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E ﬂ Course Content

e Course Objectives

e What is Root Cauica

e Benefits

e Probleni Solving Krocess
e Examples

e Root Causz "Hints®

e Review

e Additional Resources
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B ﬂ Course Objectives

Upon completion of this course,
participants shou!d be able to:

e Understand the - importance o performing root
cause analysis

o Identify the roct cause of a piroblem using the
problem solvirig.process

e Understand the apnlication of basic quality tools in
the problem solving process
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B ﬂ What is root cause?

ROOT CAUSE =

e The causal or contributing-iactors that, if corrected,
would prevent recurrence of the igentified problem

v)

e The “factoir” that-caused s a oroblem o~defect and
should be permanent!y . eiiniinated thitougn process
Improvement

e The factor that sets in maotion the cause and effect
chain that creates a j;roblem

e The “true” reason thiat contributed to the creation of
a problem, defect or nonconformance
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E ﬂ What is root cause analysis?

e A standard process oi:

% identifying 2 problem
% containing and arnalyzing the probiem
% definifig the root cause

% defining-anha implementing the actions
required-to eliminate the root cause

% validating that the corrective action
prevented recurrence of problem

L
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B ﬂ Benefits

By eliminating the rost cause...

You savea timre and mcney!
e Problems are nctrepeated
— Reduce rework, retest, re=inspect, poor guality. costs, etc...
e Problems are prevented in other-areas
e Communication irmproves berween groups and
e Process cycle-times improve (no rework loops)
e Secure long term company performance and profits

$$  Lesswework = Increased profits!  $H
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When should root cause analysis
E be performed?

When PROBLEw%occur ¥

\m“";.lllﬂr DGE cts
O"l (3 LOHtI")l Process

Computersss S35 _ pip Prodlems

Excess Inventoy W

Ef ror - At [Finehiy “nelics/ @W@fgf
Human =" Missad Deliverie

chine Le1a; saf er 5
M ; \:’:)‘re anship Desfec"s
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B ﬂ How does it differ from what we do now?

USUAL AFEPROACH

Cire gl.ung' I | Problem
Problem
Identified N adiate Containment F\\ reoccurs
Action Implemented elsewkece!
L
\ 3 = AN,
PREFERRED APPROACH

Immediate l Defined Solutions Solutions are
Problem Conteimment ) Root Cause ) | olidated —) applied across
Identified Action Analysis with data company and
Implemented Process never return!
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B ﬂ Money Talks

State the problzri in terms of

e Determine hovimuch each «ccurrence of the
problem cests the compeany
° speakes the language of management

e Justifies any srending on root cause analysis
and correctivz actions

e Prioritizes




B ﬂ How does it work?

Defect found at “Eustorm\r”
PROCESS PROC""S PROCFS& \._ngOCEss

S >

,, \,, Y SN CUSTOMER

“Customer” cai) b\: T
Interne. o" r_‘(tGl’hal
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B ﬂ How does it work?

Contain the proamm...
S—al A,. . o et
PROCESS | PRO S PROCES; \-«PROCESS

'\
7N - \

Nothlng is allowed 1\0?urmer
escape tc thr Lu\stbr‘ner

\

\
v’

\
A"
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B ﬂ How does it work?

S~

Contaln the roci p:'oce

‘v_axu

SR

PROCESS PRocr“s -l*'PROCES&‘\%wPROCESS

!” ]
I
o | ‘,“%‘\f CUSTOMER

‘\, .”’ \\& (
Nothing is allowed 10?urmer
escape to the m?xt V)mcess
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B ﬂ How does it work?

Prevent the pro@!‘em...w
PROCESS PRO " PROCESS \-«PROCESS

%\f Sk AN D -

CUSTOMER

Correctlve action |mp{er ented
sorootcausao’ﬂwﬂﬂew1does

not ocun agaml

\,Q/
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B ﬂ Corrective Actions

3 types of Corrective Actior::

Immediate action

— The action taken o auickly fix the impact of the prohlem so the
“customer” is notTurtcher impacted

Permanent roct cause correccive action

- The action taker to euniminate the error.on-the affected process or
product

Preventive (Syvstemic) root cause corrective action

— The action taken (o Prevent the error from recurring on any
process or product
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B ﬂ Examples of Corrective Actions

Immediate (step#:3)

All current batch of papcrwork re-inspected by-ainother
worker for same tvge of problem

Permansit (step #5)

Form changed to niandaie completior-of certain fields

Preventive (stcs#s)
Singilar forms with same fields used all over in
company are changed to "mandatory”

