International

Standard

ISO 10009
Quality management — Guidance Firstedition
for quair'ty tools and their 2024-06
application

Management de la qualité — Recommandations pour les outils
qualité et leur|mise en oeuvre

Reference number
ISO 10009:2024(en) © ISO 2024



https://standardsiso.com/api/?name=44a4d86bedd9f7116523538c8b76f3fa

ISO 10009:2024(en)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2024

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting on
the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address below
or ISO’s member body in the country of the requester.

ISO copyright office

CP 401 o Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org
Published in Switzerland

© IS0 2024 - All rights reserved
ii


https://www.iso.org
https://standardsiso.com/api/?name=44a4d86bedd9f7116523538c8b76f3fa

Contents
FOT@WOIM........coc
IIEIOMUICEION ...
1 SCOPI@ ...k
2 NOIMATIVE FEFEI@IICES ...
3 Terms and definitions...
4 QUALTEY BOOLS ...
4.1 GEIIET AL
4.2 Review?imo-———————-—————
5 P 0 7 OSSOSO 0 A
51 SWOT analysis ...
5.2 PESTLE analysis ...
5.3 Porter’s five or six forces..........ocne
5.4 Vision and mission statements
7R 200 V4 1] (o) o OSSOSO =
542 MISSION e by e e
5.5 Other relevant tO0IS ... S oo
6 Prdcess approach and planning.............. €
6.1 SIPOC/COPIS (useful for identifying processes)..
6.2 Turtle diagram
6.3 £000) 015 g0 18] o U0 S S
6.4 Flow diagram/swim lane diagram/cross-functienal flow chart .
6.5| Authority matrix/RACI/RASCL....o i 3 e
6.6  Other rel@Vant tOOLS ... s
7 Ris
7.1
7.2 Risk register/risk assessment ;
7.3 Failure mode and effects analysis (FIMEA) ...
7.4 Traffic light/Neat MAP ... 5o
7.5 Other TeIEVANT TOOLS ... Moo
8 Objlectives and objective MANAGeMENT ...
8.1 Kaizen .
8.2 Hoshin Kanri (alse’known as the “X-matrix”) ...
8.3 Managementbyobjectives (MBO) ...
8.4  Other releVaMT EOOLS ..o
9 CUSEOMET fOCHS/PEICEPTIONL. ...
9.1 Quality function deployment (QFD)
9.2 Netpromoter score (NPS) ...
9.3 Kano model ...
9.4 Pugh matrix / Decision matriX.............. ;
9.5 OtNEr TEIEVANT TOOLS ..o
10 PIOCESS PEITOITIIANICE .......o.cccoooooe et
10.1  Theory of CONSTraINTS (TOC) oo
10.2  Value stream management (VSM)............
10.3  Process wastes/muda ...
10.4 Work breakdown structure (WBS)
10.5 Spaghetti diagram ...
106 5S
10.7 Overall equipment effectiveness (OEE) ...
10.8  Production levelling (HeUunKa) ...
10.9  Other FeleVANT TOOLS ..ot

ISO 10009:2024(en)

© IS0 2024 - All rights reserved
iii



https://standardsiso.com/api/?name=44a4d86bedd9f7116523538c8b76f3fa

ISO 10009:2024(en)

11 Inventory management/PreSEerVATION ... 25
TTLT KAIIDAI
11.2  Just-in-time (JIT)
11.3  Other relevant tools
12 Detection and PreVEIEION...... ...t
12.1  Error proofing/poka-yoke
12.2  Visual aid
12.3  Cost of quality (COQ)..
12,4 OtNET TEIEVAINT TOOLS ..o
13 PTOCESS COMETON TOOLS ........occco e 28
13.1 General
13.2___Box plnf
13. 0 T ol T ) OSSO 1 3
13. Radar chart/spider diagram ... KN
13. 0 QT 10 1 0 ) OSSN S
13. Critical to quality (CTQ) trees .
13. S U Q=1 o N of o = ) o OSSR S WS
13. Gage repeatability and reproducibility (GR&R)........cco T e 33
13.9  Other relevant toOLS ...z e Jeeseeeeesseesse e e 34
14 Corrective action/problem analysSis ... o S| 34
14.1 Root cause analysis (RCA) .
14.2  DECISION ET@E.....oooiiiiiieieseee st g
14.3  Fault tree analysis (FTA) i oo
14.4  Five whys analysis. ...,
14.%  Fishbone/Ishikawa diagrams ... S e s
14.¢ Is/is not analysis....
14.7 Other relevant tools
15 IMPTOVEIMEIIT........ooccooieeis s S et
15. Benchmarking .
15. AFFINTEY ATAZTAIN e T et e 39
15. Quality Circles / QC CITCIES ..o s e 39
15. Brainstorming.......... g B I 40
15. SEIX THINKING HATS e e 40
15. Other TeIEVANT TOOLS ..o Sh e e 41
16 Families of management C00TS ...
16. SIX SIZMA PIOGTAITIIIIE .....oooooeeeieeeieeee et
16. Total quality management (TQM) .
16. Other TeleVARDEOOLS ...t
Annex A (informative)<\Overview of Plan-Do-Check-Act techniques................c o 43
Annex B (informative) Storyboard examples for quality tool application ..o 47
Annex C (informative) Summary of the attributes of quality tools ... o 51
BIDLEOGIAIIIY ...ttt 55

© IS0 2024 - All rights reserved
iv


https://standardsiso.com/api/?name=44a4d86bedd9f7116523538c8b76f3fa

ISO 10009:2024(en)

Foreword

[SO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out through
ISO technical committees. Each member body interested in a subject for which a technical committee
has been established has the right to be represented on that committee. International organizations,
governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the
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Introduction

The quality of products and services delivered by an organization is achieved through the processes and
procedures that constitute a quality management system (QMS). The function of a QMS is, in broad terms, to
enable and ensure that the resulting products and services meet the desired objectives.

Quality tools are an integral element of a QMS. This document seeks to familiarize users with a range of
quality tools that potentially have useful applications in a QMS as described by ISO 9001, and to assist in the
selection of quality tools appropriate to the task at hand.

In this document, the term “quality tool” is synonymous with “quality techniques”. The range of tools that
could be cited is vast. Therefore, the focus of this document is on tools that have seen successful application
in a wide ramgeof activities Trdiverse sectors,and to draw attention tosomre that tam be Tetatively less
known to Jome users. Statistical techniques are addressed in a separate standard, ISO 10017,

This document provides a brief description of each of the selected tools to assist the uselrin determining
whether tHe tool has beneficial application in a particular context. The document alsqprovides nstruction
on how the tool can be used.

© IS0 2024 - All rights reserved
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Quality management — Guidance for quality tools and their
application

1 Scope

This document gives guidance on the selection and application of tools that can be used in a quality

managem 1L Sy SLEIIl LO.

a) charagterize a process or a variable;

b) facilitdte problem solving;

c) highlight areas for improvement;

d) improye effectiveness.

2 Normative references

The follow|ng documents are referred to in the text in such a way that some or all of their content fonstitutes
requirements of this document. For dated references, only the edition cited applies. For undated feferences,

the latest ¢

[SO 9000, (

3 Term

For the pui
ISO and IE

ISO On
IEC El¢

31

quality to
quality teg
method or

dition of the referenced document (including any amendments) applies.

