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What would 

FMEA 3.0 be?
Daniel Lee

Director of Symbiotic and

Collaborative Processes
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Every adversity, every failure, 

every heartache carries 

with it the seed on 

an equal or 

greater benefit

- Napoleon Hill

But it is better to fail early in development 
where the pain isn’t as great 
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Failure Mode Effects Analysis
(FMEA)
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Types: FMECA, DFMEA, PFMEA,…
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FMEA Example

4

Severity x 

Occurrence

x Detection

One of th
e 

more popular 

tool fo
r ri

sk 

management
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Personal Risk Management
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Group Risk Management
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Not enough 

time…?

Lo
gisti

c ris
ks, 

tra
de-offs

B
u

d
g

e
t 

ris
k
s

Schedule 

risks
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Group Risk Management
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Route Planning
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Group Risk Management
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Organization

This test could not 
detect the 

failure

How about 

sweat-

tra
cking?

Would the 

strap fray?

What e
lse

 

have we 

misse
d?

Supplier 
assurance?

Is th
is g

ap 

acceptable?

A problem if 
this happens?

FMEAFMEA

REVIEWSREVIEWS

ANALYSISANALYSIS

Use Case 

/ Scenario 

Reviews

Use Case 

/ Scenario 

Reviews

Beta 

Testing

Beta 

Testing

Verification 

Tests

Verification 

Tests

Validation 

Tests

Validation 

Tests

Supplier QASupplier QA
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Risk Management Overview
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Likelihood?Likelihood?
Severity?Severity?

Identify, Assess, Prioritize

! !

!!

Eliminate, Minimize, 

Control, Transfer

Detectable?

Detectable?
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7 Healthy 
Behaviors 

for Risk 

Management

FMEA
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Collaborate Life-Cycle
System, Interactions

VISIBLE

Ownership

Defensive 

Strategy

RCA



Copyright © 2014 SYMCOSYS 
www.symcosys.com SYMCOSYS

Why FMEA - Overview?
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Severity DetectionOccurrence Risk Priority 

Number
� � =
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Risk Ratings – How it works
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Preventive 
Control

Occurrence
Likelihood of cause-failure 

mode being present in 

the design/process

Detective Control

Severity of effects 
(To End Customer)

Severity

Detection
Likelihood of 
detection of 

cause-failure 

mode if present

(Independent)
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Risk Ratings – DFMEA Example
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10
Hazard, non-

compliance9

8 Primary 

Function 

Affected
7

6 Secondary 

Function 

Affected
5

4

Fit, Finish, 

Squeak / Rattle
3

2

1 No effect

10 Very High

9 1 in 3

8
High

7

6

Moderate5

4

3 Low

2 1 in 1 Million

1 Fully Prevented

10 Cannot Detect

9

8

7

6

5 Moderate

4

3

2 1 in 1 Million

1 Will Detect

SEVERITY OCCURRENCE (Poor) DETECTION
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Risk Ratings – How it helps
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• Eliminate failure mode

• Thorough reviews

• Analysis / Calculations

• RedundancyO
c

c
u

rr
e

n
c

e

• Design for testability

• Improve test/analysis

• Increase sample size

• Apply higher 

stresses/environments

(P
o

o
r)

 D
e

te
c

ti
o

n

• Eliminate failure mode

• Redundancy

• Compensating provisions

S
E
V

E
R

IT
Y

E
x
a

m
p

le
s 

o
f 

R
is

k
 R

e
d

u
c

ti
o

n
 S

tr
a

te
g

ie
s

And it helps prioritize risks

It breaks down the risk to 

its elements – better 
chance to identify risk 

reduction strategies.
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FMEA can be of value… BUT

15

For many organizations, the following are the things that make FMEAs 

feel forced, unnatural and perceived as a “checklist” activity:

LocationLocation
Interests
Interests

Meetings are tedious

FMEA Output: Action items

Completing tasks         
risk reduction

Copyright © 2014 SYMCOSYS 
www.symcosys.com SYMCOSYS

FMEA can be of value… BUT

16

For many organizations, the following are the things that make FMEAs 

feel forced, unnatural and perceived as a “checklist” activity:

Playing 

Catch Up.

Limited scrutiny 
of CONTROLS

Test In 
Progress
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What we’ve covered

• Brief intro into FMEA

• Risk Management

• Why FMEA and Risk Ratings

• FMEA Challenges

• …The future of FMEA
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FMEA 1.5

DigitalEvolution
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Static
FMEA 1.0

FMEA 3.0

FMEA 2.0 Collaboration

FMEA 

View

Progressive

D
y

n
a

m
ic

S
y

m
b

io
ti
c
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Collaborative Risk 

Assessment & Management

Progressive 

FMEA
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Each failure has many ‘owners’

Engineer: The 

problem is this…

and the fix is…

FMEA Facilitator: Root 

cause? Severity? 

Likelihood? Detection?

Manager: Will this 

affect our project?