If preventive ot addressed, problem will return!!
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B ﬂ Examples of Corrective Actions

Immediate (step#:3)

Part removed and replacada-in product, retested

Permansit (step #5)

Proauct redesignecd tc account for nart variability
Preventive (stes#s)

Design process crnanged to require variation
analysis testing it similar supplier parts

If preventive ot addressed, problem will return!!
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o

The Difference between

Permanent vs. Preventive Corrective Actions

Permanent

Trained employee on proper machine use

Changed product design tc mvake perts
easier to assemble manualiy

Specific customer dozument critical to
project is identified with rec folduer

Update all customers with latest software
revision to fix riablem

Fallen patient given full-time assistarnil to
provide help moving aroura-hospital

Employee fired for ethical violation

http://www.biz-pi.com

17

Breventive

Made traininz & requirement to new
employezs workinig in that area

Changed design guicelines to not allow
far use of part in full'scale production

All documeric tinat are critical to project
are ideraiied with red folders

Check.for those software bugs added to
einecklist and performed prior to release
of software

Process developed to identify “at risk”
patients for falls who require assistant

Ethics training developed and provided
to all employees

Root Cause Analysis



E Problem Solving Process

Identify
Tearp

\ >
| Froblem
Follow Up Immediate

e .
Plan DO |V| ﬂ O. Action
Process

Complete
Plan

http://www.biz-pi.com 18 Root Cause Analysis



B ﬂ c’gﬁgy Step #1

(5 ¢

Identify the Sioblem
Very impariant!
eClearly state the problem the team is to solve

- Teams shouid refer back (o problen stateament to
avoid gatiing off traci

eUse 5W2H apnrioacn

- Who? What” ‘Mhy? When? Whare?” How? How Many?
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(5 ¢

E ﬂ c’gﬁgy Step #1

Who? Individuals/custorn:ers associated with problem
What? The problem statement or aefinition

When? Datie angd time prooleniwas identified
Where? Location of complaints (zrea, facilities, customers)
Why? Any previousty known a@xplanations

How? How did the protiem happen (root cause) and
how will the problem becorrected (corrective action)?
How Many? Size and frequency of problem
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(5 ¢

E ﬂ c’gﬁgy Step #2

Identifv. Team

When a problem cannci e solved ouickly by an
individual, use a team!

e Should ccnsist of domain kihewledge axperts

e Small group of pecnie\(4-10) with process and
product knowledge, available tirricvand authority to
correct the prolem

e Must be empowered te “change the rules”
e Should have a designated Champion
e Membership in team is always changing!
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(5 ¢

B ﬂ c’gﬁgy Step #2

Key Ideas for Teain Success

e Define roles and responsibilities

e Identify external-customer rzeas

e Identify internal custerier needs

e Appropriate leveis of organization present
e Clearly definzc objectives anc outputs

e Solicit input from everyonz!

e Good meeting location

— near work area fer\2asy access to info
— quiet for concentration and avoiding distractions
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(5 ¢

B ﬂ c’gﬁgy Step #2

Roles and Res»hgcinsibilities

I

e Champion: Mentor, guide and direct teams,
advocate to upoer-imanagement

e Leader: day-to-day authority, calls maetings,
facilitation orteam; repaerts to Champicn

e Record Keeper': Writes and zublishes minutes

e Participants: Respect ail iceas, keep an open mind,
know their iole within teai
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(5 ¢

B ﬂ oﬁ Step #3

Immediata Action

e Must isolate effects of problem o customer
e Usually "Band-aid” fixes

— 100% sorting-of parts

— Re-inspection befnre shinping

- Rework

— Recall paits/aocaments from. customer or from storage
e Only temyporary until'coirective action is
implemented (very. costly, but necessary)
e Must also verity that immediate action is effective
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(5 ¢

B ﬂ oﬁ Step #3

Verify Immediate Action

Immediate action = activity imnlemearnted to screen,
detect and/or contzin tne probiem

e Must verify tnat immediate action wes effective
— Run Pilot Tests

— Make sure aunther-problem doegs ot arise from the
tempcrary sal.tions

e Ensure effective scree2ns and detections are in place
to prevent further impact to customer until permanent
solution is implemented.
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Step #4

al

e Brainstorm possibia causes of problernt with team

e Organize causes-witn Cause end! Effect Dicgram

e "Pareto” the causes to identiry those maost iikely or
occurring most often

e Use 5 Why? method to further datine the root cause
of symptoms

- May invelve-aaditional researen/analysis/investigation to
get to each "Why?”

