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How to Use This Guide

This is Guide 2.7 — the final guide in Volume 2 of the ISO 9001 Implementation Hub and the completion
of the clause-by-clause practitioner's reference. It covers Clause 10 — Improvement — the Act layer of
the Plan-Do-Check-Act cycle that closes the QMS loop. Clause 10 is where the intelligence gathered in
Clause 9 drives organizational action: corrective action when the system has failed, and continual
improvement when the system is working but could work better.

This guide covers Clause 10 with the depth warranted by its centrality to QMS effectiveness: the
nonconformity and corrective action requirements of Clause 10.2 in full, including the full seven-step
CAPA cycle; root cause analysis methods in practitioner depth — 5-Why, Fishbone/lshikawa, Is/ls Not
analysis, and fault tree analysis — with worked examples; the effectiveness verification standard that
most organizations fail to meet; the continual improvement requirement of Clause 10.3 and its
relationship to proactive versus reactive improvement; and the integration of ISO 9001:2015's
improvement requirements with Lean Kaizen and Six Sigma DMAIC methodology, closing the series with
a framework for genuinely improving organizations rather than merely certified ones.
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Introduction: Clause 10 as the QMS Learning
Mechanism

Clause 10 is where the ISO 9001:2015 QMS demonstrates whether it is a living system or a compliance
artifact. Every other clause can be satisfied with well-designed documentation and adequate initial
implementation. Clause 10 cannot. It requires the organization to respond to what actually happens — to
detect when things go wrong, to investigate why, to fix the system rather than just the symptom, to verify
that the fix worked, and to systematically pursue improvement even when nothing has explicitly gone
wrong.

The two subclauses of Clause 10 address different but complementary improvement imperatives. Clause
10.2 (Nonconformity and Corrective Action) is the reactive dimension: when the QMS or its outputs fail,
the organization must respond systematically — containing the failure, understanding its causes,
correcting the system, and verifying that the correction works. Clause 10.3 (Continual Improvement) is the
proactive dimension: the organization must continuously seek opportunities to improve the suitability,
adequacy, and effectiveness of the QMS — not waiting for failures to drive improvement but actively
seeking to make the system better.

Together, Clauses 10.2 and 10.3 define the improvement culture that distinguishes genuinely quality-
managed organizations from organizations that merely comply with quality standards. An organization
that corrects every nonconformance at the symptom level, never investigates root causes, and never
proactively pursues improvement is meeting the letter of Clause 10.2 while failing its intent, and is not
meeting Clause 10.3 at all. An organization that systematically investigates root causes, implements
systemic corrections, and continuously improves its processes is operating the improvement cycle that
ISO 9001:2015 is designed to enable.
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Clause 10.2 — Nonconformity and Corrective Action

B sStandard Requirement

ISO 9001:2015, Clause 10.2.1: "When a nonconformity occurs, including any arising from complaints, the
organization shall: a) react to the nonconformity and, as applicable: 1) take action to control and correct it;
2) deal with the consequences; b) evaluate the need for action to eliminate the cause(s) of the
nonconformity, in order that it does not recur or occur elsewhere, by: 1) reviewing and analysing the
nonconformity; 2) determining the causes of the nonconformity; 3) determining if similar nonconformities
exist, or could potentially occur; c) implement any actions needed; d) review the effectiveness of any
corrective action taken; e) update risks and opportunities determined during planning, if necessary; f) make
changes to the quality management system, if necessary. Corrective actions shall be appropriate to the
effects of the nonconformities encountered."

Clause 10.2.2: "The organization shall retain documented information as evidence of: a) the nature of the
nonconformities and any subsequent actions taken; b) the results of any corrective action."

Decoding the Six Required Steps

Clause 10.2.1 contains six distinct required actions organized around the nonconformity event.
Understanding each precisely — and the distinctions between them — is essential for building a CAPA
system that actually prevents recurrence rather than creates the appearance of corrective action.

Required Action What It Means and What It Does Not Mean

(a)(1) React — control and The immediate response: contain the nonconforming output, stop

correct the nonconformity further nonconforming production, isolate the affected product,
and take the correction that addresses the specific instance. This
is not a corrective action — it is a correction. The distinction
matters: a correction fixes this instance; a corrective action fixes
the system to prevent recurrence. Both are required, but they are
separate actions.

(a)(2) Deal with the Think beyond the immediate nonconformance: what else has

consequences already happened as a result? Is there product in transit or at
customer facilities that may be affected? Are there downstream
processes that used the nonconforming output as an input? Has a
customer been impacted who has not yet reported it? Dealing with
consequences requires looking both upstream (what caused
this?) and downstream (what resulted from this?).

(b) Evaluate the need for Not every nonconformance requires a formal corrective action.
corrective action and determine The organization must evaluate whether action to eliminate the
causes cause is needed — considering the severity of the

nonconformance, its potential for recurrence, and its impact on
customer satisfaction and product conformance. This evaluation
must be documented. For nonconformances that do warrant
corrective action, the cause(s) must be determined through
structured root cause analysis — not assumed or guessed.

(c) Implement needed actions Execute the corrective actions identified through root cause
analysis. Implementation must address the system-level cause,
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Required Action What It Means and What It Does Not Mean

(d) Review the effectiveness of
corrective action

(e) and (f) Update risks and QMS
if necessary

Correction vs. Corrective
Clause 10

not just the instance-level symptom. If the root cause is
inadequate process documentation, the corrective action is
updating the documentation and training affected personnel — not
retraining the employee who made the error without addressing
why the documentation was inadequate.

After implementation, verify that the corrective actions actually
eliminated the root cause and prevented recurrence. This is the
step most consistently missed in quality management systems.
"Effectiveness review" is not a check that the action was
implemented — it is evidence that the problem has not recurred.
The standard of evidence required for effectiveness: observation
of the process, review of subsequent performance data, or follow-
up audit of the corrected area.