Duality management systems — Fundamentals gndvocabulary

s and definitions
poses of this document, the terms-dnd definitions given in ISO 9000 and the following|
[ maintain terminology databases for use in standardization at the following addresse

line browsing platform;available at https://www.iso.org/obp

ctropedia: available@bhttps://www.electropedia.org/

D1
chnique
procedute)to perform an operation to achieve a quality objective

apply.

2]

4 Qualitytools

4.1 General

The quality tools described in this document have been arranged in approximate alignment with the
sequence of the quality system requirements of ISO 9001. This structure is intended to help the user and
does not imply priority. A listing of the tools in relation to the Plan-Do-Check-Act (PDCA) approach is
provided in Annex A.

Annex B gives examples of how quality tools are used together as storyboards.

Annex C provides an overview of quality tools to guide their appropriate application.

© IS0 2024 - All rights reserved
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4.2 Review

Each frequently used quality tool is reviewed, as applicable, including:

— ashort explanation of the tool and its use within a quality system;

— how the quality tool is normally used;

— reasons to use the quality tool and guidance on its effective use.

Less frequently used tools which can be of interest are listed at the end of each clause as “Other relevant tools”.

NOTE References to the bibliography are shown by figures square brackets (e.g [27].)

5 Strategy

5.1 SWAT analysis

Strengths, [weaknesses, opportunities and threats (SWOT) analysis[30-33] is a tool.designed to h¢lp develop
strong buginess strategy by consideration of key strengths, weaknesses, opportunities and threats faced
when implementing the intended strategy.

SWOT is used:

— to revJew the impact of external and internal factors;
— to prigritize action;
— to helg identify strategic options, i.e. the risks and problems to solve;

— todetdrmine the positive points that need to be maintained, the opportunities that should be ¢onsidered,
and the internal and external issues that present'challenges;

— toidentify areas and actions to eliminate weakness.
SWOT analysis is used to:

— explore new solutions to problems;

— identify barriers that will limit achieving objectives;
— decide|on the direction tHat Will be most effective;
— reveal|possibilities afd limitations for change;

— prioritjize actions.

Benefits ard points to note for SWOT are given in Table 5.1.

Table 5-3—Benefits-and pointsto-noete for SWOT

Benefits Points to note
Focuses on actions that are most beneficial to achieve — Should be reviewed frequently enough to recognize
strategic objectives and sustainability. and react to changes.
Responds to new influences such as technology, legisla- |— Output should be used as a basis of future actions.
tion, market demand, etc.
External review includes interested parties such as com- |— Should recognize any limitations in data quality to
petitors, customers, etc. avoid misrepresentation.
SWOT analysis benefits from the diversity of perspec- — Should be carried out by the leadership team with
tives. Management alone will not have visibility of all external inputs as appropriate (not a single person).
interested parties’ perspectives.

© IS0 2024 - All rights reserved
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5.2 PESTLE analysis

Political, economic, social, technological, legal and environmental (PESTLE) analysis is a tool used by an
organization to determine and track the environment in which it operates. It is often used in strategic

planning, s

ometimes with SWOT (see 5.1) and Porter’s five or six forces (see 5.3).

PESTLE analysis is used:

— when developing, reviewing and updating an organization’s strategic business plan;

— asaprecursor to determining an organization’s strategies, and risks and opportunities;

— to capture relevant external issues that impact on the organization’s strategy.

Benefits arj

d points to note for PESTLE are given in Table 5.2.

Table 5.2 — Benefits and points to note for PESTLE

Use

Hel

might not otherwise consider.

Benefits Points to note

Users may wish to adjust the mames of som|
the PESTLE factors and/of add other factors
are particularly relevantto its context.

Users should update.the PESTLE informa
periodically toreflectincidents such as pande
epidemic, militany situations, etc.

s a structured approach.

bs organizations to address factors they

e of
hat

fion
mic,

5.3 Porter’s five or six forces

Harvard P
the compef

There wers
1. threat
2. rivalry
3. bargai
4. threat
5. bargai
6. compld

Porter sayj
where prof

The organ

Fofessor Michael Porter developed a strategic atfalysis tooll22] and also a method to
ing forces that organizations face.

e originally five competing forces but a sixth was added, as follows:
of new entrants;
among existing firms;
ning power of buyers;
of substitute product.orservices;
ning power of suppliers;

bmentors.

inderstand

: “the collective strength of these forces determines the ultimate profit potential in the industry

it potential is measured in terms of long run return on invested capital”. [39]

zation should consider the need to obtain the resources, technologies and infrast

ructure to

support th

portunities

b - 1 H do e nde s Lanh} H e £ b £ doas ol
btl dlTgIl dlldly SIS dULIVILITS. TITIHITPUTTAIILT UL SUTIIT LUHTPTUITZS TUOTLTS LAITTTCSUTILL UpD

to take action or experience improvements.

Porter’s five or six forces model is used for analysing context to support developing strategic objectives.
Benefits and points to note for Porter’s five or six forces are given in Table 5.3.

© IS0 2024 - All rights reserved
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Table 5.3 — Benefits and points to note for Porter’s five or six forces

portunity co

The six competing forces can provide both risk and op-

Often provides a fresh approach to strategy.

Benefits Points to note

nsiderations. from reliable sources.

industry or sector.

5.4 Vision and mission statements

5.4.1 Vision

A vision is the aspiration of what an organization would like to become as expressed by top man
describes in words, or sometimes visually, how the organization wants to be perceived by the w
linicate the message to the people working within it and those wanting to join it:

also comm

A vision sf]
elements:

a) the st
produ

b) theun
c) the fut
54.2 Mi

A mission |
organizatig

A mission §

a) givesy

b) provi
9]

Vision and
other inter]

provi

atement should be underpinned by agreement by top management on the following

que market it wants to secure;

ure horizon, e.g. the future state or end point.

ssion

s the reason for the organization’s being or existence as expressed by top managemen

tatement:

nanimity of purpose to the organization;

I

mission are used to Communicate effectively at the highest level with customers, emp
ested parties. Benefits and points to note for vision and mission statements are given i

rategic goal of satisfying customers and other interested parties, é.g. what are the planned
ts, now and in the future and how they will be delivered;

n does, the core competence and what it is known for. This is sometimes called a “pur

s a basis to derive goals and objectives;

s an answer to the question: “Does this activity contribute to the organization’s purp

Table 5.4’= Benefits and points to note for vision and mission statements

Pi
di

rection activities.

Points to note

Should be
communicate.

Benefits

— simple and easy

ovidésrecommon goals to guide all planning and

Fr

disciplines and behaviours.

Provides a basis for distilling a complex strategy to a
“plan-on-a-page”.

1 1 h T . (I | ]
dIIITS LT VAIUTS, UCIITLS, PIrHIUIPITS dITU gUVETIIAIILT

5.5 Other relevant tools

Other relevant resources include the following:

— context of the organization (COTO) diagram/matrix/log;

ISO/PAS 24644-1

© IS0 2024 - All rights reserved
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=
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| .
Control a‘\ctlvmes /
Information and communications /
\ /

Monit‘oring

Figure 1 — COSO

6 Process approach and planning

6.1 SIPQC/COPIS (useful for identifying precesses)

SIPOC (suf
level ident
identifying

managed.

