
Climaterials



Materials Consumption in the United States by Sector of Origin, 1975–2000
Source: WRI Material Flows Database 2005

Materials Consumption



Recycling Rates



Waste Generation Rates



One Man’s Waste



Recycling rates vs. waste generation 
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Materials Management

• “Landfills are becoming 
obsolete.”

• “Manufacturing processes 
based on managing 
resources efficiently, closing 
the loop of material flows”

• “Product stewardship is a 
standard operating 
procedure”

• “Landfills made obsolete or 
phased out”



Lifecycle Thinking



The Foundation Paper



Sector Based Approach



Systems Based Approach



Beyond Climate(rials)



The “Wasteberg”

Producing materials 
creates approximately 
5 Billion tons of “Bevill” 
or special waste each 
year

Upstream waste comes 
from:

• Mining raw materials
• Extracting oil and 
natural gas
• Production

Wasteberg



Environmental Justice
NASA Satellite Images



Embodied Water

ONE DROP (shown in the illustrations) is 
equivalent to 50 litres of virtual water 
(production-site definition).
All figures shown on this poster are based  
on exemplatory calculations and may 
vary depending on the origin and produc-
tion process of the product.

The water footprint of a product (a com-
modity, good or service) is the volume of 
freshwater used to produce the product, 
measured at the place where the product 
was actually made. It refers to the amount  
of the water used in the various steps of  
the production chain.

This poster, its design, and the artwork it features may only be used, reprinted, or redistributed with written permission by Timm Kekeritz.  © 2010 Timm Kekeritz, www.virtualwater.eu

DATA: 

 DESIGN: 
TYPEFACE: 

Hoekstra, A.Y.; Chapagain, A.K. (2008) 
Globalization of water:  
Sharing the planet’s freshwater resources
Blackwell Publishing, Oxford, UK
www.waterfootprint.org
 Timm Kekeritz, www.virtualwater.eu 
TheSans and TheSerif, Luc(as) de Groot

Virtual water embedded in productsFOOTPRINTWATER
For the full poster featuring many more 
products and in-depth information, visit: 
www.virtualwater.eu
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Embodied Oil



Doing the Math



Impacts from Recycling Rate (33%)



39 million
cars off the road

22 million
homes heated/ 

year

50
power plants 

avoided

400 million
barrels of oil 
conserved

Impacts from Recycling Rate (33%)



0

75

150

225

300

Aluminum Cans PET Bottles HDPE Bottles Newspaper Cardboard Steel Glass

Recycled
Virgin

Recycling Conserves Energy

Energy Use: Recycled vs. Virgin Content Products
(million BTUs/ ton)



Cost Effective GHG Reductions
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Jobs



Manufacturing
U. S. Annual PET Bottle Usage 
Generated: 2.54 Million Tons 
of material
Avoiding the production of 
these materials would avoid 
5 million tons of CO2 
equivalent.

Recycling Avoids GHG 
Emissions
If we recycled 25% more PET, 
that would be equal to avoiding 
GHG emissions from 131 
million gallons of gasoline.

Lifecycle of a PET Bottle



Actions



Increase to 50% 
recycling 
nationally  

• 70-80 
MMTCO2E per 
year potential 
GHG reductions

Increase to 100% 
recycling 
nationally

• Up to 300 
MMTCO2E per 
year potential 
GHG reductions

GHG Reduction Potential



Recycling
http://www.calrecycle.ca.gov/LGCentral/Library/localdocs/

default.htm

Composting
http://www.sfenvironment.org/downloads/library/

sf_mandatory_recycling_composting_ordinance.pdf 
Construction & Demolition Debris / Green 

Building
http://www.calrecycle.ca.gov/LGCentral/Library/CandDModel/

Instruction/

Model Community Ordinances

http://www.calrecycle.ca.gov/LGCentral/Library/CandDModel/Instruction/
http://www.calrecycle.ca.gov/LGCentral/Library/CandDModel/Instruction/
http://www.calrecycle.ca.gov/LGCentral/Library/CandDModel/Instruction/
http://www.calrecycle.ca.gov/LGCentral/Library/CandDModel/Instruction/