If the nonconformance revealed a risk that was not in the risk
register, add it. If the corrective action produced a change to a
QMS process or procedure, that change must go through the
Clause 6.3 change planning process and the updated document
must be issued through document control. These update
requirements ensure that the lessons from corrective action are
embedded in the QMS rather than remaining as one-time fixes.

Action — The Most Important Distinction in

The distinction between correction and corrective action is fundamental to understanding what the
standard requires and where most CAPA systems fail. The terms are used interchangeably in casual

quality management conversation but

represent entirely different activities:

Addresses the specific nonconforming instance Addresses the root cause that produced the

Happens immediately after detection

nonconformance

Happens after root cause analysis — may take
days, weeks, or months

Examples: rework the part, scrap the batch, Examples: update the procedure that allowed the
retrain the specific employee, replace the broken error, install a poka-yoke device, revise the

gauge

Required for every nonconformance:
correct, deal with consequences

acceptance criteria, qualify a second supplier for
the single-source material

contain, Required when the severity, recurrence risk, or
potential impact warrants eliminating the root
cause — not every nonconformance requires a
corrective action

Does not prevent recurrence of the same Prevents recurrence by changing the system
condition — the conditions that produced the conditions that allowed the nonconformance to

nonconformance still exist

occur
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Evidence: NCR record showing what was done Evidence: CAPA record showing root cause
with the nonconforming product analysis, system-level actions implemented, and

effectiveness verification

/A Common Pitfall

The most damaging CAPA system failure is the "corrective action" that is actually only a correction —
reworking the parts and calling the case closed. This pattern is visible in any CAPA system where the root
cause is invariably listed as "operator error," "failure to follow procedure," or "insufficient attention," and the
corrective action is invariably "retrained employee" or "reminded team of procedure requirements." These
are corrections dressed as corrective actions. They document that something was done without addressing
why the operator made the error, why the procedure was not being followed, or why attention was
insufficient. The conditions that produced the nonconformance are still present; the nonconformance will
recur. Auditors who see this pattern — identical root cause language across multiple CARs, corrective
actions that are uniformly training-focused — are seeing a CAPA system that has the form of corrective
action without the function.
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Root Cause Analysis — Methods, Selection, and

Application

Root cause analysis is the analytical core of the corrective action process. The quality of the corrective
action is entirely determined by the quality of the root cause analysis that precedes it: a shallow root
cause produces a superficial corrective action; a precise root cause identification enables a targeted,
systemic corrective action. This section covers the four primary root cause analysis methods used in
manufacturing quality management, with selection guidance and worked examples.

The Root Cause Analysis Selection Framework

Different types of nonconformances are best analyzed by different methods. The selection decision
should be driven by the nature of the problem — its complexity, its apparent causal structure, and the

analytical resources available:

Best Applied When Analysis Depth and Resource
Required

5-Why Analysis

Fishbone / Ishikawa Diagram

Is/ls Not Analysis (Kepner-
Tregoe)

Fault Tree Analysis (FTA)

Process failures with linear
cause chains; single-factor
problems where iteration
reveals a systemic cause; rapid
analysis for moderate-
complexity nonconformances

Complex, multi-factor problems
where causes may come from
multiple dimensions; team-
based analysis for problems
that span multiple functions;
problems where the cause
structure is not yet understood

Problems with distinctive
occurrence patterns — why
does this happen on Machine A
but not Machine B, on this
material but not that material,
on this shift but not the other;
discriminating between
potential causes based on
problem boundary

High-risk, safety-critical, or
complex system failures where
multiple failure modes may
contribute; regulatory-
mandated analysis for certain
failure categories; investigating
failures where the
consequence is severe enough
to justify maximum analytical
rigor

Low to moderate: one analyst,
30 to 90 minutes, minimal data
collection; deepens as iteration
proceeds; risk of
oversimplification in complex
multi-factor problems

Moderate: cross-functional
team, 2 to 4 hours facilitated
session; structured
brainstorming produces broad
cause identification; requires
prioritization of most likely
causes for verification

Moderate to high: requires
systematic data collection
across the problem
dimensions; excellent for
problems with clear boundary
conditions; particularly useful
for intermittent or pattern-
specific problems

High: typically requires quality
engineering expertise; top-
down deductive approach; best
for understanding how multiple
causes combine to produce
catastrophic outcomes
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Method 1: 5-Why Analysis

The 5-Why method is the most widely used root cause analysis technique in manufacturing quality
management. Developed as part of the Toyota Production System, it uses iterative questioning — asking
"why?" in response to each successive answer — to drill from the observable symptom to the underlying
systemic cause. The name refers to the typical depth required, not to a rule that exactly five iterations are
always correct.

The 5-Why Discipline: What Makes It Work and What Makes It Fail

The 5-Why works when applied with discipline — when each "why" answer is verified rather than
assumed, and when the iteration continues until a cause is identified that the organization can fix to
prevent recurrence. It fails when:

+ It stops too early: "Why did the part fail inspection? — Because the dimension was out of
tolerance. Why? — Because the operator set up the machine incorrectly." This two-level analysis
concludes with "operator error" — a symptom description, not a root cause. Why did the operator
set up incorrectly? Was the setup procedure unclear? Was the operator not trained? Was the
tooling incorrect? Stopping at "operator error" is stopping at a symptom.

* |t produces a blame narrative rather than a systemic cause: when each "why" response moves
toward individual blame rather than system conditions, the analysis has drifted from root cause
identification to fault assignment. The 5-Why is a process diagnostic tool, not an accountability
mechanism.

* Answers are assumed rather than verified: each answer in the chain should be supported by
evidence — a measurement, an observation, a record review. An unverified 5-Why chain is a
hypothesis, not an analysis.

A Worked 5-Why Example — Meridian Case

Nonconformance: Customer returned 6 pieces of titanium bracket NC-884 because outside diameter was
0.003 inches undersized on all pieces.

m Question and Verified Answer

Why 1 Why were the parts undersized? Verified answer: The CNC program used a tool
diameter offset that was 0.003 inches larger than the actual tool diameter,
resulting in the tool removing more material than intended.

