
































Photograph showing the root nodules 
of a legume (bird’s foot trefoil). 
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u  fertilizers"
u  pesticides"
u  herbicides"
u  irrigation"
u  plant breeding/genetic engineering"





Hawken, The Ecology of Commerce, 2010"







The most commonly raised commodities in US agriculture are 
beef cattle, horses and forages (plant material eaten by 

grazing livestock)."

The most economically important farm commodities 
are grains, poultry, dairy products and specialty crops; 
these are typically raised on a small fraction of US 
farms.  These commodities involve production 
systems that use most of the energy, fertilizers, 
agrichemicals and hired labor in the US.!

From a landscape perspective, most US cropland is planted to"
corn, soybean, forage crops and wheat."





Mid-sized farms sales categories ($10,000-$249,000) are declining 
in importance, while small farms have increased in number and 
large farms have rapidly increased their share of total US farm 
production value."



30% ground cover ="
erosion reduced by 1/2"







The two major GHGs emitted from US agriculture are nitrous oxide 
(N2O) and methane (CH4).  The N2O comes from soil management 
activities such as fertilizer use, manure application, and growing N2-
fixing crops.  The CH4 comes from enteric fermentation of ruminant 
animals.  The agricultural sector is the largest contributor to N2O and 
CH4 emissions in the US; both of these gases have significantly higher 
global warming potential than CO2. "



In 2006, agriculture was responsible for 6.4% of the total"
GHG emissions in the US."

One teragram (Tg) ="
1 million metric tons"







Fridley, in The Post-Carbon Reader, 2010"





The Post-Carbon Reader, 2010"



Hawken, The Ecology of Commerce, 2010"



Hawken, The Ecology of Commerce, 2010"



Because of the slow maturation of human beings, we have 
not had sufficient time to understand the multigenerational 
health consequences of exposure to hazardous materials.  
Certain man-made compounds, particularly in the 
chlorinated hydrocarbon family, are mistakenly recognized 
by the human body as hormone messengers, providing the 
wrong information to cells and bodily functions, information 
that is confusing to the body, possibly leading to serious 
damage."

Hawken, The Ecology of Commerce, 2010"



The proliferation of man-made compounds being introduced 
into the environment is far greater than the rate and capacity 
at which they can be researched and understood."

Any time a system creates by-products that harm rather 
than support life, it is a form of waste, and by definition it is 
uneconomical.  An enduring and true economy does not 
create waste that is useless."

Hawken, The Ecology of Commerce, 2010"

















Modern landfills contain discarded products that were made 
from valuable materials that required effort and expense to 
extract and make – billions of dollarsʼ worth of material assets.  
This waste is the ultimate product of an industrial system that 
is designed on a linear, one-way cradle-to-grave model."

McDonough & Braungart, Cradle To Cradle, 2002"



To achieve universal design solutions, manufacturers design 
for a worst-case scenario – they design a product for the 
worst possible circumstance, so that it will always operate 
with the same efficacy.  "

McDonough & Braungart, Cradle To Cradle, 2002"

Universal design approaches to typical product development 
tend to overwhelm and ignore natural and cultural diversity, 
resulting in less variety and greater homogeneity (and greater 
fragility).  "



Waste and pollution are not necessarily the results of 
corporations doing something morally wrong.  They are the 
consequences of outdated and unintelligent design.  Poor 
design……perpetuates intergenerational tyranny – tyranny 
over future generations through the effects of present actions."

McDonough & Braungart, Cradle To Cradle, 2002"



The Four R’s:  Reduce, Reuse, Recycle and Regulate 

Recycling is actually downcycling; recycling reduces the 
quality of the material over time; it can actually increase 
contamination of the biosphere."

Downcycling can be expensive for businesses because it 
forces materials into more lifetimes than they were originally 
designed for, a complicated and messy conversion and one 
that itself expends energy and resources."

McDonough & Braungart, Cradle To Cradle, 2002"

The Response by Business 

Eco-Efficiency:  doing more with less; reduction is a 
central tenet of eco-efficiency."



The Alternative:  Eco-Effectiveness 

The key is not to make human industries and systems 
smaller, as propounded by Eco-Efficiency, but rather to 
design them to get bigger and better in a way that 
replenishes, restores, and nourishes the rest of the world."

McDonough & Braungart, Cradle To Cradle, 2002"



The Earthʼs major nutrients – carbon, oxygen and nitrogen – 
are cycled and recycled.  Waste equals food.  This is a cyclical 
cradle-to-cradle biological system."

Over time, we have evolved from a cradle-to-cradle culture to a 
cradle-to-grave culture.  We need to go back to a cradle-to-
cradle culture to achieve sustainability."

McDonough & Braungart, Cradle To Cradle, 2002"



To eliminate the concept of waste means to design things 
– products, packaging and systems – from the very 
beginning with the understanding that waste does not 
exist."

Products can be composed of either materials that 
biodegrade and become food for biological cycles, or of 
technical materials that stay in closed-loop technical cycles 
in which they continuously circulate as valuable nutrients for 
industry."

McDonough & Braungart, Cradle To Cradle, 2002"
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