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E ﬂ What is Lean Six Sigma (LSS)?

Lean
— Process speed
- How quickly things move through a process
- Primarily focused on improving cycle titmes and
on-tirme delivery, bv. reaucing waste and delays
IN @ process
Six Sigma
- Process success
- How consistently (correctly) things move
through a process
- Primarily focusead-on improving quality, yield and
customer acceptance, by reducing defects and
variation
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E ﬂ Why Lean Six Sigma?

e Cut costs and expenses

e Increase revenues and protit

e Improve delivery times

e Reduce invantorv

e Increase customer satisfaction

e Increase empioyee. ind satlsfaction and
retention

e Payback on invastment of resources
typically 1Q-20 times
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E ﬂ Key Concepts of Lean

e Continuous Flow: Producirig . and moving one item
at a time

e Cycle Time: How ¢ftern a part or preoduct is
completed by a process, including-wait time

e Jidoka: Tmmediately stoz work when @i abnormal
condition a5 -occurrec

e Just-in-Time (IT7) Productici: inakes and
delivers just wilat is'needed, 7ust when it is needed,
and just in the amount necdea

e Kaizen: Continuous improvement to create more
value with less waste

e Kanban: signaiing device (sign) for items in a pull

system
Taken from Lean Enterprise website
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E u Strengths of Lean

e Tools are easy to learn

o Global view cf Brocesses

e \Visual changes more avparent

e Broader deftiniticin of waste to-improve
process flow

e Small, immediate changes to improve
processes (faii-fast)
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What is waste?
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ﬂ Seven Types of Waste

ie
1

ol A W N
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. Overproduction (Preducing Too Much

or Too Soon)

. Waiting (Idie Tiime)

. Transpoitation

. Unnecegssary Maotion

. Over-Processing (Too Many Steps to

Complate a Jok)

. Inventory (T90-Much Stock On Hand)
. Producing Derects
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ﬂ ﬂ Flow

e Handoffs, waiting, boiilenecks,
inefficiencies, cormniexity are all forms
of “waste”

o Identify and remgcve these “rion-value
added” activities and stzps irom the
process

e Redesign or relayout process

e Eliminate daiects
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G u Key Concepts of Six Sigma

e Critical to Quality: Attributes most important to
the customer

e Defect: Failing ta daziiver what the customer wants
e Process Capakiitty: What vour process can deliver
e Variatiosi: Whatthe cusliomer sees and feals

o Stable Operations: [nsuring consisierit,

predictable processes to improve what the customer
sees and feels

e Design o1 &ixX Sigme:-Designing to meet
customer needs and process capability

Taken from General Electric website
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E ﬂ Strengths of Six Sigma

e Projects tied to company financials

e Requires highest ievel support (CEO)
e Structured training hizrarchy (Selts)

e Decisions pased cn statistica! 'methods

e Structured picject meihiodology
(DMAIC)

e Prevention eniphasized over reaction
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E ﬂ Variation

e Variation leads to highar ¢defects
- more frequent late ceiiveries or quality errors

e Less predictak!e for next process /
customers

e Average may be tiie. same, but customers
don’t see average, only extremes

e Six Sigrna refers to 2 “<igima” level, which
corresponds to viela-or defect rate

e Example
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B ﬂ Sigma Level to Yield
Sigma Defects'per Yield
Level ~_Mdjion

6 | 3.4 -99.92966%
N 230 | 99.677%
4 6210 | 99.38%
D& 65,500 93.32%
2 308,000 69.15%
1 \\Y 690,000 30.85%




E u Why 99% is not good enough

99.9% is good enoucgh,isn’t it?

Eqguates to 1000 defzcts per millicia coportunities
(~4.6 sigma level)

Depends on théeé process..
— 4000 wiong medicai p.escrlptlons each-year

— More than 3002 riewborns accidentally dropped each
year

— Two [ong ershort landriigs at American airports
each day

— 400 letters paricity which never arrive at their
destination
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Real Life Sigma Levels

40 Process

without hot water more than
hours each year

60 Process

W|thout ot wacer for less than
two-minutes a year

hour a

‘--v-

\ Gl

Lights would he ou

week

Phone without'service fcrmore
than four hours mom-l

Phone ‘,vntmm service for about
ninevseconds a month

about six cut of 4 fmy 1,000
invoices will ‘-ontam iIncorrect
information

.mistakes will occur only about
three times in every 1,000,000
Invoices

you would spend 27 minuzes in
the repair shop {or every 100
hours you operate the vehicle

you would have only 1.2
seconds of repair for every 100
hours of operation
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G ﬂ Why 99% is not good enough

Rolled Yield

Process 1 Process 2+ Process 3 Process 4
0nl 15306 <579+ 550

9695 |_*i 53% | _’i “179% | 2970
), ol 7\

Each process onerates nietlty well, but...

0.96 % \0.93 x 097 x 0.95 = 0.823
= .82.3%

82.3% chance of completing all 4 steps without a failure
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G ﬂ What is Lean Six Sigma?