Why 2 Why was the offset incorrect? Verified answer: The setup sheet called for a tool
diameter of 0.375 inches. The actual tool installed was 0.372 inches — a different
end mill from the same bin that had been reground and was not relabeled after
regrinding.

Why 3 Why was the reground tool not relabeled with its actual diameter? Verified answer:
The tool regrinding procedure (MPC-WI-007) did not require re-measurement and
relabeling of reground tools after regrinding. The assumption was that reground
tools retained their original diameter — which is incorrect for end mills reground on
the cutting faces.

Why 4 Why did the procedure not require post-regrind measurement and relabeling?
Verified answer: The procedure was written when only drill bits were reground.
End mills were added to the regrinding program 14 months ago without a
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m Question and Verified Answer

procedure review — the document was not updated to reflect the different
dimensional characteristics of reground end mills versus drill bits.

Why 5 — Root Why was the procedure not reviewed when end mills were added to the regrinding

Cause program? Root cause: The change management process (Clause 8.5.6) does not
require a procedure review when a new tool type is added to an existing process
— it only requires review when the process itself changes. Adding end mills to the
regrinding scope was treated as a scope addition, not a process change, and did
not trigger the procedure review that would have caught the gap.

Corrective action: (1) Update MPC-WI-007 to require post-regrind measurement and labeling of all
reground end mills; (2) Immediately measure and relabel all reground end mills currently in tool crib; (3)
Update the change management procedure to define "scope additions" to existing processes as change
events requiring procedure review; (4) Verify the change through an audit of the regrinding process two
months after implementation. The root cause is a change management gap — a systemic condition that
would have produced the same failure for any other dimensional tool added to the regrinding scope
without the same review.

Method 2: Fishbone / Ishikawa Diagram

The Fishbone Diagram (also called the Cause and Effect Diagram or Ishikawa Diagram, after its
developer) is a structured brainstorming tool that organizes potential causes of a problem into categories,
displayed visually as bones extending from a central spine. The problem or effect is placed at the right
end (the fish head); categories of potential causes form the major bones; specific possible causes within
each category form sub-bones.

The most common cause categories in manufacturing quality applications, often called the 6Ms, are:
Machines (equipment), Methods (procedures and processes), Materials (incoming materials,
components), Measurements (measurement system variation), Manpower (personnel and competence),
and Mother Nature (environment). A seventh category, Management (organizational decisions and
systems), is sometimes added for systemic or chronic problems.

When to Use the Fishbone Diagram

The Fishbone is most valuable when: the cause of a problem is genuinely unknown and brainstorming is
needed to generate hypotheses; the problem appears to have multiple contributing causes across
different functional areas; a cross-functional team is available to contribute domain knowledge; or a visual
representation of the cause structure will aid communication across functions. It is less appropriate when
the root cause is reasonably apparent and can be confirmed through iteration (in which case 5-Why is
more efficient) or when the problem has a very specific technical cause that requires measurement and
analysis rather than brainstorming.

After the Fishbone brainstorming session generates a comprehensive set of potential causes, each cause
must be evaluated and prioritized: which causes are most likely based on available evidence? Which can
be quickly verified or eliminated? The Fishbone session produces hypotheses; verification work produces
the actual root cause identification. Organizations that treat the Fishbone output as the root cause
analysis — rather than as the starting point for investigation — have conducted brainstorming, not root
cause analysis.
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Method 3: Is/ls Not Analysis (Kepner-Tregoe)

Is/ls Not Analysis is a systematic problem-definition technique developed by Charles Kepner and
Benjamin Tregoe. It works by precisely defining the boundary conditions of the problem — where and
when it occurs, where and when it does not occur — to identify what is distinctive about the problem
cases that could point to the cause.

The analysis defines the problem across four dimensions: What (what is the nonconformance? What
similar items do not have it?), Where (where does it occur — physically, in which process, in which
location?), When (when does it occur — which shift, which production period, which lot?), and How Much
(what is the severity and frequency pattern?). For each dimension, the analyst records both the IS (where
the problem is observed) and the IS NOT (the comparable situations where it is not observed). The
contrast between IS and IS NOT reveals the distinctive conditions that point to cause.

A Worked Is/ls Not Example

Nonconformance: Surface roughness failures on machined aluminum housings — 23% rejection rate on
Ra measurement, but only on parts machined on Line 1, not on identical parts machined on Line 2 with
the same setup documentation.

IS (Where Problem Occurs) IS NOT (Comparable Situation Without
Problem)

What Surface roughness failures on Ra No dimensional nonconformances; all
measurement, exceeding 63 microinch other surface characteristics
limit conforming
Where Line 1, Machine 3; all five milling Line 2, identical machines; Line 1
operations on this machine Machines 1 and 2; same operation on
other machines
When Began 3 weeks ago; all three shifts; Prior to 3 weeks ago, no elevated
occurs consistently, not intermittently rejection rate on this machine; not shift-
dependent
How Much 23% rejection rate; roughness typically Line 2 rejection rate: 2.4%; prior period
68 to 74 microinch against a 63 rejection rate on Line 1/Machine 3:
microinch limit; consistent magnitude, 1.8%
not occasional outlier
What Changed A new coolant supply hose was No changes on Line 2 machines or
(the distinctive installed on Machine 3 three weeks and = other Line 1 machines in the same
condition) two days ago during scheduled period

maintenance

The Is/ls Not analysis points clearly to the coolant system change as the most likely cause — the timing
matches exactly, and the problem is physically specific to the one machine that had the change.
Verification: inspect the coolant hose installation; check coolant flow rate and pressure at Machine 3 vs.
Machine 2; measure coolant temperature at the cutting zone. Investigation found that the replacement
hose had an internal diameter 15% smaller than the original, reducing coolant flow to the cutting zone by
approximately 30% — insufficient cooling for the finish milling operation, producing elevated surface
roughness. Corrective action: replace with correct hose specification; add hose specification to the
maintenance work order for this machine to prevent recurrence.
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Method 4: Fault Tree Analysis (FTA)

Fault Tree Analysis is a top-down, deductive technique that begins with an undesired outcome (the "top
event") and works backward to identify the combinations of failures or conditions that could produce it. It
uses a formal logic notation — AND gates (all input events must occur for the output to occur) and OR
gates (any one input event can produce the output) — to map the logical structure of failure causation.