SIPOC is u{

plier, input, process, output, custemer) is a process mapping tool that is useful in the high-

fication of the main elements of any process. COPIS is the process in reverse and i
“customer-facing processes”. It may be used to obtain high-level information about a
and to identify inputs and outputs between suppliers, process owners and customers. It is a to
understangling the bounds of a process and the linked processes, related controls and how effec

ed for:

— mappihg an existingor'a new process;

— providing basi¢information regarding a process in a simple and short format;

— defining thescope of an improvement activity or project.

draintctanata for SIPOC and COPIS ara
HHIHSt0Hote oo e soiodie

useful for
hy process,
ol used for
tiveness is

Benefits an

o

© IS0 2024 - All rights reserved
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Table 6.1 — Benefits and points to note for SIPOC/COPIS

th

Simple to use and understand.

Delivers results quickly.

Provides an overview of the whole process from

Benefits Points to note

identified).

of the process being analysed.

Suppliers and customers can be internal.
e beginning to the end on one page.

SIPOC can be hierarchical.

Avoid going into too much detail (four to
five key steps of the process should be

Should be completed by a team, so there is a
common agreement on the start and the end

6.2 Tur

A turtle di
opportunit
identificati
component
A turtle di
to des(

— to dev{

— to help

Benefits arf

le diagram

agram is a tool for visualizing the components or characteristics of a process. It pj

y to examine a process more closely for better understanding, more effective exe
on of areas for improvement. The diagram (see Figure 2) looks like a'turtle, with t
s as the body, legs, head, and tail.

igram is used:

ribe the basic elements of a process for communication anddinderstanding;
elop more detailed procedures and process flow diagrams (flow charts);
auditors to understand and effectively assess processes.

d points to note for turtle diagrams are given in‘\Fable 6.2.

Table 6.2 — Benefits and points to note for turtle diagrams

ovides the
cution and
he process

U
ay

Pi
el

A

buisiness strategy and pbjective(s).

Benefits Points to note

bes visual and standardized methods which
e easy to understand. document all of the information necessa
to fully describe a process, but provides|

ovides a complete view of theamoest important ; g
good starting point.

ements of a process on a single page.

igns process performance-to higher level

The turtle diagram does not necessarily

'y
a

© IS0 2024 - All rights reserved
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With what?

N

With who?

/

Inputs _— Process _— Outputs
How? Criteria?
Figure 2 — Turtle diagram
6.3 Control plan
A control plan provides a structured approach to determining the controls applied to a prd

process is

process criteria to be controlled are identified at eachistage including special characteristics, typ

a process |
measurem
the produc

The object
and produ

Control pl4
— within

— where
inspec

— where
from t

listed in sequential order, typically aided by:the use of a process flow diagram. P

ailure modes and effects analysis (FMEA) as an input. Controls are identified with 1
ent, frequency, method of recording.yesults and the reaction plan to be invoked in thg
t or process criteria do not conform'with requirements.

ve of a control plan is to proyide concise and useable information to users and minim
t variation.

ns are used:
manufacturing and’service industries;

there are precesses where the conformity of the resultant output cannot be verifig
tion and testing and defects would only become apparent at a later time;

neededfor process approval on the pre-launch and production phase, with linkage and i
he design risk analysis (as necessary);

cess. Each
roduct and
cally using
nethods of
event that

ze process

bd through

hformation

— where

P a fimmn Ais b s o o and o ta o
PTrotessS/protuttioTcoTIT Yy OT O aSStSS

to requirements.

Benefits and points to note for control plans are given in Table 6.3.

© IS0 2024 - All rights reserved
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Table 6.3 — Benefits and points to note for control plans

Benefits

Provides a clear and structured approach to
product and process control.

Assists in effective auditing.

Helps drive conformity in processes which can-
not be verified through inspection.

Points to note

Product and process characteristics should
be unambiguously defined.

Process flows, FMEA and control plans
should be reviewed and updated when
nonconformities occur.

The control plan does not replace work
instructions which provide greater detail of
the manufacturing process.

6.4 Floy

Flow chart
[3,34,35] Sy

ISO 5807:1]
of solution

In practice
They are u

asast

to com

to iden

Benefits apd points to note for flow charts, swim lape*diagrams and cross-functional flow a

Table 6.4.

Table 6.4

sed:
hrting point in documenting activities;

municate how activities are carried out;

y diagram/swim lane diagram/cross-iunctional riow chart

s provide a quick, visual way to show how a series of activities, tasks or processes afe
m lane diagrams (see Figure 3) add the responsibilities for activities shown on-a simple

D85, 3.3 defines a flow chart as a “graphical representation of the definitien, analysis,
of a problem in which symbols are used to represent operations, data, flow, equipmen

they comprise symbols, text and connecting lines.

tify inefficiencies and allow for analysis and imptovement.

— Benefits and points to note for flow charts/swim lane diagrams/cross-functi

\Y%

(0F
pll
E{

A
of

Benefits

sual

in be quick to develop (depends on the com-
exity of the activities-under consideration).

sy for non-experts+to interpret.

bsists in the automation and or digitalization
processes.

Points to note

The direction of flow is mainly left to right,
and top to bottom.

Arrows indicating the flow should be us¢d
whenever increased clarity will result.
Considers the position of the reader.
Tries to anticipate the reader’s problems fin
understanding the chart.

Swim lane diagrams (see Figure 3) afe
a type of flow chart which use lines (pr
other methods, such as shaded rectangles)
to separate activities done by differept

departments or persons. The name comes
from their appearance which looks like
the lanes in a swimming pool used for
competition.

Not to be confused with block diagrams
which use only one shape (a block or
rectangle).

Not to be confused with process charting
(e.g. Graham Process Charting) which uses
different symbols.

© IS0 2024 - All rights reserved

8

sequenced.
flow chart.

or method
, etc.

"'e given in

bnal flow


https://standardsiso.com/api/?name=44a4d86bedd9f7116523538c8b76f3fa

ISO 10009:2024(en)

ot
g Takes seat
S and orders Takes seat
2 food and orders
u T
| .
| |
| f
! |
w ;‘ Tt ‘i :
4 Delivers
e I Records ! Takes order Collects [
=1 F—1 food from |- food F———
[ 1 order | to chef o e
RNICCIITITT CU CAauoTCT
= | T
L ——— B T T
I |
| |
[
|
! |
|
o Cooks the |
.5 foodand ————-- 4
plates

6.5 Authority matrix/RACI/RASCI

The term “
axis and r¢

When used

It shows t
responsibl
communic

RACI/RAS

respor

accour

suppol

huthority matrix” covers a range of uses fora basic matrix that has persons (or functi

Figure 3 — Swim lane diagram

sponsibilities on the other.
for financial compliance, it is usually'referred to as a “delegated authority matrix”.

he level of engagement or deciSion-making authority in an organization. RAC(S)
e, accountable, consulteds-(supporting) and informed] can be used for ident
hting changes as necessary.

[l is used to clearly show responsibilities:
sible: the person{s) doing the work in the process;

table: the m&mber of management assigned to the process;

consulted: othervinterested parties with potential input to the process or affected by outputs;

ting: interested parties with inputs only (e.g. IT department / engineering / laborator

ns) on one

[meaning
fying and

v);

informed: parties who are kept informed but not directly involved.

