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Green Manufacturing has a positive effect on the bottom line; its implementation 
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lowers costs, improves production lead time, or increases product quality.  It is also 
seen a a competitive advantage by companies who can efficiently use financial 
resources, technological knowledge, and operations to implement green 
manufacturing processes.  
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Six companies were selected for this study from the Global Round Table on Climate 
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Change (GRTCC). 

According to the GRTCC website, the companies bring together stakeholders from 
all regions of the world to discuss and explore areas of potential consensus 
regarding core scientific, technological, and economic issues critical to shaping 
sound policies on climate change.  

Background on our Companies

FPL Group, Inc.

One of the largest providers of electricity-related services 

Serves more than 8 million people along the eastern and southern Florida

DuPont

Operates in more than 70 countries 

Offers a wide range of innovative products and services spanning many 
markets

General Electric (GE)

A multinational company that participates in a wide array of markets 

Dedicated to turning imaginative ideas into products

GE recorded revenues of $163.4 billion in 2006

Toyota

A multinational corporation and the second largest automaker in the world

Encompasses Toyota, Lexus, Scion, and parts of Daihatsu brands, divisions 
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Cost Savings and Production Increase are possible because a good plan enables a 
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company to spend less money by preventing unnecessary waste rather then 
spending additional money by preventing unnecessary waste.  
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Dow Chemical’s main recycled products are plastics
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“Toyota Recycle Vision” program minimizes their negative environmental impact

2004 Sienna minivan and Camry Solara coupe are made from all recycled 
materials
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Bayer has reduce water usage from 2.2 million cubic meters per day to 1.2 million in 
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2005

Dow Chemical had reduced water use by 38% since 1994 and has developed 
several water recycle programs



FPL endorsed the Joint Statement of the GRTCC committing itself to global action 
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to alleviate global warming risks while meeting the need for energy, economic 
growth, and sustainable development world-wide. Furthermore, FLP is ambitious to 
become a leading green company by using natural gas as fuel to produce 50 per 
cent of their electricity. 

DuPont will introduce fleet vehicles which use the leading technologies for fuel 
efficiency and fossil fuel alternatives. 

Toyota leads the field in lowering emissions and improving fuel economy in 
gasoline-powered vehicles. Toyota not only developed and produced the world's first 
mass-produced gas/electric hybrid car, but is also pioneering fuel cell cars to further 
reduce air pollutants.

Dow’s production has increased by 32 percent since 1994, their total emissions of 
CO2 have been successfully reduced by 32 percent. Dow has achieved this through 
long-term energy efficiency improvements and by converting to more climate 
friendly technologies.



Satisfying the regulations and policies is not easy. For example, the End of Life 
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Vehicle (ELV) regulation requires that by 2006 all automakers in the European 
Union recover 85% of a vehicle’s weight and 95% by 2015. In addition, no lead, 
mercury, cadmium, or hexavalent chromium can be used after July 1, 2003.

External factors include customers, competitors, and regulations. This last factor 
induces manufacturing to rapidly implement green processes [23]. Having 
environmentally friendly standards creates a very positive reputation with the public, 
saves cost, and promotes new and improved (product) designs.  Internal factors 
that will lead a company to adopt green initiatives include ethical objectives set by 
management and the desire to achieve a competitive advantage. 



Environmental changes and the implementation of green manufacturing require a 
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company to change its entire processes; from product planning and procurement 
policies to production and logistics [1]. 

PLM is about product data, information and knowledge combined with people, 
processes, and technology. PLM can benefit a company practicing green 
manufacturing. The accessibility and information sharing that PLM provides 
supports green manufacturing because not only does it assist companies’ 
compliance with environmental directives and regulations, but it also greatly 
decreases wasted time, energy, and materials. 



If a company used a common PLM information core, not only would data and 
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design information be accessible, but also a library of green directives and legal 
issues. When building a new product, PLM can provide information on facility lay-
outs and knowledge of existing equipment.  This information can pre-determine 
which facilities are best suited to practice green manufacturing. The support of a 
product relies heavily on sales and distribution.  PLM would provide information on 
warranties, product performance, hiring practices, and other product data that would 
make the support function more effective. 

PLM provides information on product design and material make-up which is vital for 
the recycle and disposal phase. Simultaneously, methods of efficient product 
disposal and recycling are also related to the planning and design phases of PLM. 
Thus, the accessibility and information sharing that PLM provides supports green 
manufacturing because not only does it assist companies’ compliance with 
environmental directives and regulations, but it also greatly decreases wasted time, 
energy, and materials. 
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FLP:  And more than half of FLP’s energy comes from natural gas. DuPont:  And 
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significantly reduce green house emissions.  Toyota:  Their global earth charter 
promotes environmental responsibility throughout the entire company.  

FLP, an important energy producer for the US, is engaged in substantial green 
energy efforts. More than half of its energy comes from natural gas and more green 
expansions are planned.

DuPont has committed that by 2015 it will increase revenues from energy efficient 
processes and/or significantly reduce green house gas emissions.

General Electric has become a leading company in developing green products and 
processes through their Ecomagination program. Furthermore, GE’s belief that 
financial and environmental performance can work together to drive company 
growth will enable them to continue to undertake the world’s biggest environmental 
challenges.  

Toyota leads green efforts in the automotive industry and is working towards a 
“Toyota Recycle Vision”. Many of Toyota’s goals have been reached due to their 
global earth charter that promotes environmental responsibility throughout the entire 
company.

The Dow Chemical Company implementation of energy efficient processes, 
chemical recycling programs, waste water reduction, and lowered green house gas 
emissions prominently demonstrate their commitment to green manufacturing.

Bayer is working towards sustainable development by using energy efficiently, 
increasing water conservation, more safely disposing hazardous wastes, and 
lowering green house gas emissions. Their goals are sought with efficient resource 
management and future-oriented climate protection activities. 



similarities between green manufacturing processes and PLM affirm the 
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relationship and support the trend towards green manufacturing. PLM’s 
objectives emphasize not to waste time, energy or materials. Green 
manufacturing also looks for the conservation of resources and reduction of 
waste. Thus, PLM can support green manufacturing procedures by tightly 
integrating such practices into the lifecycle of a product and yielding 
environmentally friendly productions.

The environmentally-friendly practices seen in our studied companies 
indicate green manufacturing is already a very actively pursued objective. 
However, to compete in a global world and to comply with the many 
environmental protection regulations and standards is not easy. The 
information core of the PLM cycle helps to lessen this burden by capturing 
information and storing it for use by all stages of a product’s life. This 
simultaneously leads to competitive advantages and environmental 
friendliness 



Finally, our future work includes:
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Studying companies and their current green activities

Examining how the change of green manufacturing over time might yield 
significant insights 

Charting when and what activities were adopted by companies over a 
significant period of time.
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