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Agenda

Review Goals

* Review Supplier Performance

* Quick review of Root Cause Analysis (RCA)

* Review Problem Statement

« Examine effective use of 5-Why and common pitfalls

« Apply Fishbone (Ishikawa Cause & Effect Diagram) to (Supplier) issues, prioritize with C&E Matrix
- Q&A

« Closing
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FOR REFERENCE ONLY

Supplier Performance Review

NOTE: This slide to include “Supplier
Performance Specific Data Only”, not
LMPI data/information.
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Importance of Root Cause Analysis
Example Frors
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Importance of Root Cause

Treating Symptoms

/s

What factors are
causing our key pain
points?
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W’s

Problem Statement

1. What was affected? Be
specific about which job
numbers, part numbers,
customers, and so on,
were affected.

2. Where did the problem
take place? Be specific
about where the problem
was found, that is,

department, equipment,
customer, and so on.

3. When was the problem
discovered: Was it
discovered at the end of
the production run, on a
certain shift, and so on?

4. Who discovered the
problem? Was it
discovered internally or
by the customer.?

1c<

1. How much was affected?
Think in terms of number
of orders, amount of
product, number of
dollars, number of
customers, and so on.

2H’s <
2. How often has this

problem occurred? Is this
the first time or has the
same or similar issue
happened in the past?

1. What is the
consequence / impact
of the situation? What is
the potential effect on
performance? Did the
customer receive a late
shipment, or were other
orders late because of
the situation, and so
on?

© 2026 Lockheed Martin Corporation. All Rights Reserved

Ref.: “Correct! Prevent! Improve!”
by Jeanne Ketola & Kathy Roberts
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Problem Definition (Example of Using the 4W/2H/1C formula)
| Queston ____ JAnswer

W  What was affected? Part # XJXXX

W  Where did the problem take place? At the Texas facility

W  When was the problem discovered? On 1/08/2020 @ 3:15pm (first shift)

W  Who discovered the problem? Jack Smith — Line A operator

H How much was affected? 47 units with the same problem online A

H  How often has this problem occurred? First time occurrence — no previous record

C  What is the consequence/impact of this 375 units on hold in finished goods inventory; No in-process

situation? units; customer has 187 units on hold at their location.

Customer is suspending all future orders until problem is
resolved.

Problem Description

Nonconforming part #XXXXXX was found at the Texas facility on first shift by a Line A operator

on 8/15/08 at 3:15 PM. Forty-seven units of the same product with the same problem were also

found on production line A. No defective in-process units found. This is a first-time occurrence.

375 units were put on hold in the finished goods inventory, and the customer has also put 187 Ref.: “Correct! Prevent! Improve!”
units on hold at their location. The customer is suspending all future orders until the problem is by Jeanne Ketola & Kathy Roberts

resolved.
© 2026 Lockheed Martin Corporation. All Rights Reserved LOCKHEED MART’N//



5 Why

What is 5 Why Analysis?
« 5 Why Analysis is a questioning technique for getting beyond symptoms and uncovering true root TAIICHI

causes.
- N OHNO’S
« 5 Why helps identify the root cause of a problem. In addition, the method helps the team “WORKPLACE
recognize the broad network of problems causes and relationship among these causes. It can e
indicate the best areas to address short- and long-term solutions. MWT

Why use it?

« 5 Why Analysis is used to identify root causes that solutions can be built upon.

+ Use 5 Why Analysis to determine the direct, detection, and systemic causes of a problem. “By repeating why
five times, the

When to use it? hature of the
problem as well as

* Problem is simple or medium complexity its solution

« A quick response is needed for immediate containment activities becomes clear.”

« The team is new to root cause analysis ﬁ%\ . Taiichi Ohno
N N 1912-1990

« 5 Why Analysis is most used to identify the root causes of a problem. It is also typically used in TOYOTA

conjunction with Fishbone Diagram to identify the root cause when there are multiple
factors/Inputs.

© 2026 Lockheed Martin Corporation. All Rights Reserved LOCKHEED MARTIN//



5 Why

Limitations

« Can be irritating if “why” is asked too many times e
(hence 5 times.....)

* Multiple causes or variations

« Not answering the 5-why question correctly — causes D flamidions

a divergence that does not make sense

When to STOP asking Why? ﬁ
« Stop whenever you have reached a potential genuine i

cause that can be act upon

Root Cause ?

Benefits of 5 Why Analysis

« Fast Reaction Time

* Future Problem Prevention
* Improved Communication

.
....‘
‘A

Fewer or more why's may be appropriate.

© 2026 Lockheed Martin Corporation. All Rights Reserved LOCKHEED MARTIN//
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5 Why Root Cause Analysis Process

How to use the 5 Whys process:

1.

State the Problem: Clearly define the problem that ‘

needs to be solved.

Ask the First "Why": Ask why the problem

occurred and write down the answer.

Ask the Next "Why": Based on the answer to the

first question, ask "Why?" again.

Repeat the Process: Continue to ask "Why?" for

State the Problem ‘

1 > Ask the First “why” >

> 2 > Ask the Next “why” >

each subsequent answer, digging deeper into the

cause-and-effect relationships.

