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“The world will not evolve past its current state of 
crisis by using the same thinking that created the 
situation.”
– Albert Einstein



remaking the way we make things



cradle 2 cradle

MBDC (McDonough 
Braungart Design 
Chemistry) is articulating 
and putting into practice a 
new design paradigm; 
what Time calls "a unified 
philosophy that—in 
demonstrable and 
practical ways—is 
changing the design of the 
world.“



“A walking college lecture--he is also dean 
of the University of Virginia school of 
architecture--McDonough is a compendium 
of similar maxims, phrases and rules: 
"Honor commerce as the engine of change"; 
"respect diversity"; "build for abundance"; 
"eco-efficiency should be replaced by eco-
effectiveness"; "design is the first signal of 
human intention"; "all sustainability, like 
politics, is local"; "I want to do architecture 
that is timeless and mindful.“

All this and much more come from a 48-
year-old innocent anarchist; his language 
has the touch of the poet and of the bomb 
thrower; he looks like actor James Woods in 
a bow tie. He thinks abstractly, making it 
equally fascinating and difficult to talk to 
him, since he turns nearly every contribution 
one makes to the conversation into a 
refinement of his theories.” Time Magazine

William McDonough and Michael Braungart



"The growth/no-growth argument is specious," he said last week. 
"Growth is good. The question is, how do you want to grow?" 

McDonough's guiding principle seems simple enough: the source 
of our environmental woes is waste. There is nothing wrong with 
cars, TV sets, and running shoes. 

What's wrong is the waste—chemicals, heavy metals, CO2—
that's produced when we make them, use them, and, eventually, 
throw them away. 

Eliminate that waste, and you 
eliminate the problem. 



We don't necessarily need to make less stuff. 

We only need to make stuff differently. 

In McDonough's future, there would be only two kinds of products. 
The first would be made of natural substances—he calls them 
"biological nutrients"—and they'd be perfectly biodegradable. 
Had enough of those pants? Just toss them out the window, like an 
apple core. 

The second would be made of "technical nutrients"—steel, 
plastics, polymers, silicon, glass—and would be endlessly reusable; 
old shoes would become new shoes, old cars would be turned into 
new cars. 

Everything would be raw material for 
something else. 



Major DESIGN process 
changes required!



waste equals food

Waste equals food:

• Design materials and products that are food for other 
systems. This means designing materials and products to be 
used over and over in either technical or biological systems.

• Design materials and products that are safe. Design 
materials and products whose life cycle leaves a beneficial 
legacy for human or ecological health. 

• Create and participate in systems to collect and 
recover the value of these materials and products. 

Philosophical Paradigm Shift



biological nutrient vs technical nutrient
Utilizing biological nutrient and technical nutrient definition allows a
company to virtually eliminate the concept of waste and recover value,
rather than creating a future of solid waste liability and relinquishing
material assets by simply delivering a physical product to a customer
without a coherent relationship to the potential inherent in the product itself
as a potential long term asset for the customer, nature, industry or the
company itself. Cradle to Cradle Design™ turns contingent liabilities into
assets.

BIOLOGICAL NUTRIENT 
A biodegradable material posing no immediate or eventual hazard to living 
systems that can be used for human purposes and can safely return to the 
environment to feed environmental processes. 

TECHNICAL NUTRIENT 
A material that remains in a closed-loop system of manufacture, reuse, and 
recovery (the technical metabolism), maintaining its value through many 
product life cycles. 



wool, for example…

Utilizing biological and technical nutrients allows a company to eliminate the 
concept of waste. Recapturing materials encourages a manufacturer to 
integrate higher quality materials and focus on the full product life cycle; 
materials are not fully relinquished to customers when products are sold
if the materials and their value are recaptured following product use.

Product cycling among multiple life cycles also creates a mechanism for 
reconnecting with customers to market the next product generation and
provides incentives for return sales.

compostable end product



compostable - yes

Everything here is made from 
wheat, potato starch or corn, 
and can be composted. It is 
not plastic…

BUT if it is NOT composted, 
then a total WASTE of 
potential FOOD!



Biofuel: what are the global consequences??
Biofuel is DIFFERENT! It is not composted and still contributes to 
CO2 levels as you still BURN it.