Test owner: Why didn’t 

my test detect this?

Manufacturing QA: 

Production controls 

that will Prevent?
FMEA View

20
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Function Failure Mode Potential Effects Severity Potential Causes Prevention 

Controls

Occurrence Detection 

Control

Detection Risk 

Priority 

Number

Ball point 

delivers ink to 

paper

Non consistent ink 

delivery to paper

Intermittent, 

incomplete lines.

7 Ball diameter 

variations

Tolerance 

Specification

1 Process 

Control XYZ

2 14

7 Debris ingress 

affecting ink flow

Special' Tip 

design and tight 

tolerances

2 Debris 

ingress test 

6 84

7 Insufficient 

pressure applied 

by user

Usage force 

study

4 Ink delivery 

Design of 

Experiments

4 112

Engineer: “Test guy and I decided to make some 

modifications… by step stressing…”

Facilitator: “See attached email, we agree 

detection has improved … but occurrence…”

Test guy: “I don’t think the current debris test  

verifies this risk adequately. I suggest…”

Progressive FMEA Example

21
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Test guy: “I don’t think the current debris test  

verifies this risk adequately. I suggest…”

Engineer: “Test guy and I decided to make some 

modifications… by step stressing…”

Facilitator: “See attached email, we agree 

detection has improved … but occurrence…”

Engineer: “We’ve identified a potential fix…

working on it…”

Test guy: “I don’t think the current debris test  

verifies this risk adequately. I suggest…”

Function Failure Mode Potential Effects Severity Potential Causes Prevention 

Controls

Occurrence Detection 

Control

Detection Risk 

Priority 

Number

Ball point 

delivers ink to 

paper

Non consistent ink 

delivery to paper

Intermittent, 

incomplete lines.

7 Ball diameter 

variations

Tolerance 

Specification

1 Process 

Control XYZ

2 14

7 Debris ingress 

affecting ink flow

Special' Tip 

design and tight 

tolerances

2 Debris 

ingress test 

6 84

7 Insufficient 

pressure applied 

by user

Usage force 

study

4 Ink delivery 

Design of 

Experiments

4 112

+ Step Stress

+ Step Stress

Progressive FMEA Example

22
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Engineer: “Test guy and I decided to make some 

modifications… by step stressing…”

Facilitator: “See attached email, we agree 

detection has improved … but occurrence…”

Engineer: “We’ve identified a potential fix…

working on it…”

Test guy: “I don’t think the current debris test  

verifies this risk adequately. I suggest…”

Engineer: “Test guy and I decided to make some 

modifications… by step stressing…”

Facilitator: “See attached email, we agree 

detection has improved … but occurrence…”

Engineer: “We’ve identified a potential fix…

working on it…”

Test guy: “I don’t think the current debris test  

verifies this risk adequately. I suggest…”

Function Failure Mode Potential Effects Severity Potential Causes Prevention 

Controls

Occurrence Detection 

Control

Detection Risk 

Priority 

Number

Ball point 

delivers ink to 

paper

Non consistent ink 

delivery to paper

Intermittent, 

incomplete lines.

7 Ball diameter 

variations

Tolerance 

Specification

1 Process 

Control XYZ

2 14

7 Debris ingress 

affecting ink flow

Special' Tip 

design and tight 

tolerances

2 Debris 

ingress test 

6 84

7 Insufficient 

pressure applied 

by user

Usage force 

study

4 Ink delivery 

Design of 

Experiments

4 112

3
+ Step Stress

+ Step Stress

7 147

Progressive FMEA Example

23

Copyright © 2014 SYMCOSYS 
www.symcosys.com SYMCOSYS

Engineer: “Test guy and I decided to make some 

modifications… by step stressing…”

Facilitator: “See attached email, we agree 

detection has improved … but occurrence…”

Engineer: “We’ve identified a potential fix…

working on it…”

Test guy: “I don’t think the current debris test  

verifies this risk adequately. I suggest…”

Engineer: “Test guy and I decided to make some 

modifications… by step stressing…”

Facilitator: “See attached email, we agree 

detection has improved … but occurrence…”

Engineer: “We’ve identified a potential fix…

working on it…”

Test guy: “I don’t think the current debris test  

verifies this risk adequately. I suggest…”

Function Failure Mode Potential Effects Severity Potential Causes Prevention 

Controls

Occurrence Detection 

Control

Detection Risk 

Priority 

Number

Ball point 

delivers ink to 

paper

Non consistent ink 

delivery to paper

Intermittent, 

incomplete lines.