FTA is the most rigorous of the common root cause analysis methods but also the most resource-
intensive. It is appropriate when: the safety or quality consequences of a failure are severe enough to
justify maximum analytical investment; regulatory requirements mandate formal reliability or safety
analysis; a complex system failure involves multiple simultaneous failure modes; or management needs a
quantitative assessment of failure probability for risk management purposes.

In manufacturing quality management, FTA is most commonly applied to: investigation of serious quality
escapes or field failures in safety-critical products; process design for high-risk operations where multiple
failure modes can combine to produce nonconforming product; and reliability analysis for products with
complex failure mode interactions. For day-to-day quality nonconformances, 5-Why or Fishbone analysis
is more practical and produces equivalent insight at far lower cost.

The Root Cause Analysis Quality Standard

Regardless of which method is used, a high-quality root cause analysis must meet three criteria:

»  Specificity: the identified root cause is specific enough that a corrective action can be precisely
targeted to eliminate it. "Inadequate training" is not specific. "The CNC machining operator
training procedure does not include verification that operators can correctly interpret GD&T profile
tolerances, which are required for this product family" is specific and actionable.

» Verifiability: the root cause is supported by evidence — observation, measurement, record
review, or test — that confirms the identified cause was present at the time of the
nonconformance. A root cause that is logically plausible but unverified is a hypothesis, not an
established cause.

+ Systemic depth: the root cause identifies a condition in the quality management system — a
procedure gap, a control weakness, a resource inadequacy, a design fault — rather than stopping
at individual behavior. Individual behavior is almost always a symptom of a system condition that
allowed or encouraged that behavior.
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The Complete CAPA Cycle — All Seven Steps

The Corrective and Preventive Action (CAPA) cycle is the operational mechanism through which Clause
10.2 is executed. A conforming CAPA system requires all seven steps — opening the CAR, containment,
root cause analysis, corrective action planning, implementation, effectiveness verification, and closure.
Each step has specific documentation requirements that together constitute the "evidence of nature and
actions" and "results of corrective action" required by Clause 10.2.2.

m Action Required Documentation Standard

1. Open CAR

2. Immediate
containment

3. Root cause
analysis

4. Corrective
action plan

Create a Corrective Action
Request identifying the
nonconformance event that
triggered it; assign to the
responsible process owner;
establish target response
dates for root cause analysis
submission and corrective
action implementation

Identify and control all
product or process affected
by the nonconformance;
prevent further
nonconforming output; notify
affected functions and
customers as appropriate.
Document scope of
containment — how much
product was affected, what
actions were taken, and what
verification confirmed
containment was effective

Apply the appropriate root
cause analysis method to
identify the systemic cause
of the nonconformance.
Verify the identified cause
with evidence. Determine
whether similar
nonconformances exist or
could occur in other areas.
Document the complete
analysis including method
used, data examined,
hypotheses considered and
eliminated, and the verified
root cause

Develop a corrective action
plan that addresses the
identified root cause at the
system level. Each action
should specify what will be
changed, who will do it, by

CAR number, date opened, source (audit finding,
customer complaint, internal NCR, management
review), description of nonconformance, product or
process affected, responsible owner, target dates

Containment scope (lots, quantities, date range),
containment actions taken, verification that
containment is complete, customer notification
records if applicable

Completed root cause analysis (5-Why chain,
Fishbone diagram, Is/Is Not table, or FTA); evidence
cited; verification of root cause; statement of
confirmed root cause(s)

Corrective action plan document listing each action,
responsible individual, target date, and success
criterion; Management Representative review and
approval notation

12|Page



Six Sigma

Kaizen

m Action Required Documentation Standard

5.
Implementation

6.
Effectiveness
verification

7. CAR closure

when, and how it will be
confirmed. The plan must
address the root cause —

not just the symptom. Submit

plan by the defined target
date for review and approval
by the Management
Representative

Execute the approved
corrective action plan.
Document each action as it
is completed, including the
date completed and
evidence of implementation
(updated procedure
reference, training record,
updated control plan, revised
specification, installed poka-
yoke device, etc.)

After implementation and a
defined observation period,
verify that the corrective
actions actually eliminated
the root cause and
prevented recurrence.
Evidence of effectiveness
must be specific — not "no
further issues" but positive
evidence that the conditions
have changed: process
observation confirming new
procedure is being followed,
data showing performance
improvement, audit of the
corrected area finding no
related finding, follow-up
measurement confirming
process is stable

After effectiveness
verification confirms the root
cause has been eliminated,
formally close the CAR.
Update the risk register if the
nonconformance revealed a
risk not previously captured.
Update QMS documentation
if not already completed
through the corrective action.
Analyze whether the
nonconformance pattern
contributes to any quality

Implementation evidence for each action item:
document revision records, training records, photos
of installed devices, test results, updated records —
specific to each action, not a general "completed”
notation

Effectiveness verification record including:
verification method used, evidence examined,
observation period, conclusion (effective or requires
additional action), date and verifier identity

Closure notation with date, verifier, and closure
rationale; cross-references to any risk register
updates or QMS document changes; any
recommendations for management review agenda
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m Action Required Documentation Standard

objective trends requiring
management review
attention

Effectiveness Verification — The Step That Makes Corrective Action
Real

Effectiveness verification is the step that distinguishes a CAPA system that prevents recurrence from one
that manages paperwork. It is also the step most consistently absent or inadequate in manufacturing
QMS systems — and the step that auditors probe most aggressively because its absence reveals CAPA
as a documentation exercise rather than a quality improvement mechanism.