Benefits and points to note for authority matrix/RACI/matrix diagram are given in Table 6.5.

© IS0 2024 - All rights reserved
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Table 6.5 — Benefits and points to note for authority matrix/RACI/matrix diagram

Benefits Points to note
Focuses on effective collaboration and deci- — Should be linked to job descriptions and
sion-making by removing ambiguity. updated as necessary

Uses a graphical format.

Shows relationships between persons (or func-
tions) in, or across, processes.

Supports team-building.

Can be used to map current-state to fu-
ture-state for authorities, etc.

6.6 Other relevant tools
Other releyant resources include the following:

— the IDEFO Functional Modelling method, which was designed to model the @ecisions, actions and
activitjes of an organization or system;[31(3¢]

— quality plans (see ISO 10005);
— advanged process and quality plan (APQP);[12.20]

— succesp path method (SPM).[38.39]

7 Risk and opportunity

7.1 SWIFT

The Structured What If Technique (SWIFT) is a flexible, high-level risk identification technique that may
be used onfa standalone basis, or as part of a staged approach to make more efficient the use of[bottom-up
methods siyich as FMEA (see 7.3).

SWIFT is ysed in risk assessment where a“Series of brainstorming prompts are used for each step of the
process or component of the system being assessed. Each prompt helps to consider different typed of hazards
that can bd present in the system.

EXAMPLE A HAZOP analysis is an example of a SWIFT.

Benefits arnd points to noteder SWIFT are given in Table 7.1.

Table 7.1 — Benefits and points to note for SWIFT

Benefits Points to note
Sructured. SWIFT can overcome the self-cen-|— The process or system should be mapped out
sqrship that occurs in the brainstorming in an using no more than 10 steps or componenits
unstructured group, allowing members of the (or use a P+ID).
group to think the unthinkable.
Simplicity. It does not go into the same level of|— SWIFT may be used by itself, or as part of a
detail as FMEA (see 7.3) does on the process steps staged approach.

to be risk assessed.

7.2 Riskregister/risk assessment

A risk register is used to identify, prioritize, record and monitor the actions to be taken on the identified
risks. A risk register is displayed in tabular format describing each risk, its nature or type, the probability of
occurrence, its impact on the organization, the risk owner, mitigation measure(s), contingency action(s) and
the residual risk after mitigation.

© IS0 2024 - All rights reserved
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Inputs to the risk register may come from sources such as SWOT (see 5.1), PESTLE (see 5.2) or FMEA (see
7.3). Outputs may inform improvements, objectives, human resources development, etc.

Benefits and points to note for risk register/risk assessment are given in Table 7.2.

7.3 Failure mode and effects analysis (FMEA)

FMEA[18.21
prioritized
and produg

Variants of

Benefits arn

Table 7.2 — Benefits and points to note for risk register/risk assessment

Benefits Points to note
Displays information on current risks in a single|— It should to be regularly monitored and kept
document which is easy to navigate and under- up to date.
stand.
Defining risks can also present opportunities |— The use of risk priority numbers (REN)
fofr the organization. to evaluate risks may be used as a-taol fo

prioritize risk impact. Sometimésa co
is associated with risks and)Jinked
insurances, contingencies or-abilities.

— It is often structured by gatégories such
financial/human reseurces/regulatory
customer, etc.

St
Lo

design
manuf]
design|
tooling
softwg
servicq
Servicq

monitg

22]js a risk-based methodology for ensuring that potential problems are identified, an
during product or process development, and during subsequent production or servi
t life cycle.

the tool can be seen in:
(DFMEA);
hcturing process (PFMEA);

review based on failure mode (PRBFM);

re;
e design;

e delivery;
ring systems.

d points to note for FMEA are given in Table 7.3.

alysed and
ce delivery
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Table 7.3 — Benefits and points to note for FMEA

Benefits

Enables early identification and mitigation of
problems.

Reduces risk of late design or process changes.
Reduces risk of field failures and warranty
costs.

Reduces risk of problems during production or
service delivery.

Focuses on actions which address the most
significant risks with a priority on occurrence

r duction-andsavhora nacciblo glimmination of
s ¥ Cr P

Points to note
FMEA is a team-based activity.

FMEA is a living document and should be
updated when there are unexpected issues.

There should be no incentive to score low
to avoid high RPNs (risk priority numbers)/
action priority and any need for action.

The scoring criteria should use a scale
where there are clear criteria for each point

high severity failure modes (the severity of a
falilure mode cannot be reduced but it can be
possible to design it out).

1 1
UIT ULIIC 5CdIC.

The methodology considers only (single
failure modes and is not suitable fpr
compound failure modes.

Preparation is vital. Documented procefs
flows or system schematics should be
available or created ,at the start of the
process.

Sufficient time and resources should be
allocated to the feam.

Facilitator €ompetence in FMEA and teajm
selectionfare’critical to effectiveness.

The .team should represent all functiohs
involved (and can include the customer).

7.4 Traffic light/heat map

The colours red, amber and green are used to llustrate whether a situation or risk is sa3
unsatisfactory or high/low or positive/negative, This is often on a severity versus frequency mat
“heat map’| This is sometimes referred to as RAG (red, amber, green).

It is used in situations such as:

— reportp referencing key performanece indicators (KPIs);

— risk anjalysis/registers;

— warnj:lg signs;
— dial gauges;
— safety/[signals;

— andon|8240]

Benefits and points to note for tratfic light/heat maps are given in lable 7.4.
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Table 7.4 — Benefits and points to note for traffic light/heat maps

Benefits Points to note

Simple to use — Care should be used with heat maps

which are symmetrical as actual severity
consequences can bias the outcome.

Easy to understand — The colours are used to attract attention,

but an indicator can change colour with a
small change in data.

Supported by programs such as Microsoft Excel |— Will not be effective if a person is colour-
(conditional formatting). blind.

a  Excel is the trademark of a product supplied by Microsoft. This information is given for the convenience
ofresers-o ehrrsdoctares Eerre-theres e oS bttt HorseRTett iy S0-ottheprothretromed—Egtrabent

prfoducts may be used if they can be shown to lead to the same results.

7.5 Othe¢r relevant tools

Other releyant resources include the following:

— succesy path method (SPM);[38:39]

— failur¢

— FMEA for monitoring and system response (FMEA-MSR).

8 Objeg

8.1 Kaiz

Kaizen me
workplace
Kaizen is 3
performan|

Kaizen ma)

Benefits arf

mode, effects, and criticality analysis (FMECA);

tives and objective management

en

hns continual improvement by setting targets higher than the current level. When apj
Kaizen means continual improvement for all human resources: managers and wot
systematic and long-term action aimed at accumulating improvements and savings b}

ce improvement through changes-or-$mall incremental improvements in the processeg.

 be used for any improvement project.

d points to note for Kaizen are given in Table 8.1.

blied to the
kers alike.
y achieving

Table'8.1 — Benefits and points to note for Kaizen

C

Benefits Points to note
Standardization — Kaizen should be an ongoing process and
Waste elimination should not be practised on an ad hoc badis

as its philosophy is based on continual

st reduction ¢
improvement.

P¢rfotmance improvement - See Do Check Act

(§D€R) — Changes may come from any employee

— First step is to standardize or follow the anytime and are not required to happen
procedure if in place. slowly.