When biofuels compete with food production, what happens?
Price of wheat goes up => bread and other basic food items increase 
in price
Price of corn goes up => processed food prices increase
Price of soybean goes up => beef becomes more expensive



c2c vs. cradle to grave

Instead of designing 
cradle-to-grave
products, dumped in landfills 
at the end of their 'life,' need 
to transform industry by 
creating products for 
cradle-to-cradle cycles, 
whose materials are 
perpetually circulated 
in closed loops. 

Maintaining materials in 
closed loops maximizes 
material value without 
damaging ecosystems.



c2c vs. cradle to grave

“the cradle” “the grave”

One of the primary 
tenets of this 
philosophy is 
“grave avoidance”. 

But beyond that, 
REUSE OVER 
RECYCLING
as reuse requires 
significantly less 
expenditure of 
additional energy 
and materials and 
often results in 
“downcycling” 
of valuable 
materials.



DOWNCYCLING

The practice of recycling a material in such a way that much of its inherent 
value is lost (for example, recycling plastic into park benches). This is true for 
the majority of major recycling efforts. Products can only be downcycled so 
many times before their usefulness is completely spent and they end up in 
landfills.

Downcycling does not occur with tinplate.



It is argued that the energy and material 
expenditure of transforming discarded 
plastic bottles into plastic wood is not 
worth the effort – therefore regarded as 
DOWNCYCLING the material.



Tinplate is steel 
with a very thin 
layer of tin to coat 
its surfaces so that 
it does not 
corrode.

Source: http://www.izw.de/fileadmin/Download/Publikationen/verpackung_mit_pfiff_en.pdf





DfD



design for disassembly

DESIGN FOR DISASSEMBLY
Designing a product to be dismantled for easier maintenance, repair, recovery, 
and reuse of components and materials.

“Why take something as exquisite as a tree and knock it down? Trees make oxygen, 
sequester carbon, distill water, build soils, convert solar energy to fuel, change colors with 
the seasons, create microclimates and provide habitat.

My book "Cradle to Cradle," which I wrote with Michael Braungart, is printed on pages 
made of plastic resins and inorganic fillers that are infinitely recyclable. They're too heavy, 
but we're working with companies now to develop lightweight plastic papers. We have 
safe, lightweight inks designed to float off the paper in a bath of 180 degrees—hotter than 
you would encounter under normal circumstances. We can recapture the inks and reuse 
them without adding chlorine and dioxins to the environment. And the pages are clean, 
smooth and white.” 

- William McDonough



From “How Buildings Learn” by Stewart Brand 



How do we take things apart?

• That were not intended to be taken apart
• Not designed to be taken apart
• Are glued or connected via means that make it 

next to impossible
• That are assembled in layers that degrade at 

different rates of speed
• That are highly complex
• That mix benign materials with toxic ones (paint, 

glue, coatings…)



This product is neither easy to recycle nor suitable for composting.



philosophy of design for disassembly (DfD)

Jonathan Larson

DFD is a subset of the emerging environmental 
redesign movement which assumes that:

a) humans cause pollution (apes and dolphins may be 
bright but they have never caused a toxic waste dump)
b) humans are conscious beings 
c) pollution is caused by the conscious acts of these 
humans 
d) the more difficult the act of humans, the more 
planning it takes
e) the truly difficult pollution problems are caused by 
acts of significant planning and design. 

Therefore:
Pollution is a function of design!

source: http://www.elegant-technology.com/TVnewide.html



the Germans have already done it

“The Germans, who are no slouches when it come to technological 
creativity, have passed what may be the world's most interesting 
environmental law. Because they are running out of places to hide their 
garbage, they now require manufacturers to take responsibility for recycling. 
The principle is: You made it--you figure out what to do with it when its useful 
life has ended. Three general strategies to cope with this legislation have 
emerged: Some products are designed for easy disassembly and resource 
recovery, others are being reformulated to biodegrade on their own, while 
other products and processes are designed out of the system altogether. By 
assigning total product life responsibilities on the original technological 
creators, the Germans are forcing into existence a whole new generation of 
industrial excellence.”
- Jonathan Larson



mercedes benz + DfE

DfE = Design for the Environment





A house is likely not even as complex, when you really get right down to it…



“The European environmentalists I know consider the 
American infatuation with consumerist strategies to be utterly 
infantile. If the last twelve years have taught us anything, it is 
that peoples and nations who know how to successfully 
produce, eventually dominate those who merely know how to 
shop.”
-Jonathan Larson 