3 > Repeat the Process >

Identify the Root Cause: Stop when the team
agrees they have reached the root cause, which

may take fewer or more than five "whys".

© 2026 Lockheed Martin Corporation. All Rights Reserved

4 > Repeat the Process >
5 > Identify the Root Cause >
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5 Why

Problem: A machine part has a .015” tool mark/gouge at 1

{the edge L/H side.

Therefore
> Why > > The machine malfunctioned

>

Therefore
< > Why > > it was not properly maintained >

Therefore Why maintenance schedule were not
followed

Therefore > Why > > . there was no automated >
( : reminder system

Therefore
(' > oy >

>

Because it was not considered during the
machine procurement process

Root cause: the lack of an automated reminder system during the machine procurement
» process. Addressing this root cause can prevent similar defects in the future.




5 Why — Good #1

Problem: The Memorial Monument in Washington D.C.
is deteriorating.

Wh Because harsh chemicals are frequently used to
y clean the monument.
Wh To clean off the large number of bird droppings on
y the monument.
Because the large population of spiders in and
Why around the monument are a food source to the local
birds.
Wh Because vast swarms of insects, on which the
y spiders feed, are drawn to the monument at dusk.

roo

5%
Wh Because the lighting of the monument in the N
y evening attracts the local insects.

Solution: Change how the monument is illuminated in the evening to prevent

. attraction of swarming insects. LOCKHEED MARTIN
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5 Why — Good #2

Problem: Why Did He Stop Working 12 Times in 1 Hour?

> Why > > Because | had to adjust my body position. >

> Why > > Because my ribs or head hurt. >

> Why > > Because they are hitting the wing structural edges. >
> Why > > The pad is not adequate (non-uniform foam in bag). >

| started the job at 10 AM and couldn’t find the right
Why pad in this hangar (looked for 20 minutes). Could

only find this one.

Why did it take 20 minutes?
Because there is no standard

place to look for them.
© 2026 Lockheed Martin Corporation. All Rights Reserved

Why couldn’t you find the right pad? ) )
Because there are not enough pads for ' '
everyone that needs them.
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Is This 5 Why Acceptable?

Problem: The JSFXXB and JSFXXK Boots has damage
at the aft lower tip. This is unacceptable per the limits
specified in 2ZZPXXXXX and B/P requirements.

Wh The boots were being damage during the
y installation and rigging of the aircraft door.
Wh The force of closing the door and@ incidental
y bumping into the adjacent 3
; [ and extend pass the
> Why > > S leaving it unsupported. >

2D )

>

Solution: Submitted CRXXXXXX for PMATS 4XXX to change the boot configuration
common to the aft corner of the fwd refuel probe door. Replace current boot configuration
with a custom molded boot. Break in schedule on UNIT 2BFXX & 2CFXX.

© 2026 Lockheed Martin Corporation. All Rights Reserved
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Is This 5 Why Acceptable?

Problem: The part repairs were not done per the repair
geometry and location as stated in the requirements
document.

> Why > > Operator performed the repair incorrectly.
> Why > > Documentation for the

Isposition control.

>

> QC missed the inspection of the repair.

>

2w D

>

© 2026 Lockheed Martin Corporation. All Rights Reserved
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Is This 5 Why Acceptable?

Problem: Harness was supplied with incorrect pinning

Wh Supplier shipped harness with incorrect cable
y routing.
> Why > > Harness was

cable routing.

Fixture used to assemble harness did not have
Wh dummy plugs in the incorrect ports to prevent
y cables from being routed incorrectly with the

harness.

W sed to assemble harness allowed the
cables to be routed in the incorrect ports.
Wh Fixture used to assemble harness incorrect ports
y functioned equivalently to the correct ports.

© 2026 Lockheed Martin Corporation. All Rights Reserved
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Is This 5 Why Acceptable?

Problem: The usage report was due on 1/30/2016 and
has not yet been submitted.

Wh XXX-XXX Source usage report was not submitted
y by due date 01/30/2016.

> Why > > Employee forgot to subm

ation system in place to
of submittal.

There
> Why > > remind €

>

P

>

2w D

>

© 2026 Lockheed Martin Corporation. All Rights Reserved
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5 Why — Common Mistakes

* Using 5 Why for EVERYTHING

« Start with what the team believes is the root cause and not with the actual failure data

« Skipping Steps — Response does not answer the question of why the previous action / answer occurred

« Stopping at the first ‘root cause’ — not digging deeper to see if there is a deeper root cause for that failure
« Forcing the 5 Why to arrive at a specific root cause through skipping or unrelated “Why” responses

« Passing the buck — Root cause of the problem being someone else’s fault

« Silo Approach — Only using Quality personnel, not involving the other affected departments (Production,
Engineering, etc.)

© 2026 Lockheed Martin Corporation. All Rights Reserved LOCKHEED MARTIN//
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Ishikawa (Cause & Effect) Diagram

What is It?

