
ROOT CAUSE ANALYSIS
TECHNIQUES/FUNDAMENTALS

RICKY SMITH, CMRP,
CMRT, CRL

BY:



How Knowledgeable are you in RCA?
“Quick Poll”

1 –No very knowledgeable …………………………………………… 10 –Expert
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What is Root Cause
Analysis
•

•

•

•

A root cause is defined as a factor that caused a 
nonconformance and should be permanently eliminated
through process improvement.

The root cause is the core issue—the highest-level cause—that 
sets in motion the entire cause-and-effect reactionthat 
ultimately leads to the problem(s).

Root cause analysis (RCA) is defined as a collective term that 
describes a wide range ofapproaches, tools, and 
techniquesused to uncover causes of problems.

Some RCA approaches are geared more toward identifying 
true root causes than others, some are more general problem-
solving techniques, and others simply offer support for the 
core activity of root cause analysis.
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Top 5 Reasons Why Companies Do use 
Root Cause Analysis Effectively

1.RCA is ad hoc at best
2.The organization has not been formally trained in RCA
3.The organization does not see the value in RCA (takes too long) 
4.KPI Dashboards are not used to ensure everyone knows the “Score 
in the Game”
5.The CMMS is not effective in providing the right information at the 
right time.
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Top 5 Reasons Why Companies use 
Root Cause Analysis

1.To mitigate failures
2.To optimize asset reliability 
3.To optimize process reliability 
4.To reduce cost
5.To reduce stress
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Root Cause Analysis Techniques
The Five more common root cause analysis tools include:

•
•
•
•
•

Pareto Chart
Ishikawa or Fishbone
The 5 Whys
Scatter Diagram
Failure Mode and Effects Analysis (FMEA)
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Root Cause Analysis Triggers
Cost Asset Failures

RCA Type and # of Resources Applied
Example: 

Problem: Rolling element bearing consumption trending up over past 6 months
RCA Team: 1 Maintenance Tech, 1 Reliability Engineer, Storeroom Manager
RACI Chart: Roles and Responsibilities Defined

Process Failures

Maintenance Labor Hours (trend)
> Reactive
> PM
> Restoration
> Rework

Maintenance Material (trend)
> Part type
> Rebuild MTBF

•Repeat Critical Asset Failures
> 1 in 3 months 
•Component type consumption from Stores
> Increase usage by “X”
• Rework
> Failure after repair (x hours)
•Equipment downtime event more than “X”
•Overnight deliver cost (Trend)

•OEE Stability with “X”
•# of Less than 6 minute 
stops
•Equipment down more 
than “X” minutes
•“X” # of Production Rework

Triggers determine the following based on Triggers:

�
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What is a Pareto Chart?
A Pareto chart is a type of chart that contains both bars and a line graph, where 
individual values are represented in descending order by bars, and the 
cumulative total is represented by the line.
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What is the 5 Whys?
Five whys is an iterative interrogative technique used 
to explore the cause-and-effect relationships 
underlying a particular problem. 

•The primary goal of the technique is to 
determine the root cause of a defect or problem 

by repeating the question "Why?". 

•Each answer forms the basis of the next 
question.

Why

Why

Why

Why

Why

Problem

Breakdowns high

Tried it, did not work

No Planning/Scheduling

Production not Meeting Rate

Lack of Discipline

No KPI Scoreboard
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Ishakawa/Fishbone Diagram
•

•

Ishikawa (Fishbone) diagrams are causal diagrams created by Kaoru Ishikawa that
show the potential causes of a specific event. 

Common uses of the Ishikawa diagram are Maintenance Process design and quality
defect prevention to identify potential factors causing an overall effect.
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Scatter Diagram / Plot
•

•

A scatter plot is a type of plot or mathematical diagram using coordinates to display
values for typically two variables for a set of data. 
If the points are coded, one additional variable can be displayed
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Failure Mode and Effects Analysis (FMEA)
Failure Mode and Effects Analysis (FMEA)is a method which is used to identify and completely understand the 
potential failure modes and it’s reason/causes, and the effects of failure on the system or end users for a given 
product or process.

Fundamentals of FMEAs
•Identify and fully understand potential failure modes and their causes, and the effects of failure on the system 
or end users, for a given product or process.
•Assess the risk associated with the identified failure modes, effects, and causes, and prioritize issues for 
corrective action.
•Identify and carry out corrective actions to address the most serious concerns.
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Example: Maintenance Planning Not Meeting Expectations

The Risk Priority Number, orRPN, is a numeric assessment of risk assigned to a process, or steps in a 
process, as part of Failure Modes and Effects Analysis (FMEA), in which a team assigns each failure mode 
numeric values that quantify likelihood of occurrence, likelihood of detection, and severity of impact.
TheRPN is calculatedby multiplying the three scoring columns: Severity, Occurrence and Detection. For 
example, if the severity score is 6, the occurrence score is 4, and detection is 4, then theRPNwould be 96.
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Defining Roles and Responsibilities

Steps to Creating an Effective Failure Mitigation 
RACI

Defining Roles and Responsibilities are critical to success of identifying and mitigating failures.

1.Assemble a team of people involved Failure 
Mitigation/Elimination (ex: planner, supervisor, 
technician, reliability engineer, production)
2.Educate the team in the Failure Mitigation
Strategy 3.Define the processes / tasks / steps
required for 
success of Failure Elimination
4.Facilitate the team through the RACI Process
5.Post the RACI Chart along with KPI Dashboard 
focused on the resolution for all to see
6.Perform RCA when a costly failure impacts 
production and cost
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Final Thoughts
•Any process can create failures if steps are not 
followed to requirement

“If a step in a process is skipped or performed a 
substandard level it creates defects known as 
failures”
•Identification of the “Root Cause” of any failure is 
critical
•The RCA process you use require resources

 Time
 People
 Money

•RCA Training is paramount to success
•RCA Triggers must be in place and utilized 
consistently
•Share knowledge of failure causes and remedies 
using the A3 Approach

A3 Failure Report Example
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Questions/Comments

Questions? Send your request to rsmith@worldclassmaintenance.org 

www.worldclassmaintenance.org

Join me for Maintenance Technician Best Practices –December 8-10 
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UpKeep is a service-first company that builds software designed to make
maintenance easier for technicians and managers everywhere. Reduce downtime
up to 18% by switching over to a preventative maintenance solution!

#1 Software for Maintenance 
& Reliability Teams

www.upkeep.com

www.upkeep.com

Our Products
Mobile-first maintenance management and collaboration across all location, assets, and teams

Connected and secure IoT sensors for real-time remote condition asset monitoring

The only purpose built Asset Data Platform. Asset Focused ELT Solution for advanced analytics and integrated, real-time asset data.

"With nearly 340 different machines in our work environment, it's an impossible task to manually assign and track
PM's. With UpKeep we can schedule regular maintenance without overlapping tasks with other critical jobs." 

Paul D, Health and Safety Coordinator

An end-to-end solution for remote condition-based monitoring

Integrated & Centralized Data Ecosystem for World Class Asset Operations

The Maintenance Community Coalition was founded on the belief that working together will benefit everyone within our community

Committed to helping each other thrive in our individual professional journeys by sharing resources and expertise, granting scholarships,
hosting events, and unlocking knowledge – always at no cost. 