— Then Do, Check and Act and repeat. — Following the SDCA cycle, an initial 15 %

improvement is possible.

8.2 Hoshin Kanri (also known as the “X-matrix”)

Translated

from Japanese as “compass management”, Hoshin Kanri is a seven-step process to assist

organizations to chart a course and realize their strategic objectives.
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Hoshin Kanri sets out to operationalize organization strategy. It achieves this by breaking out the strategic
plan into a structured set of achievable objectives. KPIs are used to ensure the organization is moving
towards the delivery of its strategic vision.

Benefits and points to note for Hoshin Kanri are given in Table 8.2. See Figure 4 for an example of an X-matrix.

Table 8.2 — Benefits and points to note for Hoshin Kanri

Benefits Points to note
Takes conceptual and aspirational objectives and |— Itis vital that all members of top management
turns them into a set of deliverables. are fully committed.
Can focus the management team on strategically | —  Hoshin Kanri can become a rigid framework
impartant KPIs that-diseonrages-deviationThis-eanlead+o:
Itisp powerful_tool for communication, v1s_1b111ty —  stifling innovation; qy‘
and plignment in the deployment of objectives.
Itis p top-down approach, ensuring every mem- |— focusing on the wrong things; (1/
ber of staff is fully engaged in the plan. :
Allojvs objectives which are not met to be refined |— 10ss of agility and ability to ly changg;

and carried into the next cycle.

Engages management in forward thinking strate-

gies|(e.g. next three to five years rather than next )
quafter). — The employees hotlld be presented with

tangible benefits_bhat make it worthwhil¢ for
them to buy,into and deliver the organizatjon’s
vision.

— Custo are a key component of the vigion.
KPIs ld be aligned to (and match) custqmer

requirements.
S

Big-U Bookstore A3-X
O™ Correlaton / Contribution  Accounabii) |

Cash management of avg sale balance, bill pay, deposits.

— reduction in the abilit (;\adapt to customer/
market conditions.

Better customer service- #1 in university newspaper.

Decrease overtime - x % reduction YTD. f*

Advertising - 1,5 % of gross sales. ,.\\
Increase mail orders via website - 25/mU

— P
)
Q)I‘actics

Team member: _

A 2

Strategie
(vision)

(Hoshin targets)

Increase sales by 25% over current level by 2004.
Increase salgs by 5 % in 2000.

Increase used text book sales to 50% of total text

sales by 2004.
textbooks, ad 3 tums for non-textbooks by 2 000.

Increase mafgins by increasing used text sales by

Increase profuctivity by 5 inventory tums for
4.5 % per yepr.

Decrease cogts by 2 % of sales in 2 000.

per year by 3004,

Decrease cos

Results

Revenue $300 000 L d
Development costs $50 000 egen
Material costs $1 000 |©)| = |Strong correlation or team leader

i e} e} 10| Important correlation or core team
Conversion costs $70 000 PO al

Value stream profit $179 000 |©O)| [e] = | Weak correlation or rotating team

Correlation orrelation / Contribution

Figure 4 — X-Matrix
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8.3 Management by objectives (MBO)

Setting objectives and achieving them is the goal of MBO.[#0] SMART (specific, measurable, attainable,
relevant and time-bound) is the acronym for the five key attributes of successful objectives.

MBO is a formal approach to realizing the strategy and can be an important part of any successful
management system. Objectives can be linked with elements of performance of processes and, ultimately,
the performance of the organization.

Once objectives are determined, SMART can be applied. Alignment with the strategy and KPIs is important
and should be cascaded throughout the organization so that any individual is aware of how they can

contribute
MBO is alsg

Benefits arn

to the relevant objectives.

tsed-withabatanced-seorecard{BSE)H4-43

d points to note for MBO are given in Table 8.3.

Table 8.3 — Benefits and points to note for MBO

D
sy

In

Benefits

rect relationship with business results and
ccess.

\proves empowerment and self-worth when

M
E

nimizes information overload.
ergizes an organization.

li}ked to positive feedback.

Points to note

ObjectivesarenotKPIsalthoughappropriate

KPIs provide an additional measurement.

Objectives are nob “at any cost”, they shoulld

be achieved within the normal operati
environment/ of the organization and
their normal code of ethics, etc.

Planswhich exist should be updated to alig
with the objectives.

g
Lo

o

8.4 Othe

Other reley

9 Custag

9.1 Qua

1 relevant tools

mer focus/perception

ity function deploymenit (QFD)

rant resources include the balanced scorécard (BSC).[4142]

Quality fupction deployment (QFD)[LL43] is a method to ensure customer or interested party s

and value
the require

with new and existing products by designing, from different levels and different pe
ments that are tnost important to the customer or interested party. These requiremer

understoogl through thejuse of quantitative and non-quantitative tools and methods to improve

of the desig

by which new products are developed.

Benefits ar

n and develepment phases. In addition to satisfaction with the product, QFD improves {

d pGiits to note for QFD are given in Table 9.1. See an example of QFD in Figure 5.

atisfaction
rspectives,
Its are well
confidence
he process
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Table 9.1 — Benefits and points to note for QFD

Benefits

Improves customer satisfaction with products
at time of launch.

Improves cross-functional communication.

Promotes systematic and traceable design deci-
sions and efficient use of resources.

Reduces rework.

Reduces time-to-market and lowers the life

Points to note

Requires time and significant resources.

The voice of the customer (VOC) should be
kept in mind.

Also known as the “house of quality”
because of the shape of the diagram usually
associated with this tool.

cycle cost.

i

proves the reputation of the organization
ong its customers or interested parties.

Relationships

&Y
Sy
R
& 3
© .
Make cills 5 5 Competitor A 1
X
Receivd Texts 4 5 Competitor B 1
)
Touch Jcreen 2 \'02 Competitor C 1
Access |nternet 4 6 Competitor D 1
“} .
c “
N
@mﬂe that can make calls and
receive texts via 5G.
O * May need to work on screen
technolo
o) o
Figure 5 — Quality function deployment
9.2 Net promoter score (NPS)
NPS is a customerloyalty and satisfaction measurementtaken by asking customers-how likely they are to

recommend an organization's product or service to others. Customers select a number from 0 (extremely
unlikely to recommend) to 10 (extremely likely to recommend). Customers who give scores of 6 or less are
considered “detractors”, scores of 7 or 8 are considered “passives”, and a score of 9 or 10 are considered

“promoters”. The NPS is simply the percentage of promoters minus the percentage of detractors.

NPS is used as a proxy for gauging the customer's overall satisfaction with an organization's product or
service and the customer's loyalty to the brand.

NPS may be used to:

— investigate consumers' willingness to buy;

— evaluate the degree of customer loyalty/brand cognition/brand favourite;
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measure customer experience;
identify the causes of defect/complaints;

predict business growth/sustained profitability;

ize improvement efforts that will be most impactful;

evaluate the organization's value;

internal benchmarks.

Benefits and points to note for NPS are given in Table 9.2.

Table 9.2 — Benefits and points to note for NPS

Si
ti
ti

E{

b
Q

vd

A
of
b

A
b

mplicity. The surveys can use just one ques-

plhone, email or web, whichever generates the

Benefits Points to note

The sampling plan, relevance.and samp
bn but typically require two or three ques- size should be as large as possible.

DN sS.