Environmentally Preferable Purchasing



Environmentally Preferable Purchasing

Procurement Guidelines:
http://www.calrecycle.ca.gov/
LGCentral/Library/innovations/
procurement/

http://www.calrecycle.ca.gov/LGCentral/Library/innovations/procurement/
http://www.calrecycle.ca.gov/LGCentral/Library/innovations/procurement/
http://www.calrecycle.ca.gov/LGCentral/Library/innovations/procurement/
http://www.calrecycle.ca.gov/LGCentral/Library/innovations/procurement/
http://www.calrecycle.ca.gov/LGCentral/Library/innovations/procurement/
http://www.calrecycle.ca.gov/LGCentral/Library/innovations/procurement/


Product Stewardship



Dematerialization



Extended Producer Responsibility



EPR Laws as of 2006



EPR Laws as of November 2010



EPR: What Local Governments Can Do



www.productpolicy.org

http://www.productpolicy.org
http://www.productpolicy.org


Zero Waste



The Case for Zero Waste, Zero Waste Alliance http://www.zerowaste.org/case.htm

Epson 
reduced its waste to zero 
saved $300,000

Hewlett Packard 
reduced its waste by 95%
saved $870,564

Business Case for Zero Waste



Zero Waste Franchise Tools



Very high recycling and composting rates 
would only reduce 15% of GHG emissions 
due to goods and food (or 6% of the total 
US GHG inventory). 

Prevention and reuse have the potential 
to address all of GHG emissions due to 
goods and food.

Source Reduction and Reuse



Source Reduction: Green Building



From a LCA commissioned by the 
Oregon DEQ:

Recycling a half-liter, single-use PET 
water bottle reduces greenhouse gas 
emissions by 16% compared to 
disposing of it (in Oregon). 

Drinking water from the tap can reduce 
greenhouse gas emissions by 79 – 98%.

Source Reduction: Water



From a study 
commissioned by Oregon 
DEQ, Metro, and the US 
EPA:

Shipping bags – even if 
made from virgin 
resources and not 
recycled – have lower 
environmental burdens in 
most categories than 
cardboard boxes – even if 
the boxes contain high 
levels of recycled content.

Source Reduction: Packaging



Material Bans



Material Bans

Food packaging ordinances
http://www.stopwaste.org/home/

index.asp?page=1147

Plastic bag reduction ordinances
http://plasticbagbanreport.com/

http://www.stopwaste.org/home/index.asp?page=1147
http://www.stopwaste.org/home/index.asp?page=1147
http://www.stopwaste.org/home/index.asp?page=1147
http://www.stopwaste.org/home/index.asp?page=1147
http://plasticbagbanreport.com
http://plasticbagbanreport.com


• Prohibits designated types of waste from landfills 
and incinerators

• Feasible to ban disposal only when there are 
recycling and reuse options

• Massachusetts's Department of Environmental 
Protection

• Waste Disposal Ban Regulation 
• www.mass.gov/dep/recycle/laws/bansreg.htm

Disposal Bans

http://www.mass.gov/dep/recycle/laws/bansreg.htm
http://www.mass.gov/dep/recycle/laws/bansreg.htm


Durability



Projects
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Chartwell School



50

Deconstruction
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Design for Deconstruction
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Case Study and Guide
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Wood Frame
Steel Frame
Concrete Frame

Chartwell School  (Wood)   31.8 lbs CO2/sf
Global Ecology Lab  (Steel)51.8 lbs CO2/sf
CSUMB Library  (Concrete)69.4 lbs CO2/sf

Pounds of CO2/ Square Feet
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Disassembly Matrix
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Embodied CO2 Analysis



56

Factory Built Relief Housing



57
Disassembly and Reuse Plan
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Modular Joints for Transport



Competition Partners



1

REUSABLES 102

A cost comparison model for  

Reusable Transport  
Packaging 

How Businesses Have Successfully Switched to Reusable Transport Packaging 

StopWaste.Org Reusable Packaging



www.usereusables.com

http://www.usereusables.com
http://www.usereusables.com


Cost Comparison Calculator



Peerless Coffee



West Coast Forum on 
Materials Management and 

Climate Change





Changed its inventory method to include 
“upstream” emissions for the production 
of materials disposed of that are targeted 
for recovery in the City’s Climate Action 
Plan.

Ft. Collins, Colorado





Oregon DEQ hired Stockholm 
Environment Institute to develop a 
consumption-based emissions 
inventory for Oregon. This project is 
currently underway and DEQ hopes to 
release draft results later in the year.