The most comprehensive work on Design for Disassembly has identified the 
more detailed areas associated with Design for Recycling, these are: 

• Designing for ease of disassembly, to enable the removal of parts without 
damage. 
• Designing for ease of purifying, to ensure that the purifying process does not 
damage the environment. 
• Designing for ease of testing and classifying, to make it clear as to the 
condition of parts which can be reused and to enable easy classification of parts 
through proper markings. 
• Designing for ease of reconditioning, this supports the reprocessing of parts 
by providing additional material as well as gripping and adjusting features. 
• Designing for ease of re-assembly, to provide easy assembly for reconditioned 
and new parts. 



Four categories which are related to the four important areas of disassembly and 
recycling, these are: 

• Materials, enabling the disassembled materials to be easily recycled but the 
principles can apply equally to disassembled parts for Re-manufacture or reuse. 
• Fasteners and Connections, enabling easy and quick disassembly. 
• Product Structure, enabling rapid and economic disassembly. 
• Avoidance of glues, adhesives and toxic coatings

vsas simple as ?





Material Flows

• Assuming disassembly is possible, material 
flows must be identified that acknowledge 
whether a material is:
– RECYCLABLE
– COMPOSTABLE
– DISPOSED (no choice but to be waste)
– TOXIC (avoid if possible)

Acknowledgement for the following content and diagrams to the thesis of 
Scott Proudfoot, 2017.



RECYCLABLE

• McDonough and Braungart’s concept of technical 
nutrients, man-made substances that can be renewed by 
industry, is here termed recyclable. 

• Effective recycling depends on the strict meaning of re-
cycling, returning materials back to their original use. 



COMPOSTABLE

• Compostable materials emerge from the concept of 
biological nutrients. Plant matter is harvested, used, and 
left to decompose at end of life. 

• Leveraging the environment for production and disposal 
creates a far smaller ecological footprint than mined 
materials.



DISPOSED

• Materials extracted for a single use encompass most of 
what we build with today. Many of these, like gravel, will 
not be exhausted any time soon. However they form the 
bulk of waste. 

• Downcycled materials also appear here, as they are 
designed for only one use in their current form. 



TOXIC

• A surprising number of building materials are toxic to 
their occupants or the environment. 

• Removing these from use is a priority, as managing 
them in waste streams is a long term problem without 
immediately obvious or economically viable solutions. 



TOXIC RED LIST
Compiled by the Living Future Institute:

• Alkylphenols
• Asbestos 
• Bisphenol A (BPA) 
• Cadmium 
• Chlorinated Polyethylene and 

Chlorosulfonated Polyethlene
• Chlorobenzenes 
• Chlorofluorocarbons (CFCs) and 

Hydrochlorofluorocarbons (HCFCs) 
• Chloroprene (Neopene) 
• Chromium VI 
• Chlorinated Polyvinyl Chloride 

(CPVC) 
• Formaldehyde (added) 
• Halogenated Flame Retardants 

(HFRs) 

• Lead (added) 
• Mercury 
• Polychlorinated Biphenyls (PCBs) 

Perfluorinated Compounds 
(PFCs) 

• Phthalates 
• Polyvinyl Chloride (PVC) 
• Polyvinylidene Chloride (PVDC) 
• Short Chain Chlorinated Paraffin 
• Wood treatments containing 

Creosote, Arsenic or 
Pentachlorophenol 

• Volatile Organic Compounds 
(VOCs) in wet applied products 

https://living-future.org/declare/about/red-list/

https://living-future.org/declare/about/red-list/


White List (Masterformat)



Sticky things…



Not so simple Vinyl Trim

An inherent issue with any building product 
manufactured from PVC:
- Window frames
- Roofing membranes
- Plumbing pipes
- Baseboards, trim, etc.



Not so innocent Wood??

Wood is naturally biodegradable so most wood exposed to the environment 
has been protected with toxic materials to slow degradation.



