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“Glass is nature’s 
safest container”

“Glass is the 
ultimate in 
sustainability”





SUSTAINABILITY DEFINITION

The process of managing available 
resources, investments and technologies 
to maintain and optimize operations for 
greater safety, reliability, efficiency, and 
environmental and social awareness.



SUSTAINABILITY DEFINITION

Sustainability means meeting our own needs 
without compromising the ability of future 
generations to meet their own needs.

Brundtland Commission



SUSTAINABILITY DEFINITION

Sustainability is the ability to continue a defined 
behavior indefinitely. Environmental sustainability 
is the ability to maintain rates of renewable 
resource harvest, pollution creation, and non-
renewable resource depletion that can be 
continued indefinitely. thwink.org



SUSTAINABILITY DEFINITION

Sustainability is wondrously complicated. Every 
person will give you a slightly different definition 
of sustainability. That’s because sustainability 
really can be applied to almost anything in life.

Arizona State University School of Sustainability



1. The process of managing available resources, 
investments and technologies to maintain and optimize 
operations for greater safety, reliability, efficiency, and 
environmental and social awareness.

2. Meeting our own needs without compromising the ability 
of future generations to meet their own needs.

3. The ability to continue a defined behavior indefinitely. 

4. Wondrously complicated. 

WHAT IS THE BEST DEFINITION?



SUSTAINABILITY DEFINITION

Sustainability means meeting our own needs 
without compromising the ability of future 
generations to meet their own needs.

Brundtland Commission



THREE PILLARS OF SUSTAINABILITY
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environment
society economy



UN SUSTAINABLE DEVELOPMENT GOALS
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UN SUSTAINABLE DEVELOPMENT GOALS



SIMPLIFIED CHEMICAL INDUSTRY



MODERN CHEMICAL INDUSTRY
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ROUGH INDUSTRY MASS BALANCE



CHEMICAL TRANSFORMATION
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ROUGH MASS BALANCE
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IMPLICATIONS
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CARBON FOOTPRINT OF INDUSTRY



GLOBAL CO2 EMISSIONS FROM INDUSTRY



OPTIONS FOR CO2



POTENTIAL SOLUTIONS FOR DIRECT EMISSIONS
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PLAN FOR ZERO EMISSIONS
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490 for all 
Germany 
today

227 for all 
industry



MAIN FOCUS AREAS-2020 UPDATE



BAD OMEN
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MODERN CHEMICAL INDUSTRY
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OCEAN PLASTIC
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THE PACIFIC GYRE
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In The Pacific Gyre At Point of Highest Plastic Concentration

Mark
Typewriter
https://media.greenpeace.org/archive/Arctic-Sunrise-s-Enters-the-Great-Pacific-Garbage-Patch---Web-Video--Clean--English--27MZIFJWHRHRH.html

https://media.greenpeace.org/archive/Arctic-Sunrise-s-Enters-the-Great-Pacific-Garbage-Patch---Web-Video--Clean--English--27MZIFJWHRHRH.html
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packaging
39% 



PLASTIC PROVIDES BENEFITS
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PLASTIC PROVIDES BENEFITS
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ALTERNATIVES COST MORE
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Source: American Chemistry Council TRUCOST report



ALTERNATIVES HAVE HIGHER ENVIRONMENTAL COSTS
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Source: American Chemistry Council TRUCOST report



POSSIBLE SOLUTIONS



WASTE REDUCTION HIERARCHY
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USE LESS WITH MORE EFFICIENT PACKAGING
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2015



ENABLE RECYCLING



PROVIDE ALTERNATIVES
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RECOVER
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DISAPPEAR
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WHICH IS MOST VALUABLE

75~2¢



RECYCLING PRICES

76

9.16¢ 0.22¢ 0.20¢0.61¢ 0.01¢

~2¢



GOOD NEWS



DOWNCYCLED PET



MORE DOWNCYCLED CONTENT





CAUTIONARY TALE OF UNINTENDED CONSEQUENCES



WHAT IS THE SAFE LEVEL?



LEAD RELEASE FROM METALS PROCESSING

Cu production  13,000 tons of Pb