Follow up question§ ‘should be add
if wishing to diseover why the sco
(particularly if less than 6) is being given.

se of use. The surveys may be conducted by

st response rates and the most useful data.

It is one of, many types of custom
satisfactiod méasures.

ick follow-up. Customer feedback is shared
ry quickly after it is received.

srowing body of experience. Thousands of
ganizations in many different industries have
gun to measure their NPS.

laptability. No high-priced vendors or “black
x” statisticians are required.

le

14

ed
re

er

9.3 Kan

The object
quantifyin
in place to
what was |
product af

the custonmper requirement frogthand centre. For a new product or service, it helps gain insigh

attributes

The Kano 1
help w
help g3

includg

p model

ive of the Kano model is to improve customer satisfaction by understanding, qua
b the drivers of satisfaction. The.rhodel aids the identification of certain qualities tha
ensure customer satisfaction, It-also proposes that, over time, product perception will

d service designers to(future proof against possible market complacency while al

which are perceivedto be important for the customer.
nodel utilizes €ustomer preference information to:
ith the development of new products;

1in 3 competitive advantage;

ifying and
[ should be
evolve and

breviously a “delighter” can“become an “expected” quality. Understanding these nuances allows

50 keeping
ts into the

p “Must have” design features;

future

help define customer delights;

discover unknown needs;

proof design;

identify design risks and sources of waste.
identify proportional and double-edged features

eliminate indifferent features.
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Benefits and points to note for the Kano model are given in Table 9.3. See an example of the Kano Model in
Figure 6.

Table 9.3 — Benefits and points to note for the Kano model

Benefits Points to note
Simple to use — Therelevant customers should be surveyed.
Focuses on product features not just customer |— The objective is to discover the minimum
requirements. level of product attributes a customer
expects and build from there.
Quickly identifies known and unknown quali- |— Positive outcomes are achieved when the
ties. defined product qualities are those which

The customer was not aware ol needing jin
the first place (excite quality).

Satisfied feeling
N

Extreme
satisfaction

/
No. of varieties I I N
7’

,/’ 2 4 6 seasonal

Pid 7

- - ’,
Desired quality Expected quality

Extreme
dissatisfaction

Figure 6 — Kano Model

9.4 Pugh matrix / Decision matrix

The Pugh matrix (ordecision matrix) is used to compare a number of alternatives and find the b¢st solution
by testing againstkey criteria. The Pugh matrix uses scoring to help evaluate the best approach.

Having estpblished the key criteria that are desired in the design, each is given a weighting score with the
higher number for the more important criteria. The tool can be used by an individual but is best used by a
team. It is normally used at the initial stages of design development to guide on the options that are best
suited to fulfil the design brief.

The Pugh matrix is used:

— to evaluate alternative design approaches;
— toselect vendors;

— to select applicants when hiring staff.

Benefits and points to note for the Pugh matrix are given in Table 9.4.
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Table 9.4 — Benefits and points to note for the Pugh matrix

It

which is a hybrid of other alternatives.

tively if other alternatives are developed later.

Benefits Points to note
Itis a structured method allowing easy compar- |— The score awarded for each category should
ison. be well assessed and, if possible, justified.
It is most effectively used in a team-based
approach.
It allows an optimal solution to be developed

is a quick method which can be used repeti-

9.5 Othe
Other reley
— lostbu
— mystel
— custon
— potent
— focus g
— custon
— IS0 10
— checkl
— TRIZ.H

10 Proce

10.1 The

The theor)
constraint]

identif]

mainta

rrrefevanttoots

rant resources include the following:

siness analysis;

y shopper;

ner surveys;[43]

ial gain in the customer value (PGCV) index;
roups;[44]

ner relationship management (CRM);

D04;[6];

sts;[37]

6]

ss performance

bry of constraints (ToC)

' of constraintsl4Z] is_a-methodology for identifying the most important limiting
in achieving an obhjeetive. It involves the following five steps:

y the constraint;

determine how toraddress the constraint;

1in foctis'on the constraint;

implen

nént correction;

i W N

return

to step 1.

factor (i.e.

The theory of constraints can be used on key processes to discover their limitations and formulate solutions

to achi

eve the objective. Benefits and points to note for ToC are given in Table 10.1.
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Table 10.1 — Benefits and points to note for ToC

ry

Increased effectiveness of resources (the prima-

Focused improvement
Improved flow/capacity
Reduced lead times (see JIT, 11.2)

Reduced inventory

Benefits Points to note

goal of ToC for most organizations).

It can be most effective when combined
with other methods such as lean thinking.

10.2 Valu

e stream management (VSM)

VSMI48] s
adding acti
[t may be i

A “value st

A method of understanding a process in terms of value adding activities (as again

ream” is the sequence of activities that an organization carries out in orderto delive

vities such as waiting to process, movement around the facility, set-up time, rewdrk;s
nked to right first time, JIT (see 11.2), Kanban (see 11.1) and ToC (see 10.1).

sj non-value
rting, etc.).

I a specific

product o1 service. A value stream map is a visualization of both material and “information [flows (see
Figure 7).
The current state of the value stream is mapped according to the gathered“data in order to supsequently
design a future state with less waste and a reduced lead time. Benefits,and’points to note for VS are given
in Table 10]2.
Table 10.2 — Benefits and points te'note for VSM
Benefits Points to note
Itfis a visual tool, with pictures and symbols —«\ VSM is not a process map and does not shqw
which makes it a simple tool to understand and all of the possible paths that a process cgn
d¢velop a process for. take.
Can help to design new manufacturing or ser~~ |— VSM is supported by process flow charts fo
vilce processes. determine the value adding and non-valyie
adding activities.
C4n help to eliminate waste and delays. — VSM requires cycle times to be measur¢d
for all activities.
Can help with problem solvinig:
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Mont];/y P
er Customer

Production control

det
‘\Nee\‘W

<

[ ] |
a_.- MATERIAL FLOWS .._E
I Weekly A Monthly
1783 !
Process A Process B Process C Shipping .
! O | I O | I O | I O
C/T = 300 sec /\ C/T = 45 sec /\ C/T = 300 sec /\ I
C/0 = 60 min, 1202 [ C/0 =10 min. 733 [ C/0 =240 min. 593
i Uptime = 80 % Uptime =90 % Uptime = 100 %
2 shifts 2 shifts 2 shifts
L 27 000 sec. available 27 000 sec. available 27 000 sec. available JI
6 dayls 4 days 1 day 3 days™ | Production lead time = 14 days
300 sec 45 sec 240 sec Processing time = 585 sg¢c
X
Figure 7 — Value stream map
10.3 Proc¢ess wastes/muda
The aim is fo identify waste in the organizatiofn’s processes, and to minimize or eliminate the follgwing eight
wastes (in [apanese: “muda”):
1. transportation;
2. inventpry;
3. motion;
4. waiting;
5. overproduction;
6. over-pfocessing;
7. defects;
8. skills.

Benefits and points to note for process wastes/muda are given in Table 10.3.
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Table 10.3 — Benefits and points to note for process wastes/muda

Benefits Points to note

Improves process performance: reduced cycle |— Requires “hands-on” data collection.
time, lead time, on-time delivery, waste etc.

— Uses cross-functional teams to make sure
thatvalue-added aspects are not eliminated.

— Part of the Toyota Production System. Used
in conjunction with 5S (see 10.6) and Kaizen
(see 8.1).