Changed Wood Treatment Required



Cellulose Insulation
Cellulose insulation has the lowest environmental footprint of all insulation types. To render the fluffy 
paper fibres fireproof however, boric acid (borax) and ammonium sulfate are added. Borax is an 
environmental toxin, which relegates the eminently compostable paper fibres to landfill. Ammonium 
sulfate, on the other hand, while not renewable is commonly used as fertilizer. Substituting a greater 
quantity of ammonium sulfate for boric acid will produce cellulose insulation that can be safely 
composted. 



Rockwool Insulation
Rockwool is growing more and more popular for building insulation. Marketing materials 
often tout its environmental friendliness, however, the rock fibres are held together by a 
toxic thermo-set phenol formaldehyde adhesive. Post-industrial recycling of small 
quantities is practised, though there is no widespread collection system for post-
consumer rock-wool. By replacing the formaldehyde adhesive with a thermoplastic 
polymer such as nylon, the materials can be separated at end of life. Nylon can be 
recovered by solvent dissolution, and cleaned rock fibres can then be remelted into fresh 
wool. 



Wood Adhesive
Recent advances in soy glue promise to remove formaldehyde emissions from composite 
wood products. However, a deeper dive into the chemistry of soy flour adhesives reveals 
that the new ingredient is a curing polymer blend called Kymene. This chlorinated 
hydrocarbon does not emit formaldehyde but will produce the persistent toxins dioxin and 
furan when burned. Research into soy glue chemistries is ongoing, but there may be no 
good solution. Any biodegradable glue will fail to be waterproof enough for structural use. 



Polyethylene
The challenge in designing the life cycle of plastic building components is selecting nontoxic 
chemistries that can be recycled. Polyethylene is the best construction plastic for closed life 
cycles. It is the world’s most common polymer, synthesized from simple hydrocarbon 
precursors without toxic chlorine bonds. Polyethylene and PET in beverage bottles, are the 
only two commonly recycled plastics. When several cycles of use have weakened or 
contaminated polyethylene it can be chemically broken down the original monomers for 
feedstock recycling. 





























DfD - benefits

Designing for disassembly can have the following benefits:

• Facilitate maintenance and repair, thereby reducing costs. 
• Facilitate part/component re-use, thereby recovering materials and 
reducing costs. 
• Assist material recycling, thereby avoiding disposal and handling of waste. 
• Assist product testing and failure-mode/end-of-life analysis. 
• Facilitate product take-back and extended producer responsibility, thereby 
reducing liability and assisting in regulatory compliance. 

source: http://dfe-sce.nrc-cnrc.gc.ca/dfestra/dfestra7/dfestra7_2_e.html



D f DISASSEMBLY – attempt to…
Factors, such as the life span of parts/components, their standardization, 
maintenance requirements, and instructions for servicing and re-assembly, play 
a major role in designing for disassembly. In general, designers should attempt 
to:

• Use detachable joints such as snap, screw or bayonet instead of welded, 
glued or soldered connections. 
• Use standardized joints so that the product can be dismantled with a few 
universal tools, e.g., one type and size of screw. 
• Position joints so that the product does not need to be turned or moved for 
dismantling. 
• Indicate on the product how it should be opened non-destructively, e.g., where 
and how to apply leverage with a screwdriver to open snap connections. 
• Put parts that are likely to wear out at the same time in close proximity so they 
can be easily replaced simultaneously. 
• Indicate on the product which parts must be cleaned or maintained in a 
specific way, e.g., colour-coded lubricating points. 



DfD- evaluate ease of disassembly

Evaluate the ease of disassembly. Consider assigning a weighting and scoring 
system to the list. (based upon an industrial model – adapt to architecture…)

What are the bonding and fastening methods of parts and components?
•insert moulding 
•cohesion 
•adhesion 
•mechanical fastening 
•friction fitting 

What are the additional operations required for disassembly?
•fracturing 
•drilling 
•ungluing 
•heating 
•lubricating 



What are the tools required for disassembly?
•special tool 
•simple tool 
•by hand

What is the tool motion required for disassembly?
•complex 
•turning 
•straight line

What is the level of difficulty for disassembly? 
•technician needed 
•assistant needed 
•deformation required 
•hold-down required 
•heavy 
•small 
•resistant 
•difficult access 
•difficult to grasp 
•difficult to view 





disassembling architecture

Utah School of Architecture –
reinforced concrete

BCE Place – structural steel

?
Is one of these 
inherently 
easier or 
better to 
disassemble?