The effectiveness verification standard has three elements that must all be present:

1. A defined verification period: effectiveness cannot be assessed immediately after implementation.
The correction must have been in operation long enough for the problem conditions to recur if the
root cause was not truly addressed. The appropriate period depends on the frequency of the
original nonconformance: a daily occurrence needs a one-to-two week observation period; a
monthly occurrence needs a two-to-three month period; an annual occurrence needs a full cycle.

2. A specific verification method: verification is an active investigation, not a passive observation.
The verifier must go to the process and confirm — through observation, data review, or audit —
that the conditions have changed as intended and that the nonconformance has not recurred. "No
further complaints" is passive and does not confirm that the system condition changed. "Review
of the regrinding log for 60 days post-implementation shows that all reground end mills have post-
regrind diameter measurements recorded and labels applied" is active and specific.

3. A positive confirmation record: the effectiveness verification record must contain specific
evidence — not just a conclusion. The conclusion "effective" must be supported by what was
examined, what was found, and how it demonstrates that the root cause has been eliminated.

When Not Every Nonconformance Needs a CAPA

Clause 10.2.1(b) requires the organization to "evaluate the need for action to eliminate the cause(s)." This
evaluation is a required step — but its conclusion may legitimately be that a formal corrective action is not
warranted. The evaluation criteria for whether a CAPA is required:

CAPA Required — Evaluate these factors CAPA May Not Be Required — Evaluate these
factors

Recurrence risk: has this or a similar Truly isolated event: genuine one-off events with

nonconformance occurred before? Is the root no systemic cause (equipment failure caused by

cause a systemic condition that will produce the external impact, human error in conditions that

same outcome again? have since changed) may warrant correction
without CAPA

Impact severity: nonconformances that affect Minor, low-impact events: cosmetic

product safety, regulatory compliance, or nonconformances on non-critical features with no

customer relationships at the level of formal customer impact, disposed without question, and

complaints or returns no recurrence history
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CAPA Required — Evaluate these factors CAPA May Not Be Required — Evaluate these
factors

Customer escape: any nonconformance that Addressed through the existing improvement
reached a customer, regardless of severity, system: if the issue is already captured in a
warrants investigation of the release control quality objective with an action plan in progress, a
failure as well as the production failure separate CAPA may be redundant
Systemic pattern: three or more instances of the Documented evaluation: the evaluation that a
same or similar nonconformance within a defined =~ CAPA is not warranted must itself be documented
period almost always indicate a systemic cause — the decision not to open a CAPA is a quality
requiring corrective action decision that must be supported by reasoning

& Auditor Perspective

The CAPA audit follows a completely predictable pattern that every CAPA record must be able to support.
Step one: the auditor asks for a list of all CARs opened and closed in the past 12 months. Step two: they
select 3 to 5 CARs based on their source (customer complaint, internal audit, management review, NCR)
and severity. Step three: for each selected CAR, they read the root cause analysis and ask: "Is this a root
cause or a symptom? Can you show me the evidence that supports this as the root cause?" Step four: they
read the corrective actions and ask: "Do these actions address the root cause, or do they address the
symptom?" Step five: they read the effectiveness verification and ask: "What specific evidence
demonstrates that the nonconformance has not recurred?" The first CAR where the root cause is "operator
error" without asking why the operator erred, the corrective action is "retrained employee" without changing
the system condition, and the effectiveness verification says "action complete" without evidence of non-
recurrence — that is a finding. Not a major finding for a single case, but a pattern of this across multiple
CARs is a systemic CAPA failure that may rise to major.

= Meridian Case Study

Meridian CAPA System Maturity — Year 1 vs. Year 2: At certification, Meridian's CAPA system had two
recognized weaknesses noted as observations by the Stage 2 auditor: effectiveness verification was absent
in 2 of 8 reviewed CARs, and root cause depth was shallow in 3 of 8 (stopping at "operator error" without
identifying the system condition). Both became Year 1 improvement priorities. By the Year 1 surveillance
audit (Month 12 post-certification), the auditor reviewed 7 CARs. Findings: effectiveness verification was
present in all 7, with specific evidence in 6 of 7 (one had "no recurrence observed" which the auditor noted
as a passive rather than active verification — an observation, not a finding). Root cause depth: 5 of 7
demonstrated systemic root causes with evidence; 2 identified procedural gaps as root causes but without
clear evidence that the procedure gap was the proximate cause rather than an intermediate cause. The
auditor noted "significant improvement in CAPA rigor compared to certification" in the positive observations
section. The two root cause depth cases were tracked internally as Denise's personal quality objective for
Year 2: achieve Level 3 or better root cause analysis depth (systemic cause with evidence) in 100% of
CARs for significant nonconformances.
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Clause 10.3 — Continual Improvement

B sStandard Requirement

ISO 9001:2015, Clause 10.3: "The organization shall continually improve the suitability, adequacy and
effectiveness of the quality management system. The organization shall consider the results of analysis and
evaluation, and the outputs of management review, to determine if there are needs or opportunities that
shall be addressed as part of continual improvement."

What Clause 10.3 Actually Requires

Clause 10.3 is the shortest clause in Clause 10 and the one most easily reduced to a compliance
formality. Two sentences: continually improve the QMS, and consider analysis results and management
review outputs to identify improvement opportunities. The simplicity is deceptive. The requirement to
"continually improve" is not satisfied by conducting corrective actions when problems occur — Clause
10.2 covers reactive improvement. Clause 10.3 requires proactive improvement: seeking and pursuing
opportunities to make the QMS more suitable, adequate, and effective even when nothing has explicitly
failed.

The three dimensions of QMS improvement that Clause 10.3 targets:

» Suitability: Is the QMS still appropriate for the organization's purpose and context? As the
organization grows, enters new markets, serves new customers, or faces new regulatory
requirements, the QMS must evolve. Suitability improvement means updating the QMS to reflect
the organization's current reality rather than the organization it was at the time of certification.

* Adequacy: Does the QMS have sufficient capability — resources, processes, controls, and
measurement — to achieve its intended results? Adequacy improvement means closing the gap
between what the QMS is designed to do and what it actually has the capability to do
consistently. Persistent quality performance gaps often indicate adequacy shortfalls: insufficient
inspection capacity, undertrained personnel, inadequate supplier controls.

