rammed earth, though in
many places they struggled to get their buildings approved by local building
authorities. Knowing that these materials and building systems were in need of
incremental improvement and better design and detailing, not abandonment, and that
they usually had a much smaller environmental impact and provided greater comfort
and beauty as well, I started thinking about what could be done. I thought if we could
create new, appropriate standards for earthen building in the U.S., you could take
those standards anywhere in the world and say "If these are inferior, unsafe building
methods, why would the United States have just created new standards for them?"
For five years I served as vice-chair of an ASTM (American Society for Testing and
Materials - a standards organization) sub-committee on sustainability for buildings
and led the effort to create such new standards. We had to stop doing that work
because of lack of funding, but it has been resumed under the guidance of our
colleague, Bruce King of the Ecological Building Network (www.ecobuildnetwork.org)
and hopefully the new standard will be completed by the end of the year. It is hoped
that shortly thereafter, work will begin to turn this into an ISO standard so it will be
available internationally. This will be a huge step forward.
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www.iccsafe.org/igcc/index.html

We're hoping to include an updated straw bale
building code as an appendix chapter and
reference the new Earthen Standard in the new
International Green Construction Code.

I am on a new committee developing a green non-residential construction code to be
part of the 2012 set of International Codes (U.S. codes, actually, of course). We have
introduced a modified and updated version of the California straw bale construction
code hoping to have it included possibly as an appendix chapter and also hope to be
able to reference the new earthen building standard in this code as well.



Development Center for Appropriate Technology - 2009

Development Center for Appropriate Technology - 2009

www.biomimicry.net

Nature as Design Guide and Inspiration

www.asknature.org 

And finally, I'd like to talk about the concept of biomimicry - studying and learning how
natural systems work and how nature builds things. There is a wonderful book by
Janine Benyus called Biomimicry and a couple of great websites -
www.biomimicry.net and www.asknature.org which explore how people are learning
from nature, not to manipulate it but to emulate the principles of natural systems to
achieve benefits without the harm that so typically accompanies our human systems.
The lizard shown here never drinks liquid water - it harvests water directly out of the
air by virtue of the micro structure of its scales. And the termite mound in the lower
right corner is equally amazing…
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Natural Ventilation has a Natural History

Termite mounds maintain very tight temperature
and humidity control with no mechanical equipment,
design professionals or utility bills…

These tiny insects, with tiny brains, build these large passively heated and cooled and
ventilated structures that maintain tighter temperature and humidity control than most
of our modern buildings and they do it with mud and no electricity, engineering
professionals or equipment. We have much to learn and it is in this process of
understanding and rethinking human systems to function in harmony with natural
systems that the greatest hope lies for truly sustainable buildings.
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“For too long we have judged our innovations by whether
they are good for us, which has increasingly come to mean
whether they are profitable. Now…we have to put what is
good for life first, and trust that it will also be good for us.
The new questions should be “Will it fit in?,” “Will it last?,
and “Is there a precedent for this in nature?” If so, the
answers to the following questions will be yes:
Does it run on sunlight?
Does it use only the energy it needs?
Does it fit form to function?
Does it recycle everything?
Does it reward cooperation?
Does it bank on diversity?
Does it utilize local expertise?
Does it curb excess from within?
Does it tap the power of limits?
Is it beautiful?”        - Janine Benyus

Nature as Design Guide and Inspiration

From her book, Janine Benyus talks about what we have been focused on and the
new questions we need to be asking. This is the essence of a new ethic of
responsibility for how humans move forward and begin to design the systems and
communities that will support us and all the future generations of all species - who will
inherit the legacy of what we do now. Can we begin to develop the same kind of
codes that nature uses? The ones that produced us and all the magnificent living
systems around us? Shall we begin?
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And, Finally, Remember…

The way to subvert the dominant paradigm
is to have more fun than they do…

and make sure they know it!

And this may be the most critical piece in the puzzle of how we create the changes
we need today- we need to nurture our spirits and find joy in the work…so remember,
the way to subvert the dominant paradigm is to have more fun than they do and make
sure they know it!
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www.dcat.net/resources/index.php 
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Thank you!