Deconstructing Christchurch



The sheet steel industry is 
proactively promoting their 
product as being simpler to 
reuse | recycle than the 
alternate – wood frame.



And although this steel framed building might be easy to disassemble 
and reuse…



It won’t be when it is destined to be sprayed with “Shot-crete”…



Even though precast concrete systems might be easy to assemble, careful 
examination is required to see if their disassembled parts are easily reused, retooled 
or recycled/upcycled.
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factor 10 house
source: hopes.uoregon.edu/system/files?file=design_for_deconstruction.pdf 



Overview
Location: Chicago, IL 
Building type(s): Single-family 
residential 
New construction: 
1,830 sq. feet (170 sq. meters) 
Project scope: 2-story building 
Urban setting 
Completed August 2003

F10's design is a straightforward 
response to four primary 
considerations: a narrow City site with 
adjacent buildings, a a modular 
design, an open 1,234-ft2 floor plan 
plus a 605-ft2 conditioned, unfinished 
basement, and a solar chimney 
incorporated into the stairwell. Fa

ct
or

 1
0 

H
ou

se

source: http://www.eere.energy.gov/buildings/database/site.cfm?ProjectID=271



F10 strives to 
reduce life-
cycle 
environmental 
impacts by a 
factor of 10 
compared to 
the average 
home built in 
America 
today. 
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Esherick Homsey Dodge & Davis Architects 
Chicago, IL 
http://ehdd.com

http://ehdd.com/


The modular design works 
within industry's 
dimensional constraints, 
minimizing waste and 
allowing off-site assembly. 
The open floor plan 
enhances cross 
ventilation, and the 
window placement 
maximizes reflected light 
into the interior of the 
home while reducing 
glare. 
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The 125’ x 25’ lot is oriented east-
west. It includes a rear alley and 
is surrounded by single-family, 
detached residential buildings. 
F10 should be socially and 
visually integrated into the 
community. F10 is intentionally 
small to allow for future growth on 
the lot and to keep the building’s 
site coverage low. All setbacks 
were within zoning guidelines; the 
front setback was consistent with 
other homes on the street. F10 
was raised 4’ above grade with a 
basement in order to raise the 
porch and steps to fit in with the 
other houses and foster 
community interaction on the 
street. F10’s form and mass are 
consistent with neighboring 
dwellings. 
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Also paramount to F10 was the minimization of stormwater runoff. The 
area of the lower roof (400 ft2) is planted with sedum, which retains 
stormwater and absorbs heat. 
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The wall of 
water bottles, 
shown here 
(looking up), 
acts as a heat 
sink in the solar 
chimney. 
Augmented by a 
whole-house 
fan, the shaft will 
pull warm air up 
and out of the 
house in the 
summer, and 
push warm air 
down in the 
winter. 
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Energy
F10’s building envelope is super-
insulated to handle the severe 
Chicago climate. It utilizes a 
vertical shaft with south-facing 
operable clerestory glazing to 
reduce primary energy 
consumption. The solar chimney 
brings light into the center of the 
house and supplements the 
daylighting. The chimney also 
collects heat in its upper strata in 
the winter for distribution 
throughout the house. In 
addition, a wall of water bottles 
on the north wall (facing south) 
acts as a heat sink, storing a 
small amount of heat to be given 
off later in the evening when 
ambient temperatures begin to 
drop. 



chartwell school

source: hopes.uoregon.edu/system/files?file=design_for_deconstruction.pdf 



The Hamer Center is engaged with local governments, housing agencies, environmental organizations, 
and architects in an international initiative to develop principles and practices of “Design for Building 
Disassembly” (DfD). This initiative includes discussions with Canadian counterparts to make design for 
building disassembly part of mainstream architectural practice. Building DfD is design that uses 
methods and materials of design and construction to allow buildings to be flexible, adaptable and dis-
mantleable at all stages of their lives. This includes formal design, and design processes, and also re-
examining materials selection and connection details in light of facilitating materials recovery and 
continued life of the materials. 