» Effectiveness: Is the QMS achieving its intended results — conforming products, satisfied
customers, improving quality performance? Effectiveness improvement means increasing the
impact of QMS activities: more rigorous audits, better root cause analysis, more meaningful
management review, higher quality objectives.

The Sources of Improvement Opportunity

Clause 10.3 directs the organization to consider results of analysis and evaluation, and management
review outputs, to identify improvement opportunities. In practice, improvement opportunities flow from
multiple sources across the QMS:

Improvement Source How It Generates Improvement Opportunities

Internal audit findings and Findings identify specific nonconformances requiring corrective

observations action. Observations identify potential weaknesses before they
become nonconformances — the highest-value improvement
opportunities because they can be addressed proactively.
Patterns across multiple audits reveal systemic opportunities that
individual findings do not expose.
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Improvement Source How It Generates Improvement Opportunities

Quality objectives performance Objectives that are consistently below target reveal process

analysis capability gaps. Objectives that are consistently achieved at
exactly the target level may be set too low — an opportunity to
raise ambition. The trend direction of each objective over time
reveals whether the QMS is improving the process performance it
was designed to improve.

CAPA effectiveness data CARs where effectiveness verification reveals that the corrective
action did not prevent recurrence identify both a failed corrective
action and an improvement opportunity: the root cause analysis or
corrective action design needs to be more rigorous. CAPA cycle
time trends reveal process improvement opportunities in the
corrective action process itself.

Customer feedback and Customer dissatisfaction pinpoints where quality performance

satisfaction data gaps have customer impact. Customer suggestions, complaints
beyond formal CARs, and informal feedback from customer
meetings identify improvement opportunities that internal quality
metrics may not reveal.

Management review outputs The management review is explicitly designed to identify
improvement opportunities and authorize improvement
investments. Management review decisions about new objectives,
resource allocation for improvement projects, and QMS change
authorizations are the primary mechanism through which
leadership-level improvement commitments become operational
reality.

Risk and opportunity register The opportunity section of the risk register captures positive
conditions that the organization could leverage for improvement.
Opportunities that are identified but never acted upon represent a
specific Clause 10.3 gap — the register exists but improvement is
not being pursued.

Benchmarking and external Industry best practice, competitor quality performance, customer

reference quality requirements at leading organizations, and published
industry quality data all provide reference points for what is
achievable that the organization may not be achieving.
Benchmarking-driven improvement sets targets beyond what
internal data suggests is possible.

Reactive vs. Proactive Improvement — The Cultural Distinction

The most important cultural distinction in quality management is between reactive and proactive
improvement. Reactive improvement responds to failures: a defect occurs, a customer complains, an
audit finds a nonconformance, and the organization corrects it. Reactive improvement is necessary —
without it, failures would accumulate uncorrected. But reactive improvement alone means the
organization is always catching up to failures it could have prevented.

Proactive improvement seeks opportunities before failures occur: identifying process variations that are
trending toward nonconformance before they produce defects, identifying supplier quality risks before
they produce escapes, identifying customer expectations that are rising before the organization falls
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behind them. Proactive improvement requires the leading indicators, analysis capability, and
management attention that reactive improvement organizations typically direct entirely toward firefighting.

& Kaizen Connection

The Kaizen philosophy — continuous improvement through small, frequent, incremental changes — and
ISO 9001:2015's continual improvement requirement share the same fundamental insight: improvement is
not a project with a beginning and an end; it is an organizational practice with no end state. The ISO 9001
quality objectives cycle (set targets, monitor performance, achieve targets, set more ambitious targets)
mirrors the Kaizen PDCA cycle at the management level. The internal audit cycle (evaluate current practice,
identify gaps, implement changes, verify improvement) mirrors the Kaizen improvement event cycle at the
process level. Organizations that have internalized Kaizen culture find ISO 9001:2015's improvement
requirements a natural extension of how they already think about quality. Organizations that have not may
find in ISO 9001 the framework for beginning to build that culture — using the standard's structured
requirements as the scaffolding for a genuinely improving organization.
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Integration: ISO 9001 Clause 10 + Lean Kaizen + Six
Sigma DMAIC

Clause 10 is where the ISO 9001 framework and the major continuous improvement methodologies —
Lean Kaizen and Six Sigma DMAIC — have their deepest integration. All three address the same
fundamental challenge: how does an organization systematically improve its quality performance over
time? The answer each provides is compatible and complementary, and organizations that understand
the integration can build improvement systems more powerful than any single methodology provides
alone.

The Methodological Alignment

ISO 9001 Clause 10 Element

10.2: Nonconformity identification
— detecting when the system
has failed

10.2: Containment and correction
— stopping the bleeding

10.2: Root cause analysis —
determining why the system
failed

10.2: Corrective action —
changing the system

10.2: Effectiveness verification —
confirming the system is fixed

10.3: Continual improvement —
proactively seeking better
performance

Genchi Genbutsu (go and see):
direct observation of actual
conditions at the gemba to
detect waste, variation, and
quality failures that reports
obscure

Emergency Kaizen (Kaikaku)
response: immediate process
intervention to prevent further
waste or quality failure before
systematic improvement is
planned

Kaizen problem-solving tools:
5-Why, Fishbone, A3 report
(structured problem-solving on
a single A3 sheet), process
observation

Kaizen event: focused 3-5 day
improvement workshop that
redesigns a process to
eliminate the root cause;
standard work revision; error-
proofing implementation

Sustain in 5S and standard
work: ongoing verification that
improved standards are being
maintained; response plan if
standards begin to decay

Daily Kaizen: ongoing small
improvements by operators and
supervisors; Kaizen suggestion
systems; improvement as

Lean Kaizen Equivalent Six Sigma DMAIC Equivalent

Define phase: clearly defining
the problem, its scope, its
impact, and the customer
requirements it violates —
ensuring the right problem is
being solved