Oregon



Faster and cheaper progress in reducing 
GHG.

Includes all households or businesses.

More directly under the control of 
communities than are energy supplies 
and regional transportation.

Climaterials in GHG Strategies
(Skumatz 2009). 



Use national estimates

Narrative

Per capita estimate 10 metric tons 
(10 tons x community population)

Inventory Approaches



King County and Seattle



   

 
 

A new webinar series! 
Coordinated by EPA Region 10 and the West Coast Climate 

and Materials Management Forum 
Designed to provide you with the information and resources you need to 

reduce GHG emissions and create more sustainable patterns of consumption 
in your community.  Webinars are the first Tuesday of every month at 9am, 

The first webinar is Tuesday, February 1st at 9 AM. 
 

Register at https://www1.gotomeeting.com/register/928518465  
 

 
 
 

 

TOPICS include: 
! Intro: Unsustainable Consumption 
! The Connection to Climate Change 
! Your Eco Footprint & Downsizing 

Your Consumption 
! Psychology Of Overconsumption 
! Influencing Behavior Change 
! Reducing Consumption to Improve 

Quality of Life and Happiness 
! The Economics of Consumption 
! Consumption, Advertising and the 

Creation of Desire 
! Food: Why we eat too much and 

waste too much. 
! Designing Communities and 

transportation to Reduce Our Carbon 
Footprint and Recreate Community 

! Changing Industry & the Morality of 
Editing Consumer Choice 

 

For more information go to 
www.epa.gov/region10/westcoastclimate.html  

or contact Viccy Salazar at 
salazar.viccy@epa.gov 

Webinar Series on Consumption



http://captoolkit.wikispaces.com

http://captoolkit.wikispaces.com
http://captoolkit.wikispaces.com


Climaterials Tools



www.epa.gov/climatechange/wycd.waste/
calculators/ReCon_home.html

http://www.epa.gov/climatechange/wycd.waste/calculators/ReCon_home.html
http://www.epa.gov/climatechange/wycd.waste/calculators/ReCon_home.html
http://www.epa.gov/climatechange/wycd.waste/calculators/ReCon_home.html
http://www.epa.gov/climatechange/wycd.waste/calculators/ReCon_home.html


www.athenasmi.org



www.epa.gov/warm

http://www.epa.gov/warm
http://www.epa.gov/warm


Food Source Reduction Tool



CoolClimate.Berkeley.edu



Canada’s GHG Waste Calculator
For a copy, email TMB@ec.gc.ca

mailto:TMB@ec.gc.ca
mailto:TMB@ec.gc.ca


www.icleiusa.org/action-center/tools/
cappa-decision-support-tool/

http://www.icleiusa.org/action-center/tools/cappa-decision-support-tool/
http://www.icleiusa.org/action-center/tools/cappa-decision-support-tool/
http://www.icleiusa.org/action-center/tools/cappa-decision-support-tool/
http://www.icleiusa.org/action-center/tools/cappa-decision-support-tool/


EPA’s MSW Decision Support Tool
For a copy email Research Triangle Institute, Keith Weitz: Kaw@rti.org 

mailto:Kaw@rti.org
mailto:Kaw@rti.org


www.nist.gov/el/economics/BEESSoftware.cfm

http://www.nist.gov/el/economics/BEESSoftware.cfm
http://www.nist.gov/el/economics/BEESSoftware.cfm


www.happyplanetindex.org

http://www.happyplanetindex.org
http://www.happyplanetindex.org


Collaborative Consumption

Access is better than ownership.







Dig N Swap



Book Mooch



The Sharehood



Thread Swap



Neighbor Goods



Share Some Sugar



Snap Goods



Thing Loop



Thred Up



Swap It Baby



Scoodi



Cozy Bug



Bag Borrow or Steal



Wear Today Gone Tomorrow



Zilok



Solar City



Rentoid



Hire Things



Share Zen





Bixi



B cycle



Velov



Zebigo



RelayRides



Rent Cycle





We Commune



Trade School



Shared Earth



Itizen



Pass the Baton



Saskia van Gendt
vangendt.saskia@epa.gov
415-947-4103

mailto:vangendt.saskia@epa.gov
mailto:vangendt.saskia@epa.gov

