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What Is Six Sigma’

A Quality improvement program
developed by Motorola in mih py n Qa
due to competition from Japan process verse

I Techniques were not new, packaged In
new way under Motorola University

A Gained popularity from GE and CEO
Jack Welch due to cost impact

A Technical answer refers to variation as
compared to customer specifications

6 Standard Deviations = Sigma Level

http://www.leansixsigmadefinition.com/qglossary/ssigma/ B ﬂ


http://www.leansixsigmadefinition.com/glossary/six-sigma/

Principles of Six Sigm

Problem
A DMAIC model used for structured -
problem solving e
A Certification levels to show proficiency DEFINE
and provide guidance

I White, Yellow, Green, Black, MBB MEASURE
A Strong emphasis on statistical analysis, | =5 Z’
guality systems and prevention tools

A Datadriven decision making

A Projects require hard and soft financial
savings

Long term solution 7 G ﬂ



Attendance

Six Sigma: Attendance and Productivil
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What Is Lean?

A Popular approach developed from best
oractices of American and Japanese
productivity technigues

A Term coined after researchers compared
American automakers with Japanese
automakers

I Formally called Toyota Production System
A Methods focus on finding and solving

problems quickly using teams to make
work simpler, easier and more organized

- _— t tesy of Toyotlobal.
http://www.leansixsigmadefinition.com/glossary/lean/ Photos courtesy of Toyotglobal.com
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http://www.leansixsigmadefinition.com/glossary/lean/

Principles of Lean

A Invest in people to increase engagement

A Define value, everything else is waste

A Solve problems at the gemba (where the work is done)

A Map the value stream from the customer perspective (system)
A Respect for people

A Create continuous flow (finish what you start) yd N
A One thing at a time, minimal batching

A Blame the process, not the people K /

A Simple, low tech solutions are better
A Make the work simpler and visual (work smarter not harder) o

A Pull when the customer wants it (JIT)
A Learn by experimentation
10 B ﬂ

A Problems are good, find them quickly
A Improvement never ends (strive for perfection)



Lean at Denver DH:

A Had long waiting lines and frustration
from citizens and workers

A It took about 5 days to complete a
single application
A 6 months ofkaizenevents conducted

A Setupflow cellsto bring resources
together in same area

A Now takes a couple of hours to https://vimeo.com/134769673
complete a single application
11 G n



https://vimeo.com/134769673

A Waste = No#rvalue added
A Find and eliminate these 8 forms of waste in your processes

A3

TIM WOODS (8 Wastes
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https://www.biz-pi.com/product/tim-wood-leanwastesslides/
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https://www.biz-pi.com/product/tim-wood-lean-wastes-slides/

Waste tied to environment

Waste Type

Environmental Impacts

Overproduction

More raw materials consumed in making the unneeded products
Extra products may spoil or become obsolete requiring disposal
Extra hazardous materials used result in extra emissions, waste disposal, worker exposure, etc.

Inventory

More packaging to store work-in-process

Waste from deterioration or damage to stored WIP

More materials needed to replace damaged WIP

More energy used to heat, cool, and light inventory space

Transportation and
Excessive Motion

BE & @
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More energy use for transport
Emissions from transport

More space required for WIP movement, increasing lighting, heating, and cooling demand and energy
consumption

More packaging required to protect components during movement
Damage and spills during transport

Transportation of hazardous materials requires special shipping and packaging to prevent risk during
accidents

Defects

Raw materials consumed in making defective products
Defective components require recycling or disposal
More space required for rework and repair, increasing energy use for heating, cooling, and lighting

Over Processing

More parts and raw materials consumed per unit of production
Unnecessary processing increases wastes, energy use, and emissions

Waiting

BHE =

oo | > o> [ > > >

Potential material spoilage or component damage causing waste
Wasted energy from heating, cooling, and lighting during production downtime

http://leansixsigmaenvironment.org/index.php/environmentethpactsof-waste/ 13
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http://leansixsigmaenvironment.org/index.php/environmental-impacts-of-waste/

W.A.S.T.E.

SOLIDS TOXINS ENERGY

http://businessperformanceimprovement.thinkific.com/courses/learixsigmaand-the-environment
14



http://business-performance-improvement.thinkific.com/courses/lean-six-sigma-and-the-environment

U.S. Environmental Protection Agency Toolki

A The Lean and Environment Toolkit

A The Lean, Energy & Climate Toolkit

A The Lean and Chemicals Toolkit

A The Lean & Water Toolkit

A The Environmental Professionalés Guide to Le

The Environmental Professional’s
Guide to Lean & Six Sigma



https://www.epa.gov/lean/lean-environment-toolkit
https://www.epa.gov/lean/lean-energy-and-climate-toolkit
https://www.epa.gov/lean/lean-chemicals-toolkit
https://www.epa.gov/lean/lean-water-toolkit
https://www.epa.gov/lean/environmental-professionals-guide-lean-six-sigma

Sustainability
People




Lean: Material Avoidance

Good for business, good for the environment