e Must identify the piocess that caused the problem

— if root cause is company-wide, elevate these process issues
(outside of team control) to upper management to address
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B

5 Why’'s Example

http://www.biz-pi.com

2. WHY?_ _ . | N
Cieaning up 2far pigeons
> \WHY? A

i”igeons hanging around to eat all the spiders

|
4. WHY? |\ \ " ‘
Spidersiinding lots of gnats near monument

'_\_‘_yH 7 ‘
Gnats are attracted to the lights at dusk

6. WHY? |
Timing of lights doesn’t change with seasons
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@4

B ﬂ oﬁ&» Step #5

Corrective A<cton Plan

e Must verify the sotution will eliminatethe problem
— Verification beforz implementation whenever possible
e Define exactly...
- What actiens will be taker to eliminats (ie problem?
- Who is responsibja¥
- When will it ke completed?
e Make certain customer is happy with actions
e Define how the effectiveriess of the corrective action
will be measured.
- (Pareto charts, rRaynter charts, check sheets, etc...)
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B ﬂ oﬁ&» Step #5

@4

Verification vs. YValidation
(Before) (After;

e Verificat’an

— Assures.tnel at a point in tiine, the action taken will
actually do what is intended witheuvt causing another
problem

e Validation

— Provides measurabie evidence over time that the action
taken workad properly, and problem has not recurred
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Step #6

al

Complete Azt:on Plan

e Make certain all 2ctigns that ar=adefined are
completed as planiea

e If one task’is still goen, verificatiecn and validation is
pushed back

o If the plan-is compramised, most likely the solution
will not be as effective
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&3

B ﬂ ﬁ&» Step #7

Follow !5 Flan

e What actions will be'completed in the future to
ensure that the oot cause has vezn eliminated by
this corrective action?

e Who will lcok at wihiat data?

e How long aftei the action »niaa will this be done?
e What citeria in the date results will determine
that the prehlem has not recurred?
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Step #8

Validate and Czlebrate
e What were the resuits or the follov Lp?

o If probleim did reoccur, ¢ pack to Sten #4 and re-
evaluate roat cause, then re-evaluate corrective
action in Step #5

e If problem did not'reoccur, ceteprate team success!

e Document-savinas te publicize team effort, obtain
customer satisfaction and continued management
support of teams
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E ﬂ Manufacturing
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Example #1

Identify Prglem

Part polarity reversed on crircuit board

Rewark Cost by Material Numner |
$25,000f;@| — D 4,
| |
I""_U nau 1= —N
\

$15,000
$10,000 L b
] F }

$5,000

‘

\L,Ll 14, . . DDDI:I
= o o o o = o = " =
(=3 (=1 o o [=1 (=3 (=1 (=1 o o
= o S 5 = & = g S S
= 2 2 & a < & o 3 3
g g s g g 5 & 5 = 3
g g g g g g g 2 5 g
g 2 2 8 g @ = g 2 =
& < < 2 & & & 2 & &
8 8 8 g & 2 2 g 2 P
g 8 8 8 g ] 8 8 8 8
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o

Determine Team

Team members:
Team Leader - Tery
Inspector - Jaine

Wor
Wor

Qua
Engi

Ker = Tammy
Ker - Joe

ity ‘Eng-—- Rob
neer — Seally
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B ﬂ Immediate Action

e Additional inspecticn addded after this
assembly process step to clieck for
reversed pait aerects

e Last 10 lots of printed circuit boards
were re-inspected to chieck for similar
errors

http://www.biz-pi.com 36 Root Cause Analysis



B ﬂ Root Cause

'5‘ Part reversid_
g — 1
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B Root Cause

‘ Part reversed ‘
)
S
‘ Worker naisure-of correct nart orientation I
\ : (@2 ~
) (
/\ l]y? -! !-
< %
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B Root Cause

‘ Part reversed ‘

Worker naisure-of correct nart orientation I

-~ WA &AW UAY.

"N _____ ¢ / ‘J&\/A-" A\ S ~ § ] w
|_ Pait iz notimarked properny \

L N\ N N s g e N N W N N\

Why? i L

>
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B Root Cause

‘ Part reversed ‘

Worker naisure-of correct nart orientation I

-~ WA &AW UAY.

A"\ 4 J ‘Jv&\/‘-" A\ N ~ ¢ §  °
|_ Pait iz notimarked properny “

L N\ N N s g e N N W N N\

=
Js =22

Engineering orderzd it that way from vendor ‘

EA r e N 3 N

[TNER
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B

Root Cause

‘ Part reversed ‘

Worker naisure-of correct nart orientation I

-~ WA &AW UAY.