Define/Measure transition:
containment actions to protect
customers while the root cause
analysis proceeds; scoping the
problem extent

Measure and Analyze phases:
data collection defining current
performance baseline;
statistical analysis identifying
root causes and their
contribution to defect rates

Improve phase: solution
development and
implementation; design of
experiments to optimize
solution; pilot testing; full
implementation

Control phase: statistical
process control
implementation; control plan
update; monitoring plan to
detect and respond to process
deterioration

Project pipeline management:
maintaining and prioritizing a
pipeline of Six Sigma
improvement projects selected
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ISO 9001 Clause 10 Element Lean Kaizen Equivalent Six Sigma DMAIC Equivalent

standard work for every
employee

The Improvement Method Selector

Not every quality improvement opportunity warrants the same improvement approach. Selecting the right
method for the right problem is itself a quality management skill:

Problem Characteristics Best Improvement Approach Why

Known root cause, solution is
clear, change is straightforward

Root cause unknown or
suspected but unconfirmed;
moderate complexity; single-
process problem

Complex, multi-factor problem;
root cause requires data
collection and statistical analysis;
significant customer impact or
cost justifies investment

Widespread operational waste or
inefficiency; process redesign
opportunity; team-based
improvement needed

Chronic, recurring problem that
has resisted corrective action;
large financial impact;
breakthrough improvement
needed

Kaizen event or direct
corrective action

5-Why analysis with corrective
action; Fishbone analysis with
investigation plan

DMAIC Six Sigma project

Value Stream Mapping
followed by Kaizen events;
Lean transformation project

Six Sigma DMAIC with
dedicated team; or Lean-Sigma
combined approach for
problems with both flow and
variation dimensions

based on data-driven
opportunity identification

Low complexity; speed of
implementation is the value;
elaborate analysis would add
cost without adding insight

Structured root cause analysis
to confirm the cause before
implementing the correction;
moderate resource investment

Statistical rigor required;
multiple potential causes must
be isolated; solution must be
validated before full
implementation; control plan
needed to sustain results

Flow perspective required;
systemic redesign more
effective than point
improvements; team
participation builds buy-in for
new standard work

Prior corrective actions have
not achieved the required level
of improvement; statistical
methods needed to identify root
causes that simpler analysis
missed; sustained team focus
needed for breakthrough
results

Building a Post-Certification Improvement Pipeline

A genuinely improving organization maintains a visible, actively managed improvement pipeline — a
documented set of improvement projects and Kaizen activities at various stages of development and
execution. The pipeline serves several functions simultaneously: it demonstrates to auditors that Clause
10.3 is being actively pursued; it provides management with visibility into ongoing improvement
investments; it allows prioritization of improvement resources against the highest-impact opportunities;
and it ensures that improvement is not episodic but continuous.
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The improvement pipeline should be organized in three time horizons:

» Active projects: currently being executed, with defined teams, resources, milestones, and owners.
These receive regular status review at monthly team meetings and inclusion at management
review when resources or priorities need to be adjusted.

» Backlog: identified and scoped improvement opportunities that are approved for execution but not
yet resourced. Prioritized by potential impact and resource requirement. Drawn down as active
projects complete and capacity becomes available.

» |dea collection: a mechanism for employees at all levels to submit improvement suggestions —
quality problems they observe, efficiency opportunities they see, customer feedback they hear.
Idea collection that is never reviewed and never progresses to the backlog signals that employee
improvement contributions are not valued, which kills the improvement culture that Clause 10.3
and Kaizen both require.

Best Practice

The A3 report — a structured problem-solving and improvement communication format condensed to a
single A3-size sheet — is the most powerful integration tool between ISO 9001 corrective action
documentation and Lean problem-solving discipline. An A3 structured as: Problem Statement / Current
Condition / Target Condition / Root Cause Analysis / Countermeasures / Implementation Plan / Results /
Lessons Learned covers the Clause 10.2 documentation requirements (nature of nonconformity, actions
taken, results of corrective action) while simultaneously embodying the Lean A3 thinking discipline.
Organizations that adopt A3 as their standard CAPA documentation format find that it naturally raises root
cause analysis quality, improves corrective action precision, and produces improvement learning that can
be shared organizationally. The A3 format is available from Lean Enterprise Institute and multiple other
sources at no cost.

= Meridian Case Study

Meridian Year 2 Improvement Pipeline: Eighteen months post-certification, Denise presented the first formal
improvement pipeline review at the management review. The pipeline contained: (1) Active — CMM
capacity improvement (authorized at the Month 18 management review; second CMM ordered, delivery
Month 22; procedure updates and training in development); (2) Active — Supplier development program for
heat treatment suppliers (vendor assessments completed for two suppliers; gap closure plans developed;
first joint quality review scheduled Month 19); (3) Active — MBD interpretation competence development
(training program developed with external instructor; first session delivered Month 17; three of four
inspectors assessed as competent; fourth in progress); (4) Backlog — SPC implementation for critical
machining dimensions on Northfield Systems components (scoped and prioritized; awaiting CMM delivery
to provide adequate measurement throughput; target start Month 23); (5) Backlog — Customer satisfaction
survey redesign to increase response rate (designed; scheduled for first use at Month 24 annual survey
cycle); (6) Idea backlog — 12 employee-submitted improvement suggestions from the past 6 months (6
reviewed and either approved for backlog, incorporated directly, or closed with documented rationale; 6
pending review at next quality team meeting). Robert Nolan's comment at the management review: "This is
the first time I've seen quality improvement as a visible business program rather than a reaction to
problems. This is what we should have been doing for years." Denise's internal note: that comment is
exactly what Clause 10.3 certification is supposed to produce.
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Closing Volume 2 — The Clause-by-Clause Journey
Complete

Volume 2 of the ISO 9001 Implementation Hub is now complete. Seven guides have provided
practitioner-depth interpretation of every requirement clause from 4.1 through 10.3 — the full span of
requirements in ISO 9001:2015. The Meridian Precision Components case study that began in Volume 1
at implementation and continued through certification has evolved in Volume 2 into the post-certification
operational story: a real QMS being tested by auditors, stretched by organizational growth, and gradually
maturing into the genuine improvement system it was designed to become.