7 Ball diameter 

variations

Tolerance 

Specification

1 Process 

Control XYZ

2 14

7 Debris ingress 

affecting ink flow

Special' Tip 

design and tight 

tolerances

2 Debris 

ingress test 

6 84

7 Insufficient 

pressure applied 

by user

Usage force 

study

4 Ink delivery 

Design of 

Experiments

4 112

3
+ Step Stress

+ Step Stress

7 147

Progressive FMEA Example
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This kind of conversation rarely 
occurs in one FMEA meeting

25

Test guy: “I don’t think the 

current debris test  verifies this 

risk adequately. I suggest…”

Test guy: “I don’t think the 

current debris test  verifies this 

risk adequately. I suggest…”

Engineer: “Test guy 

and I decided to 

make some 

modifications… by 

step stressing…”

Engineer: “Test guy 

and I decided to 

make some 

modifications… by 

step stressing…”

FMEA gal: “See 

attached email, we 

agree detection has 

improved … but 

occurrence…”

FMEA gal: “See 

attached email, we 

agree detection has 

improved … but 

occurrence…”

Engineer: “We’ve 

identified a 

potential fix…

working on it…”

Engineer: “We’ve 

identified a 

potential fix…

working on it…”
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Think I have 

to leave now…

Think I have 

to leave now…

It is more like this…

26

The cause is 

most likely …

The cause is 

most likely …

Lets try complete 

this section today 

and our next 
meeting is on…

Lets try complete 

this section today 

and our next 
meeting is on…

The controls are 

the same as few 

lines up

The controls are 

the same as few 

lines up

Severity should 

be…

Severity should 

be…

Occurrenc

e is low

Occurrenc

e is low
40% Complete
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Progressive 
FMEA Forum

Aim: 

Complete Worksheet

Aim: 

Complete Worksheet

FMEA

TO this:

Status 

Meetings

Status 

Meetings
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Go FROM this:

Conversations, 

Clues, 

Information…
Status 

Meetings

Status 

Meetings

Aim: Engage for

collaboration & 

interactions to uncover risk

Aim: Engage for

collaboration & 

interactions to uncover risk

C
oncerns,

Risks

Dynamic 

Facilitation

Conversations
, Clues, 

Information…

Collaborative, 
Real Time, Lean

Isolated, Lagging, 
Clunky
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Risk FacilitatorRisk Facilitator
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Risk Management Interactions
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Engineer Manager
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Risk Management Interactions

30

Engineer

Test Personnel

Supplier

Manager Production 
Engineer

ExpertEngineer
Production 

Rep.

Field Service 

Rep.

Reliability / 
Quality
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New 

Failure 

Modes

New 

Failure 

Modes New 

Failure 

Modes

New 

Failure 

Modes

New Failure ModesNew Failure Modes

New Failure ModesNew Failure Modes

VISUAL 

INDICATORS:

FMEA 
Facilitator

Engineers Control Owners ProductionManagers

P
ro

d
u

c
t 

F
a

ilu
re

 R
is

k
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Other Functions

Aim: Good Capture & Management of Risk
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Is NOT to complete FMEAs to 

reduce risk, 

but …to foster interaction and 

collaboration to reduce risk,

guided by FMEA fundamentals.

Progressive FMEA’s AIM:
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Risk ratings changes for 

each Failure Mode “as it 
happens”.

Guilty until proven/justified 

approach, doesn’t use 

RPNi & RPNr

33

Copyright © 2014 SYMCOSYS 
www.symcosys.com SYMCOSYS

Progressive FMEA

Is the progressive risk analysis and 
management of each failure mode,

as it evolves through the risk discovery and 
reduction process;

based on collaborative development of 
captured and organized information, 

from cross functional team members 

led by constantly visible risk metrics and 

dynamic facilitation.

34
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Progressive FMEA

35

FMEA
Conversations, 

Clues, Information 

& Dynamic 

Facilitation

Can be implemented using MS Outlook™, MS SharePoint™ or your own system. 
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Progressive FMEA 

Forum

Live DEMONSTRATION

36
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Risk FacilitatorRisk Facilitator
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Benefits

• Prevent cost of poor quality – Through 

improved interactions and collaboration to 
reduce risk based on FMEA fundamentals.

• Increased information capital – More than 
just an FMEA sheet – Very rich in 
information. Highly Re-usable.

• Higher ROI on time spent – Lean practice of 
FMEA

38

Of the Progressive FMEA process
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Thank You
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Any 

Questions?
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New EntryNew Entry

By FM OwnershipBy FM Ownership

Emails 
(copy)

FMEAs

Meetings 

(minutes 

or direct 

input)

Individual 

direct 

input

Establish ownership for:
•Each View

•Each Group within 

each view

By System 
Breakdown

By System 
Breakdown

By ControlsBy Controls

By Operational 

Process Steps

By Operational 

Process Steps

By StatusBy Status

Take snapshots to 

track progress or for 

further data 

visualization

Capture and Collaborate Manage Drive

Use status view as 

primary driver for 
project risk 

management.

Dynamic Risk Assessment to support 

prioritization and Risk reduction facilitation 

based on FMEA fundamentals

New EntryNew Entry
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Anatomy of a Failure Mode
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The Failure Mode 
ANATOMY

Cause Cause Cause Cause Cause Cause

(Anti-

Function)

(Effect) (Effect)


