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Overview

• What is sustainability
• OSHA’s interest in sustainability
• Characteristics of sustainable workplaces
• Benefits of Implementing Sustainable • Benefits of Implementing Sustainable 

Practices
• Application to Nanotechnology and 

Nanomanufacturing
• Other efforts
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What is Sustainability?
A common definition of sustainable 
development is that of the UN Brundtland
Commission (1987):

“Sustainable development is development 
that meets the needs of the present 

without compromising the ability of future 
generations to meet their own needs.”

Environmental
(Planet)

Protecting and restoring human health and 
the environment, throughout the life-cycle 

(modified from EPA)

Economic
(Profit)

Social
(People)

Sustainability

The concept of sustainability is still evolving
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OSHA, Nanotechnology and 
Sustainability

• OSHA has ongoing interest in sustainable 
manufacturing and sustainable work places 
– identify specific approaches that reduce exposures to 

hazardous materials or processes while increasing 
efficiencies in chemistry and energy consumption 
identify efficient methods for recognizing and – identify efficient methods for recognizing and 
evaluating suitable chemical substitutes 

– develop criteria for sustainable practices as applied to 
the work setting;

– highlight the importance of worker health and safety 
and the work environment in ongoing sustainability 
efforts undertaken by other entities
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Sustainable 
manufacturing

Sustainable 
Communities

Sustainable 
design 

and architecture

Sustainable 
agriculture

Sustainable 
workplaces

Sustainability:
Environment, society, economy
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Sustainable Manufacturing
• Green Manufacturing
• Cleaner Production
• Industrial Ecology
• Closed Loop Production• Closed Loop Production
• Sustainable Production
• Eco-efficiency
• Green Productivity
• Clean Manufacturing
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Sustainable Manufacturing Concepts

• Utilizing a life-cycle approach, maintain 
productivity and diversity in balance with 
stakeholders, communities, workers, and the 
environment

• Utilizing processes that minimize negative 
environmental impacts, conserve energy and 
natural resources, are safe for employees, 
communities, and consumers and are 
economically sound
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Sustainable Manufacturing
• The Green Suppliers Network (DOC/EPA) defines clean 

manufacturing as “a systematic approach to eliminating 
waste by optimizing use and selection of resources and 
technologies, thereby lessening the impact on the 
environment.”1

• Sustainable manufacturing:• Sustainable manufacturing:
– focuses on both how the product is made as well as the product’s 

attributes. This includes the inputs, the manufacturing processes, 
and the product’s design.

– includes things such as making products using less energy and 
materials, producing less waste, and using fewer hazardous materials 
as well as products that have greener attributes such as recyclability 
or lower energy use.

– practices can range from very simple process improvements to large 
investments in new technologies and product redesign.

1 Green Suppliers Network training
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Sustainable workplace concepts
Integrating worker safety and health into the process 

For workers
Healthy work conditions
Reduces risk of injuries and illnesses
Pride of worker place
Less likely to leaveLess likely to leave

For employers
Become more cost efficient –

Less energy
Less waste

Reduce cost of compliance
Retain workers, reduce turnover cost
Mitigate Risks
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Sustainable Workplace

• Top-down, bottom-up process
– Workers and managers engaged in communications 
– Training
– Workplace positive culture change highlighting  safety and 

health at the forefronthealth at the forefront
• Achieve acceptable risk level
• Prevent or reduce occupationally related injuries, 

illnesses, and fatalities; and
• Reduce the cost of retrofitting necessary to mitigate 

hazards and risk that were not sufficiently addressed in 
the design or redesign processes
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Enabling 
Technologies
Enable lower 

resource 
consumption, 

waste 
generation, 
emissions

Designing Out 
Hazards
Minimize 
impacts 

throughout 
product lifecycle

How Do You Develop and Implement a 
Sustainable Workplace?