10.4 Work breakdown structure (WBS)

WBSI3Y jstypically used in project management or product/service development to decomposg the high-
level delivgrables into smaller elements through two or more hierarchical layers.

Benefits arld points to note for WBS are given in Table 10.4.

Table 10.4 — Benefits and points to note for WBS

Benefits Points'to-note
E]I;ables detailed project planning and resource |— All necessary tasks should be identified o
allocation. achieve the deliverables.
Identifies any missing work elements and estab-|— Tasks arebroken down to a level where they
lighes boundaries. can bedelivered within one review cycle pr

by ofie.discipline.

— Focuses on planning outcomes rather than
actions.

10.5 Spaghetti diagram

A spaghettfi diagram is a visual lean tool to show- the journey of a product or person in the workplace with
the aim of rearranging the work to reduce grossovers and reduce the distance of travel (see Figue 8).

A spaghettj diagram is used in:
— evalu:[ing flows as part of lean;
— designling work places;

— reducipg accidents.

Benefits and points tonote for spaghetti diagrams are given in Table 10.5.

Table 10.5 — Benefits and points to note for spaghetti diagrams

Benefits Points to note

Simple visual tool

Inefficient workplaces are readily identified

Can be used in any workplace
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10.6 5S

The 5S qua
create a wq
The aim is
optimize p

The pillars|

Seiri (
and to

Seiton

when needed.

Seiso (|

Seiket
perfec

Shitsu

Laser

tech CNC

A

[1\N
25 L
= -1 —
== - Wash
% N
wv
< 3 80
. CNC I R
N
. ~ N =
3 | \lllbp.
= \
A
(&)
T
Materials stock

Figure 8 — Spaghetti diagram

lity tooll#251] is derived from five Japanese terms beginning with the English letter
rkplace suited for visual control and lean pr@duction. An additional “S” for “safety” is o
to have a workplace that is clean, uncluttered, safe and well organized to help reduce
Foductivity. It is designed to help build*a*quality work environment, both physically an

of 5S are simple to learn and impottant to implement, as follows:

prganization): to separate nécessary tools, parts, and instructions from unnecessary
remove the unnecessary ones.

(orderliness): to neatly arrange and identify parts and tools to ensure availability/ a

cleanliness): td conduct a clean-up campaign.

L condition.

ke (Sustain): To form the habit of always following the first four Ss (seiri, seiton, seiso an

The 5S phi
awork are

a is critical to employees and is the basis of customers’ first impressions.

The 5S methodology is applied to all kinds of work environments.

Benefits and points to note for 5S are given in Table 10.6.
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d mentally.

y materials

Ccessibility

bu (standardized clean-up): to conduct seiri, seiton and seiso daily to maintain a wrkplace in

1 seiketsu).

osophy applies in any work area suited for visual control and lean production. The 5S condition of
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Table 10.6 — Benefits and points to note for 5S

Benefits Points to note

Improves safety, by reducing work accidents. — Itis essential to implement using a rigorous
and disciplined methodology.

Increases equipment availability and better — Depends on the ability of personnel to

asset utilization. respond to process change.

Lowers defect rates. — The fifth S, “shitsuke”, essentially calls for
performing the first four Ss on an ongoing
basis.

Reduces costs through removing waste in the — It requires effort and perseverance to

work place. maintain.

Increases production agility and flexibility. — Can be implemented gradually and only: ore
pillar at a time. After having successfully

implemented one pillar, the pext one
is started until all of them liave be¢n

completed.
Improves employee morale and gives an en- — Tendency to see itas a minor'tool focused ¢n
hanced image to interested parties. order and cleanliness, given its simplicity.
Syitable for use in any environment (even at — Reinforced by auditsand scoring.

home).

10.7 Overall equipment effectiveness (OEE)

OEEI[21] is |a metric that considers three parameters (availability, performance and quality) to assess
the effectiyeness of an equipment or process, and supports_the identification of opportunitieg to reduce
downtime pnd cycle time, and improve quality.

OEE is usegd to support the identification of potential-causes and losses that affect downtime,|speed and
quality sudh as:

— unplarnned stops;
— planngd stops;

— slow cycles;

— produgdtion rejects;
— start-yp rejects.

Benefits arld points to note)for OEE are given in Table 10.7.

Table 10.7 — Benefits and points to note for OEE

Benefits Points to note

Sypports improvement — OEE should be avoided as an organizatiop-
wide estimate.

Provides a better focus on where improvement |— The data used in the calculation should be
can be made (availability, performance and gathered over a representative period.
quality).
OEE is a key indicator of total productive main- |— Can also be an indicator for effective energy
tenance (TPM). management.
Can be used as benchmark, by increasing visi- |— OEE is a single KPI that does not show
bility of equipment or process performance. the influence of individual parameters:

availability, performance or quality.
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10.8 Production levelling (Heijunka)

This is a methodology used to reduce unevenness in a continual production process and, therefore, minimize
overload and spare capacity. Heijunkal23l in Japanese means “production smoothing or levelling”.

The aim is to produce in alignment with the customer demand. This reduces inventories (of raw materials
and finished goods) which reduces the vulnerability of fluctuating demand. It is applicable to continual

production process and is enabled by Kanban (see 11.1).

Benefits and points to note for production levelling are given in Table 10.8.

Table 10.8 — Benefits and points to note for production levelling/heijunka

demand (Kanban)

BeneTits Points to note
Costreduction (optimized inventory, line bal- |— The success of production levellipg
arcing, improved OEE, less disruption etc.) depends on the ability of the line“te’adapt

to producing a mix of products on custompr

Re¢duces waste in the supply chain. — Ergonomics should be g¢onsidered in t
production of levellingimplementation.

e

10.9 Othe¢r relevant tools

Other releyant resources include the following:
— singleqminute exchange of die (SMED);

— total productive maintenance;

— Kraljidmodel;[34]

— materials requirements planning (MRP);[22]
— enterpfrise resource planning (ERP);[2¢]

— Agile/$CRUM;[37]

— roboti¢ process automation (RPA);28]

— Reliabllity - Availability - Maintainability.

11 Inventory management/preservation

11.1 Kanpan

Kanban (meaning-"signal” in Japanese) is a system for preventing over-supply or over-produc
signal sentlupstream from the point of consumption to indicate that re-supply is required. This njay be used

fion. It is a

throughoutasupplychain:

Kanban can be linked to visual production control and production levelling (see 10.8).

Benefits and points to note for Kanban are given in Table 11.1.
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Table 11.1 — Benefits and points to note for Kanban

Benefits Points to note
Easy to use. — The amount to be supplied with each
Prioritizes supply. Kanban cycle is determined by the rate of

Reduces inventory and work in progress (WIP). use.

— Oftenresultsinthe use ofabuffer warehouse
close to the point of consumption.

— Should be managed over time to ensure the
system remains correctly balanced.

— Kanban requires defect-free inputs.

11.2 Justiin-time (JIT)

JIT means delivering only what is strictly needed, when required. The aim is to meet custaomet d¢mand with
less waste pnd keep inventory to a minimum.

Elements df JIT can include:

— eliminpting waste (see 10.3);

— 55 (seq 10.6);

— set-up|time reduction;

— levelled/mixed production (see 10.3);
— Kanbah (see 11.1);

— Jidoka|(autonomation).