A"\ 4 J ‘Jv&\/‘-" A\ N ~ ¢ §  °
|_ Pait iz notimarked properny “

L N\ N N s g e N N W N N\

=
Js =22

Engineering orderzd it that way from vendor ‘

EA r e N 3 N

"4 WEEED” Y ¥ AR W W W W
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B ﬂ Corrective Action

Permanent - changed part to one that can only
be placed in correct direction (Mistake proofed).
Found otherproducts with simiilar prokb/em. and
made saie chianges.

Preventive - Required that any new parts
selected imust have c¢rientcation marks on them.
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E ﬂ Transactional
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NGK

B ﬂ c’gﬁgy Example #2

Iden%ity Problai

Departmient didnt ' cemplete their project
on time
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NGK

S
B ‘i*?’ Determine Team
(6D C 4 )

Team members:
Boss - Jim
Worker - Tom
Worker - Karen
Project Mgr - Reb
Admin = Satly
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B ﬂ Immediate Action

e Additional resources ciplied to help
get the project teani back ¢ schedule

e No nev/ projects staited untit Root
Cause Analysis completzd
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B ﬂ Root Cause

’,y's‘ Didn’t complete praieci-on time
5W Sig

?
Why? ~ \7)
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B Cause and Effect

Procedures Persoiinel

Lack of worker
s KNCwWleage

Poor project plan

Pooar project
\ mgmt skills \\}’A Lack of resources

b

\ —
A Didn’t complete
I - a =" U\ W v N\ O\ =/ . .
/\7 7 project on time
P \ YA
,?3/
Inadequate — Poor Inadequate
computer/ '/ documentatio.1 computer system
programs /
|
Materials Equipment

http://www.biz-pi.com 48 Root Cause Analysis



B Cause and Effect

Procedures Persoiinel

Lack of worker
s KNCwWleage

Poor project plan

Pooar project
\ mgmt skills \\}’A Lack of resources

b

\ —
A Didn’t complete
I - a =" U\ W v N\ O\ =/ . .
/\7 7 project on time
P \ YA
,?3/
Inadequate — Poor Inadequate
computer/ '/ documentatio.1 computer system
programs /
|
Materials Equipment
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B Root Cause

‘ Didn’t complete prsieci-on time ‘
)
=
‘ Resources iunravailable when needed I
\ : (@2 ~
) (
< %
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B Root Cause

‘ Didn’t complete prsieci-on time ‘

——-

‘ Resources iuravailable when needed I

-~ WA &AW UAY.

A"\ 4 J ‘Jv&\/‘-" A\ N ~ ¢ §  °
|_ Took toc long tc hire Project vianager “

L N\ N N s g e N N W N N\

Why? i L

>
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B Root Cause

‘ Didn’t complete prsieci-on time ‘

——-

‘ Resources iuravailable when needed I

-~ WA &AW UAY.

A"\ 4 J ‘Jv&\/‘-" A\ N ~ ¢ §  °
|_ Took toc long tc hire Project vianager “

d

e L A
Lack of sneciiics given to ‘
\ Human Resources Dept

N

e 11
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B

Root Cause

Didn’t complete prsieci-on time ‘

——-

Resources iuravailable when needed I

-~ WA &AW UAY.

A"\ 4 J ‘Jv&\/‘-" A\ N ~ ¢ §  °
|_ Took toc long tc hire Project vianager “

L N\ N N s g e N N W N N\

d

s < A\ 3\ LV - 5} “2:‘- -
I Lack of sneciiics given to ‘

Human Resources Dept

N

"4 WEEED” Y ¥ AR W W W W

http://www.biz-pi.com

53 Root Cause Analysis



B ﬂ Corrective Action

Permanent — Hired anotiner worker to
meet needs of nexiproject team

Preventive - Devaicpad checklist form
with HR for submittina joh-openings in
the future:
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B ﬂ Hints about root causes

e One problem may have more than one
root cause

e One root cacse'may be contributing to
many proplems

e When the rool cause is not addressed,
expect the problem tc reoccur

e Prevention is the izey!
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B ﬂ Review

You learned:

e How to identify tFe root catice

e Why it is impoitant

e The pracess for pioper root cause
analysis

e How basic quality teols can be applied
to examples
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E ﬂ Additional Resources

Busmess Pnrrorman(é mprovement
_ http: //\/\/Ww biz-pi.com
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