Improvement initiative tising both Lean
and Six Sigma togis-and meithodology
to deliver guaility productsand services
to the customer, right when they need
it, at the lowest cost possibis
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Lean vs. Six Sigma
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ﬂ Why are they combined together?

http://www.biz-pi.com 22

Many companies started with Six Sigma, but
missed deliveries trying to inefficiently move
from process to jirocess

Other companics started with Lean, but
shipped deiactive produeis and services
more quickly

Cannot look @t iust one izl of the answer
Must evaluate processes from both
perspectives egually, otherwise biggest
opportunities ray be overlooked

Lean Six Sigma



G u Customer Focused

Customers define what " guality” is
Must address both ér:ternal arie, external

Goal is elimingie “defects’

- Six Sigma defect =wrong dociiment sent
to customer

- Lean defect = documeirt sent one day late
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E ﬂ Customer Focused

Weakness in one area aifects the other
two sides | |

C JS*’"’ er
X Uat sfaction
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G ﬂ Optimize Process Flow

Eliminate or reduce variaticn (Six Slgma)
Improve process flow (L n)
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Six Sigma™
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G ﬂ Process Thinking

e Must evaluate problemis-as process
problem, not blanme pzople
— 85-95% due to process deficiercy

e How did the process faii to allow-the
indiviaua! to succeed?
— Lack of docuirniantation
— Lack of training
—  Too truch complexity
- Working too- quickiy

e 0Once process evaluated, then address
people issues

http://www.biz-pi.com 26 Lean Six Sigma



E ﬂ Teamwork

e Necessity to address iocess issues
e All working on common goal, from
different perspectives
e Requires additional skills arnd training
— Listening
— Brainstormming/Oraanizivig ideas
— Decision making as a team
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l G ﬂ Data

e Must support opinicns with facts (data)
e Problems with sbizining/using data

- Lack of availacle date

- Too much-data heing collected

— Poor collection/recording of data (don't

trust validity)
- Poor/inicorrect analysis of data
— Data driving peor behavior
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l E ﬂ Data

e Collecting data takes-a long time
- Slows down preoiecis,; requires axtra

resources,

o If project cortinues, could woik on
insigniticant issues, or makz cverall
problem worse

e Typicaliy, good souindjudgment used
in place of availaple data
- Works sometiivies, but usually adds more

complexity into process, may not address
root cause
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E ﬂ 5 Key Points of LSS

e Customers are most iinportant

e Delivery, quality,2and low cost are
inked

e Need to elitninate variation 2na
defects, and recuce process flow time

e Data is critical to making sound
usiness decisions

e Have to work together to make the
kinds of improvements that customers
will notice
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ﬂ ﬂ How to get started?

e Get highest level of sunport
e Dedicated Resciliceas
e Champions

e Training

e Business Pricrity & Pro
e Caderice ¢f Project

t Selection

<
b
J
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E ﬂ Dedicated Resources

e Master Black Belts: Experienced Black Belt that
oversees projects

e Black Belts: Experts on it skills, previde training, run
major projects

e Green Belts: Skiiiad ¢cn majoritv. ot .tools, bu+ not
experts - high potential cardidaies, future lack Belts

e Money Belis: Finance rep who determinas what hits
bottom line

e Yellow Belts: Skilled on basic tncls; data collection
tasks

e White Baits: Overview aad basic training, not part of
core team

e Champions: Breakdown barriers of resources, funding
and priority of roject, owns the process

Cannot be part-time activity that is done in their
“'spare time”'!!

http://lwww.biz-pi.com 32 Lean Six Sigma



E ﬂ Training

Receive training on different topics
- Teamwork
e Facilitation, Decision Making, Team Buiiding

— Statistics a2 Data Anzivsis

e Variztion, Designed exne..n.v.nts (DOE);. Statistical
Process Control (SPTC), Ragression, Correlation, t-tests

— Lean

e Setup reduction, visual controis, mistake proofing,
Success va checks, Onepicce-tiow, JIT, pull

- Process Analysis

e Flow Diagrams; Va'uea Stream Maps, FMEA, Cause and
Effect (Fishoone) Diagrams, 5 Why's, SIPOC

- Finance
e Income Statement, Cost of Defects
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G ﬂ LSS Projects

Use DMAIC model as fcindation

— Successful methoaology that iises data to
confirm extant of problem, get to root
cause,-link solutions to causes, and
maintain improvements

- Define
- Meazlie
— Analyze
- Improve
— Control
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G ﬂ Define

e Draft project charter
— Project scope
- Team memaobais and assiginments
— Potential\benefits
- Timelire for completion
— Initial customer and process data review

Tools used: SiPQC, Value Stream
Mapping
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E ﬂ Measure

e Verify measurement svstem is valid
e Data driven pricrity

e \Visual observations Vi) fresh eveas

e Map proceasses

e More detailad data breakdown

Tools: Pareto chart, Spaghetti chart, Run
charts, Cycle Time Map, FMEA, Gage
R&R, Flow Diagram
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G ﬂ Analyze

e Experiments to detzrinine key factors
affecting data

e Analysis to determine significance of
differences

Tools: Statistics, Fiskborie Diagrams, 5
Why's, Desighad experiments
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G u Improve

e Determine best solution as a team
e Based on cost bapafit anaivsis
e Factor in impiementaiicn ease

- Some great solutions-may be teo difficult
to implemernt, cthers easierwith almost
same benefits

Tools: Nominal Group Techniques, Setup
Reduction, ‘Mistake Proofing
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E ﬂ Control

Need to make sure prosiem does not
reoccur later

- Document new biocess

- Training on Hwew process

— Monitor new process w/data

- Communicade rasults to other areas

e Solutions may be svsteriic, implemented
everywhere

Tools: Conitrol ptan, Key Characteristics,
Statistical-Process Control

http://www.biz-pi.com 39 Lean Six Sigma



G u Keys to Success of LSS

e Top Level Support

e Pick the right projects

e Pick the right people

e Follow tna methodclogy

e Defined roles and responsibilities
e Communicate

e Training at 2li lavels
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ﬂ Additional Resources

Busmef:s Pnrrormanw improvement
‘ ~ http: //\/\/Ww biz-pi.com
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