DfD Project:

Hamer Centre +
EHDD Architecture

source: http://www.hamercenter.psu.edu/gallery/project_3_index.htm
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Design for Recovery:
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source: 
http://www.chps.net/
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Arch 126: philosophies of sustainable design

What is Biomimicry?

A design discipline that seeks sustainable solutions by emulating 
nature’s time-tested patterns and strategies.

Core Idea: Nature has already solved many of the problems we 
are grappling with: energy, food production, climate control, 
non-toxic chemistry, transportation, packaging, and more.

Brings disciplines together who historically don't interact (e.g.,  
biologists, engineers, designers, economists)



Arch 126: philosophies of sustainable design

Several excellent videos of her talks on TED and YouTube web sites

“The biomimics are discovering what works in the natural world 
and more important, what lasts.  After 3.8 billion years of 
research and development, failures are fossils, and what 
surrounds us is the secret to survival.”

Janine Benyus
Biomimicry: Innovation Inspired by Nature



Arch 126: philosophies of sustainable design

Define the Challenge
Clearly articulate the impact you 
want your design to have in the 
world and the criteria and 
constraints that will determine 
success.
1. State the challenge as a 

question.
2. Make sure you are considering 

context.
3. Take a systems view and look 

for potential leverage points.

https://toolbox.biomimicry.org/methods/define/



Arch 126: philosophies of sustainable design

Define the Challenge



Arch 126: philosophies of sustainable design

Biologize Function & Context
Analyze the essential functions and context 
your design solution must address. 
Reframe them in biological terms, so that 
you can “ask nature” for advice.
1. Ask “How does nature?” questions.
2. Think about analogous life functions 

and contexts in nature.
3. Consider multiple possibilities.
4. Flip the question.

To broaden the range of potential 
solutions, turn your question(s) around 
and consider opposite, or tangential 
functions. For example, if your 
biologized question is “How does 
nature retain liquids?”, you could also 
ask “How does nature repel liquids?”https://toolbox.biomimicry.org/methods/biologize/



Arch 126: philosophies of sustainable design

Biologize Function & Context



Arch 126: philosophies of sustainable design

DISCOVER

Look for natural models (organisms 
and ecosystems) that need to 
address the same functions and 
context as your design solution. 
Identify the strategies used that 
support their survival and success.



Arch 126: philosophies of sustainable design

AskNature.org – Database of biomimetic strategies & examples

https://asknature.org/
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Biomimicry Taxonomy
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Biomimicry Taxonomy

1. Find the verb: 
Move away from any predetermined ideas of what you want to 
design, and think more about what you want your design to do. Try 
to pull out single functional words in the form of verbs. The 
questions you might pose through the Search or Browse options 
might be: 

How would Nature…
Capture rainwater?
Store water?



Arch 126: philosophies of sustainable design

2. Try a different angle. 
Some organisms live in areas that don't experience any rain, yet 
they still get all of the water they need. So other questions to pose 
might be:

How would Nature…
Capture water?
Capture fog?
Absorb water?
Manage humidity?
Move water?



Arch 126: philosophies of sustainable design

3. Turn the question around. 
Instead of asking how Nature stores water, you might think about 
how Nature protects against excess water or keeps water out:

How would Nature…
Remove water?
Stay dry?



Arch 126: philosophies of sustainable design

Biomimicry Taxonomy
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Structural Skeleton

Paxton’s Crystal Palace was based on the strength of the Lily Pad 
and the ability of the veins of the leaf to support the thinner 
membranes between.
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Burr = Velcro

https://www.mnn.com/earth-matters/wilderness-resources/photos/7-amazing-examples-of-biomimicry/burr-velcro
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Bugs = Water Collection

The Stenocara beetle is a master water collector. The small black bug lives in a harsh, dry desert environment 
and is able to survive thanks to the unique design of its shell. The Stenocara's back is covered in small, smooth 
bumps that serve as collection points for condensed water or fog. The entire shell is covered in a slick, Teflon-
like wax and is channeled so that condensed water from morning fog is funneled into the beetle's mouth. It's 
brilliant in its simplicity.
Researchers at MIT have been able to build on a concept inspired by the Stenocara's shell and first described 
by Oxford University's Andrew Parker. They have crafted a material that collects water from the air more 
efficiently than existing designs. About 22 countries around the world use nets to collect water from the air, so 
such a boost in efficiency could have a big impact.
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http://www.nytimes.com/2006/06/27/science/27find.html?_r=1
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Singapore Arts Center
Shading screen over glass roof whose angles are fine tuned to the solar 
path as inspired by polar bear fur.