Volume 3 — Ready-to-Use Templates — completes the series with the practical document library that
makes the knowledge in Volumes 1 and 2 operationally deployable: every form, register, checklist, and
report template referenced across both volumes, with completion instructions, filled examples from
Meridian, and auditor perspective notes on what each record must demonstrate.
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Quick Reference: Clause 10 Audit Readiness

Clause 10.2 Conformance Checklist

- Conformance Item

O

O

CAPA is triggered by all required sources: customer complaints, internal NCRs, audit findings,
management review decisions, supplier quality failures, and process monitoring alerts

Every CAR distinguishes correction (immediate response) from corrective action (systemic
response) — both are documented separately

Root cause analysis is conducted using a structured method for all significant CARs — not
assumed or guessed

Root causes are systemic — identifying system conditions, not stopping at individual behavior
Root causes are verified with evidence — not accepted as plausible without confirmation

Corrective actions address the identified root cause — not just the symptom or the
nonconforming instance

Effectiveness verification is conducted after a defined observation period — not immediately
after implementation

Effectiveness verification contains specific positive evidence — not only "no recurrence" but
evidence that system conditions have changed

CARs are closed on time with documented rationale — no significantly aged open CARs
without documented status

Risk register is updated when CARs reveal risks not previously captured

QMS documentation is updated when corrective actions result in process or procedure
changes

The evaluation that a CAPA is not needed is documented when that determination is made for
a nonconformance

Clause 10.3 Conformance Checklist

- Conformance Iltem

O

O

Continual improvement is proactive — improvement opportunities are pursued before failures
occur, not only in response to them

Improvement opportunities are identified from all required sources: analysis results,
management review outputs, audit observations, risk register opportunities, and customer
feedback

Improvement pipeline exists and is actively managed — not only reactive CAPA in response to
nonconformances
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- Conformance Item
O Management review produces documented improvement decisions and actions, not only
status reviews
O Quality objectives are updated to reflect improvement ambition — targets are not static once
achieved
O Employee improvement suggestions are captured, reviewed, and dispositioned — with

feedback to submitters

Most Common Clause 10 Audit Findings

Finding Area Typical Finding Statement

Shallow root cause 10.2 Review of 8 CARs from the past 12 months reveals that 5 of 8
(63%) identify root cause as "operator error," "failure to follow
procedure," or "insufficient inspection attention." None of
these CARs document investigation of why the operator erred,
why the procedure was not followed, or why attention was
insufficient. Root cause analysis has not progressed beyond
symptom description to the systemic condition that allowed or
produced the behavior.

Corrective action 10.2 CAR-2024-012 identifies root cause as "operator set up
addresses symptom, machine incorrectly" and corrective action as "retrained
not root cause operator and reminded team of setup procedure." The root

cause analysis did not identify what system condition allowed
an experienced operator to set up incorrectly. The corrective
action does not address the procedure, the setup verification
process, or the detection controls — only the individual

behavior.
Effectiveness 10.2 Review of 6 CARs marked closed in the past 9 months: 4 of 6
verification absent have no documented effectiveness verification. Closure

notation is "action implemented" or "corrective action
complete" without evidence that the implemented action was
assessed for effectiveness in preventing recurrence.

Effectiveness 10.2 Two CARs with effectiveness verification entries were

verification passive reviewed. Both state "no further instances of this
nonconformance have occurred." This is a passive
observation that does not confirm the system condition has
changed — only that the nonconformance has not yet
recurred during the observation period. Active verification
confirming that the root cause conditions have been
addressed is absent.

CAPA not triggered 10.2 Customer quality notification QN-2024-008 was received,
by customer acknowledged, and the affected product was reworked and
complaint reshipped. No corrective action request was opened. The

release control failure that allowed the nonconforming product
to reach the customer has not been investigated, and no
systemic action has been taken to prevent a similar escape.
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Finding Area Typical Finding Statement

No proactive 10.3 The organization's improvement activities consist entirely of

improvement corrective actions responding to nonconformances, customer

evidence complaints, and audit findings. No evidence of improvement
opportunities identified from quality performance analysis,
management review outputs, or risk register opportunities.
Clause 10.3 requires continual improvement, which includes
proactive improvement beyond reactive corrective action.

Management review 10.3 Management review minutes from 10 months ago record

improvement outputs three improvement actions, each assigned to a named

not implemented individual with a target date. Review of current status: none of

the three actions have been completed; none have
documented status updates; two of the three assignees were
unable to describe the actions they were assigned when
asked. Management review improvements decisions are not
being tracked or followed up.

Root Cause Analysis Method Selector — Quick Reference

Use 5-Why When... Use Fishbone When... Use Is/ls Not When...

The problem has a likely  The problem may have The problem has distinctive occurrence
linear cause chain that multiple contributing patterns — it happens in some conditions but
iteration can expose causes from different not others

functions or dimensions

The root cause area is The root cause is Data is available to define what is different
approximately known and  genuinely unknown and about the problem cases versus non-problem
investigation can proceed structured brainstorming cases
quickly would generate useful

hypotheses
Speed is important and A cross-functional team You need to narrow a broad list of potential
the problem does not can contribute domain causes by identifying which ones are
justify elaborate analysis  knowledge from their consistent with the problem boundary
resources respective areas
The problem is moderate  The first iteration of 5- Two or more machines, operators, shifts, or
complexity and a single Why has produced materials behave differently and you need to
cause is expected to multiple branches that all ~ find what is distinctive about the failing case
dominate seem plausible

Volume 2 — Clause-by-Clause Practitioner's Guide — is now complete. All seven guides cover the full
requirement span of ISO 9001:2015 from Clauses 4 through 10. Volume 3: Ready-to-Use Templates
follows — every form, register, checklist, and report template in the series, with completion instructions,
Meridian examples, and auditor guidance on what each record must demonstrate.
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