Identify potential causes: A structured visual brainstorming tool used to isolate ONE
specific defect, problem, or undesirable condition and determine the potential causes

Organize the causes into categories, making it easier to analyze and prioritize them

Visualize relationships: Visualize the relationships between the causes and the problem

Root cause analysis: Repeat the 5 Whys technique for each potential root cause until
you've identified the underlying factors that contribute to the problem

When to Use:

Troubleshooting faulty company processes or procedures
Improving the quality of products or services

Resolving simple to moderately complex issues

Benefits of Fishbone Diagrams:

Improved problem-solving: Helps to identify the root cause of a problem

Increased collaboration: Encourages team collaboration and communication

Better decision-making: Provides a visual representation of the possible causes, making it
easier to prioritize and make decisions

Reduced bias: Helps to reduce bias and assumptions by considering multiple perspectives

© 2026 Lockheed Martin Corporation. All Rights Reserved

MANPOWER MATERIAL

MACHINE

L Categories pump ideas
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Ishikawa (Cause & Effect) Diagram

Manufacturing Industry — 6Ms
= Machine

= Method

» Material

= Manpower

» Measurement (Inspection)

» Milieu (Mother Nature—Environment)

» Management

= Maintenance

Marketing Field — 7Ps

Product

Price

Place

Promotion

People

Positioning

Packaging

© 2026 Lockheed Martin Corporation. All Rights Reserved

Service Industry — 5s

Surroundings

Suppliers
Systems
Skills

Safety
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Ishikawa (Cause & Effect) Diagram

How to use the Ishikawa diagram for root cause analysis - General method

1.

Form a team: Expertise from various departments, managers, technical experts, and other stakeholders concerned with the
issue.

. Clearly define the problem: Team has a shared and clear understanding of the problem.

. Create the Ishikawa diagram:

1. Create the main column: Draw a horizontal line resembling a fish's spine stemming from the identified problem.

2. Establish cause categories: Preliminarily identify the general cause categories most relevant that might contribute to the
undesirable effect. The original method's categories are the 6Ms: Machines, Manpower, Material, Methods,
Measurement and Medium (often called Environment).

Brainstorming: Organize brainstorming sessions with the team to pinpoint as many causes as possible.

5. Prioritization: With a list of potential causes in hand, instruct the team to assign which causes are Controllable and

Noncontrollable (Noise). This assists in focusing on the most pivotal causes.

Deepening and structuring of causes: The team transitions to the deepening and structuring phase. 5 Why root cause
analysis can be applied here.

Action plan: Once the primary causes are discerned and understood, devise an action plan to tackle them.

Monitoring and ongoing enhancement: Gauge the effectiveness of the corrective actions. PDCA methodology to check and
adjust as needed to achieve objective goals.

Communication: Update the entire organization regarding the outcomes of your analysis and the corrective steps undertaken.

© 2026 Lockheed Martin Corporation. All Rights Reserved LOCKHEED MARTIN//
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Ishikawa (Cause & Effect) Diagram

MACHINE

METHOD MANPOWER

ENVYIRONMEMNT

MATERIAL MEASUREMEMNT

C = Controllable Cause/Input
N = Noncontrollable/Noise

© 2026 Lockheed Martin Corporation. All Rights Reserved
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FOR REFERENCE ONLY

Supplier Fishbone Review

Supplier XXX example for Fishbone

SCAR XX — Using special processes outside of XXX-XXX qualification
(NDT specifically)

© 2026 Lockheed Martin Corporation. All Rights Reserved LOCKHEED MARTIN//
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Ishikawa (Cause & Effect) Diagram
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Ishikawa (Cause & Effect) Diagram

My brainstorming exercise resulted in 50
controllable inputs. | can not work all 50!

Now what do | do?

© 2026 Lockheed Martin Corporation. All Rights Reserved / LOCKHEED MARTIN ?
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Cause & Effect Matrix

What is 5 Why Analysis?
« Atool to prioritize inputs from a fishbone chart
When to use it?

» Relates process inputs identified in the fishbone diagram to
their relative importance on the output

Why use it?
» To correlate inputs to outputs, the important contributors' factor

can be identified and focus on

» Define Key Process Input Variables (KPIVs) that must
be addressed to improve the Key Process Output
Variables (KPOVs)

Cause and Effect Matrix

Rating of Importance to

Customer

-
o

(1]
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W0
@

Customer
Requirement

Customer
Requirement

Total

Custom er
Requirement
Customer
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Custom er
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Input/Cause

Input/Cause

Input/Cause
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oo | jw[ro =
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(=] [=][=]=]{=](=]

© 2026 Lockheed Martin Corporation. All Rights Reserved

LOCKHEED MARTIN//



Cause & Effect Matrix

- ~Gguse and Effect Matrix
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Resources

 The Root Cause Analysis Memory Jogger

 The Black Belt Memory Jogger

« The Lean Six Sigma Pocket Tool Book, by Michael L. George (Percipio)

» Powered by Skillsoft Percipio. The 5 Whys, From Course: Six Sigma Root Cause Analysis and Waste Elimination

« Powered by Skillsoft Percipio. Fishbone Diagrams, From Course: Six Sigma Root Cause Analysis and Waste
Elimination

© 2026 Lockheed Martin Corporation. All Rights Reserved LOCKHEED MARTIN//
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