A Total Systems Perspective
to Green Engineering
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Tree hugger vs. Modern tree hugger




GM Sustainability Goals

All manuf. sites will have a wildlife habitat certification or
equivalent (where feasible)

GM will utilize 125 MW of renewable energy sources
Reduce energy intensity by 20% (baseline 2010)
Reduce carbon intensity by 20% (baseline 2010)
Reduce total waste by 10% (baseline 2010)

Reduce water intensity by 15% (baseline 2010)
Reduce VOC intensity by 10% (baseline 2010)

100 mfg. sites and 25 non-manufacturing sites are landfill-
free
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It will be the day we reallze howt ese condit
are deterring sustainable development Whenw
same time, sustainable solutions are what can
provide for Improvement.




We are within an extremely turbulent era, with a need to
focus on sustainability factors with great intensity. In
many areas around the world, basic human needs are not
met and more are at risk from natural and man induced
sources. These societal siressors will limit sustainable
development and green chemistry applications




It WI|| be a day of by product synergles
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GM Landfill Free Global Progress

Landfill Free Operations Tracking Chart
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GM'’s 122 LANDFILL-FREE FACILITIES
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Can you Imagine using scrap vehicle
parts to make coats for the homeless?

of sound

absorption material donated
from production of Malibu
and Verano sedans

e

o ti 800 self- |4

§ .. heated waterproof coats
7 that transform into

~ . sleeping bags for the
Swe. ol homeless.
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« Can you imagine the day goods are
manufactured In a benign way around the
world

It will be a day that applies green
chemistry to all proces%s
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Creation vs. Deployment
Flame Treatment of TPO IP’s

Lower Costs:
- Lower Energy Usage Over Traditional
Processes
- Lower Emissions - Carbon Footprint

- Significant Reduction in CO2
Emissions

- No VOC”s or HAP”s produced

e Near Zero Production of Solid Waste
- No Clean Up Costs
- No Disposal Costs

e Reduced Cost Of Compliance
e Reduced Risk Of Cost Of Non-
Compliance




Developing a total systems perspective to green, considering demand,
creation, development, manufacturing, usage & reuse.

Buick Verano
Recycled cardboard
used In headliner

GMC Sierra
Plastic caps and
shipping aids used
In radiator shrouds

Chevrolet Volt
Old tires used In air
and water baffles




Can you imagine the day that Green doesn't exist

It will be a term used in the past, with no current relevance
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Can you imagine operating without fear of;: change the unknox&x
power loss, domination JA

It will be a day that develops innovative solutions to solve'many
of the worlds problems









Wood Crates from Europe







One-way containers shipped to the U.S. reused to build trailers
Chevrolet Cruze center console
repurposed as a fishing sled
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What can be done with this parking lot to
Improve people’s health and environment




International trade impacts material
and methodology choices




You can start with this
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Add This




And turn 1t into this
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We look forward to the day that
resources continue In use phases

Approach waste elimination from
sustainable financial perspective;
generates leadership interest

Since 2007, GM has generated over =
$2.5B in revenue through recycling ¢
activities

View by-products from a systems
perspective to:

Reuse and repurpose as inputs

Protect the environment
By Eliminate cost/create revenue




All companies should set a
goal to generate 0 revenue,
have 0 costs from by-products




That which man brought together,

can be separated
https://vimeo.com/56820882



https://vimeo.com/56820882

Adapting technology for innovative
uses

oll absorbents



Helping the world during a time of crisis

The Gulf oil spill stirred the emotion of environmental
professionals in the automotive industry to assist.

Used expertise to demonstrate what can be
accomplished in the realm of polymer recycling when all
levels of the product chain work in unison.

Technologies involved included a closed loop recycling
system already in place, and repurposing current
recycled material for oil absorbent boom that can be re-
introduced into the recycle stream in lieu of landfill after
serving clean-up purpose.

Chevrolet Volt baffles included:
25% boom material
25% recycled tires from our vehicle test facility
25% packaging plastic from Fort Wayne plant

25% mixture of post-consumer recycled plastics and other
 pO™mag
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When is recycling a material bad?

When it can be reused for
more value, less energy
demands




Bio digestion
Technology
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-Oan«g*/bu imagine the day that I?asic

human needs are met — * i
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Looking forward to taklng our next steps
together along our path to sustainabillity,
using our vision to actually see and
imagining a world not as it is, but what it

~ can become