More 
comprehensive

Housekeeping
Improvements 

in work 
practices and 
maintenance

Process 
Optimization

Making 
adjustments to 

processes to 
increase 

efficiency

Informed 
Substitution

Shifting to more 
environmentally 

sound inputs

emissions

Simple

comprehensive

Very simple process improvements 
to large investments in new technologies 
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Housekeeping
Improvements in 

work practices and 
maintenance

Examples:
Simple process improvements
RecyclingRecycling
Auditing workplace 
More…
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Process 
Optimization

Making 
adjustments to 

processes to 
increase efficiency

Examples:
Making processes easier to repair and maintain
Modifying production processes to minimize

generation of hazardous materials
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Informed 
Substitution

Shifting to more 
environmentally 

sound inputs

Examples:
Using fewer materials and inputs or substituting 

to less-hazardous materials and inputsto less-hazardous materials and inputs
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Enabling 
Technologies
Enable lower 

resource 
consumption, 

waste generation, 
emissions

Examples:Examples:
Modifying production processes to minimize 

generation of hazardous materials
Utilizing new technologies (such as nanotechnology) 

to mitigate or remediate hazards
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Designing Out 
Hazards

Minimize impacts 
throughout 

product lifecycle
Examples:
Design for the Environment
Prevention thru DesignPrevention thru Design
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Applying Sustainability to 
Nanotechnology

• Processes and systems enhanced by 
nanotechnology, nano-manufacturing, or 
utilization of nanomaterials can apply same 
concepts concepts 

• The advantage with nanotechnology is that 
we are still in the early stages of the industry 
to apply these principles in the 
nanotechnology-applications
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Benefits of Sustainability

• Reduced risk
• Reduced cost of compliance
• Worker retention
• Reduced cost over time• Reduced cost over time
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Reducing Risk
Examples of How Sustainability Can Reduce Risk:1

• Improved worker safety

• Less burden from future regulation

• Products are less likely to face bans or restrictions due to environmental 
concerns

• Buildings and assets are less likely to fall in value because of 
contaminationcontamination

• A company is less likely to face fines or liabilities for cleaning up polluted 
sites or being sued for pollution

• Less exposure to materials and energy cost increases 

• Product demand is less likely to fall because people are less likely to find 
your products dangerous to health or the environment

1 “The Sustainability Advantage.” Bob Willard.
2 “Riding the Green Wave,” Daniel C. Esty.  The Washington Post. 19



Reducing the Cost of Compliance

• When you work to make your company more sustainable, it can cost less 
to be compliant with current and future environmental regulations. You 
can go beyond compliance.

• For example, reducing hazardous materials from your production process 
can lower the cost of complying with hazmat regulations.  It can also result 
in lower handling costs, free up staff time that was spent handling in lower handling costs, free up staff time that was spent handling 
hazardous materials, treating waste, or monitoring compliance, and create 
a safer and happier work environment.1

• Putting your company or facility on a zero pollution track can significantly 
minimize your pollution permitting costs and the extent to which local, 
state, and federal regulations impact your company.

1 “The Sustainability Advantage.” Bob Willard. 
2 “Betaco.” Case Study Database. Zero Waste Network, Center for Environmental Excellence 20



Worker Hiring and Retention
• Sustainability can  attract and retain the best workers. 

• In a 2008 National Geographic survey, more than 80 
percent of U.S. workers said that it was important to 
work for a company where the environment is a top 
priority.  However, only 53 percent said they worked for 
organizations that already implement sustainability 
programs.1

• In a similar survey, 81 percent of Americans said they 
would “prefer to work for a company that has a good would “prefer to work for a company that has a good 
reputation for environmental responsibility.”2

• And if workers prefer to work for companies that are 
more sustainable and provide them with a sense of 
purpose, they are less likely to leave those companies.3

• So a commitment to sustainability can help reduce 
turnover costs, which include loss of productivity, 
recruiting, and training.3

1 “Survey Finds U.S. Organizations Need to Think 'Green' to Attract Workers; New National Geographic Book 'True Green @ Work' Offers Tips on Greening the 
Workplace” Reuters. 

2 Tandberg. “Corporate Environmental Behavior and the Impact on Brand Values.”
3 “The Sustainability Advantage.” Bob Willard. 
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Thank you!

22