Biomimicry in Architecture
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Al Bahar Towers in Abu Dhabi, 
by Aedas – façade opens and 
closes as timed to the sun.
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Al Bahar Towers in Abu Dhabi, 
by Aedas – façade opens and 
closes as timed to the sun.
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Photovoltaic panels that 
turn to track the sun, just 
like sunflowers.
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Termite den = Office building
Termite dens look otherworldly, but they are surprisingly comfortable places to live. While the temperature 
outside swings wildly throughout the day from lows in the 30s to highs over 100, the inside of a termite den 
holds steady at a comfortable (to a termite) 87 degrees.
Mick Pearce, architect of Eastgate Centre in Harare, Zimbabwe, studied the cooling chimneys and tunnels of 
termite dens. He applied those lessons to the 333,000 square-foot Eastgate Centre, which uses 90 percent 
less energy to heat and cool than traditional buildings. The building has large chimneys that naturally draw in 
cool air at night to lower the temperature of the floor slabs, just like termite dens. During the day, these slabs 
retain the coolness, greatly reducing the need for supplemental air conditioning.
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LIVING CERTIFICATION

A project achieves Living Certification or Living
Building Certification by attaining all Imperatives 
assigned to its Typology. 

All twenty (20) Imperatives are required for Buildings, 
fifteen (15) for Renovations and 
Seventeen (17) for Landscape and Infrastructure 
projects.



PETAL CERTIFICATION

While achieving Living Certification is the ultimate goal, meeting
the Imperatives of multiple Petals is a significant achievement
in and of itself. 

Petal Certification requires the achievement of at
least three of the seven Petals, one of which must be either the Water, 
Energy or Materials Petal.

Imperative 01, Limits to Growth and Imperative 20,
Inspiration and Education are required.













































































Bullitt Center
2013
Seattle, Washington
The Miller Hull Partnership

http://www.bullittcenter.org/2015/04/01/bullitt-
center-earns-living-building-certification/

http://www.bullittcenter.org/2015/04/01/bullitt-center-earns-living-building-certification/
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Bullitt Center

Plantings chosen should be:
• Natural to the area
• Perennial
• Able to survive with 

minimal watering
• Use NON potable 

(drinking) water

• Readjust our thinking 
about what is beautiful?
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Bill Fisch Forest Stewardship 
and Education Centre
2016
York Region, Ontario
DIALOG Design

Targeting 
Living 
Building 
Challenge

h
tt

p
:/

/w
w

w
.d

ia
lo

g
d

es
ig

n
.c

a/
p

ro
je

ct
s/

yo
rk

-r
eg

io
n

-fo
re

st
-s

te
w

ar
d

sh
ip

-e
d

u
ca

tio
n

-c
en

tr
e/

http://www.dialogdesign.ca/projects/york-region-forest-stewardship-education-centre/
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The first Living Building Challenge contender in Ontario, conservation strategies 
including: 
• a high-performance envelope with R-40 walls and R-60 roof; 
• a window-to-wall ratio of less than 30%; 
• and triple-glazed windows oriented for optimal solar orientation
• 35kW photovoltaic array contributes to the net positive energy result. net zero 

water, with rain and well water meeting 100% of occupant needs. 
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Bill Fisch Centre

http://www.sabmagazine.com/blog/2016/06/08/2016-ontario-regional-winner-and-technical-award-winner/
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https://living-future.org/lbc/case-studies/



so …the new design assignment

• Build buildings, that like trees, produce more energy than they consume 
and purify their own waste water

• Factories that produce effluents that are drinking water

• Products that when their useful life is over do not become waste but can 
be tossed onto the ground to decompose and become food for plants and 
animals and nutrients for the soil; or that can return to industrial cycles to 
provide high quality raw materials for new products

• Billions of dollars of worth of materials that can be accrued for use each 
year

• Transportation that improves the quality of life while providing service

• A world of abundance, not one of limits, pollution and waste.
- William McDonough
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