Benefits ard points to note for JIT are given in Table 41.2.

Table 11.2 — Benefits and points to note for JIT

Benefits Points to note
Re¢duces waste. — The supply chain should be stable.
Improves quality and on-tinte délivery.

Reduces cost.

11.3 Other relevant tools
Other releyant resources include the following:

— first-in] firstout (FIFO) and last in first out (LIFO);

— cycle gounts;[22]

— inventory turns.[60]

12 Detection and prevention

12.1 Error proofing/poka-yoke

Error proofing (in Japanese: “poka-yoke”) is when an incorrect application is stopped through physical or
electronic controls.
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Error proofing is used in the design of product or process (including tools and fixtures) to prevent the
occurrence of a failure mode. It is used where safety or function is very important and incorrect positioning

can impact

Benefits an

the function or use.

d points to note for error proofing are given in Table 12.1.

Table 12.1 — Benefits and points to note for error proofing/poka-yoke

Benefits Points to note
Stops misuse. — Will impact the design of a component,
Avoids incorrect assembly. product or fixture.
Provides visual warning when misuse is expect-
eg
12.2 Visual aid

A visual aid is a pictorial aid that can be used as a reference to assist in the standardization of

judging thg

Visual aids

quality of product and in problem solving.

can be used, for example, to:

— classify defects;

— display location of defects;

— define

acceptance criteria;

— grade ability (e.g. eyesight tests);

— grade hatural products.

Benefits arn

d points to note for visual aids are given.in'Table 12.2.

Table 12.2 — Benefitsand points to note for visual aids

bperations,

Benefits Points to note
Simple to use — The visual material sometimes has to
Np language used (suitable foxforeign workers reviewed periodically.
ort low-skilled workers). — Minimum lighting levels sometimes have
Egsier to explain an isSue Visually than by text. be specified.

pe

ko

12.3 Cost of quality’(COQ)

COQI61-63.6
the cost as

bl is the*aggregate of the cost of internal and external failures (cost of poor quality -
sociated with appraisal and prevention. This forms the basis for determining actions

LOPQ), and
to address

ictnac Tho ahioctivoictaroduce COOQ hv oliminatinag ar minimicinathe cancoc af nanr o
relevant iss objective istoreduce COQ by e o1 Boo

rghality.

SO T I g) ot < T eI S T T St et o or

COQ is useful for systematic improvement of processes, products and services.

Benefits and points to note for COQ are given in Table 12.3.
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Table 12.3 — Benefits and points to note for COQ

fo

Focuses on cost (which is necessary information

Considers cost in a holistic manner.

Helps reduce costs to the organization and im-
proves competitiveness.

Applies to services as well as products.

Benefits Points to note

r management decisions).
of failure and corrective action.

COQ is a basis for investment in prevention
and appraisal which usually offsets the cost

12.4 Other relevant tools

Other rele

checkl

ISO 10

13 Procd

13.1 Gen

A spectrun
addressed

13.2 Box

Box plots (

the minim}:t)m value, the first quartile, the median, the.third quartile and the maximum value. Th¢

to show t
help to dis]

Benefits arf

4 L] 1 1 i | .11 L]
dIIL TES0UI CES TTICIUUC LIIC 10110OW lllg.
37].
sts[37];

P14.

'ss control tools

bral

h of statistical techniques is addressed in ISO 10017. Some Simple graphical tools not §
in [SO 10017 are noted in 13.2 to 13.9.

plot

br box and whisker plots) visually show the range of numerical data, and they display

differences between samples taken (possibly over time or by competing suppliers]
blay the range, the approximate average:and outliers. See Figure 9.

d points to note for box plots arg-given in Table 13.1.

Table 13.1 < -Benefits and points to note for box plots

bpecifically

five values:
by are used
. Box plots

E

Si
M
ay

P(
ad

mple mathematics:

Benefits Points to note

sy to use and interppet. Proper interpretation requires sufficie

data.
Any computer applications can handle the
ithmetic and‘presentation.

irticularlyuseful for comparing distributions
ross greups.

nt
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bulation as

pie chart.

100 pr—
— T
80 2
1 3¢ i
) - 1
— — I
40
20
0
Key
1  maths
2 english|
3 art
NOTE The yalues in the y-axis represent the per cent.
Figure 9 — Box plot
13.3 Pie ¢hart
A pie chart (or diagram) is a simple visual tool used to show the relative proportions of a po
segments duch as:
— sales (¢.g. by region or product);
— costs;
— custonper satisfaction scores;
— categories of complaints;
— type of defect;
— type of customers.
Benefits arjd points to note)for box plots are given in Table 13.2. See Figure 10 for an example of 4
Table 13.2 — Benefits and points to note for pie diagrams
Benefits Points to note
E4qsy.to use for presenting and interpreting — Works most effectively with few categori
data. or segments.

sample.

The area of the pie chart (diameter) may
be used to represent the total number in a
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12 %
6 %

17 %

30 %

13.4 Rad

The radar
on a polar

They are most effectively used for displaying the performance of €ach attribute. The chart may
le properties of a single or multiple variables. The radat:chart can benefit from the use

compare t}
See Figure

Radar chay

measuy

Benefits arf

5%

30%

Figure 10 — Pie chart

ar chart/spider diagram

brid.

11 for an example.

ts may be used when:

trackil[g or reporting performance or progress;

ing overall performance using severalwariables.

Chart, also known as the “spider diagram” is a chart used to display several attributeg

d points to note for radar charts/spider diagrams are given in Table 13.3.

Table 13.3 — Benefits and points to note for radar charts/spider diagrams

as vectors

be used to
of colours.

ds

\Y

Benefits

sy to use for presenting.and interpreting
ta.

volves simple math€ématics.
sually aesthetic-and compact in presentation.

used.

It is good practice to keep radar char
simple and limit the number of variabl

Points to note

1
v
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Figure 11 — Radar chart/spider diagram

13.5 Pre-control

Pre-contrd| is a statistical techniquel2] that seeks to prevent the production of units whose dimensions lie
outside spegcifications.

A sample qf five consecutive units from production should lie within the central half (50 %) of the range
between upper and lower specifications.

When that{ condition is met, production can proceed with periodic sampling inspection of two[units. The
inspection|results determine whether production can‘continue as is or if it is necessary to adjust the process.

Pre-contrgl aims to maintain product quality-through a sampling inspection procedure thpt governs
whether production can continue or if process.intervention is required.

Pre-contral is used as a low-cost alternative to statistical process control (SPC) or where SPC is|not viable.
The technique lends itself more to the'production of products than services. It is also used for monitoring
machining|processes which can be’prone to drift because of tool-wear.

Benefits arjd points to note for;pré-control are given in Table 13.4.

Table 13.4 — Benefits and points to note for pre-control

Benefits Points to note
Requiresinimal training. — Pre-control offers limited insight into the
Simple.rhethodology that allows the use of “go/ process and is not advocated as a tool fpr
n¢-go’ gauges. irr‘lprove‘ment. I‘t can be useful in operaﬂtio ns
WiterTe defect tevels of T 9% — 3 % are
permissible [21]

13.6 Critical to quality (CTQ) trees

CTQ trees can be used at the inception phase of a project to focus development on areas that really matter, or
to drive an improvement initiative in existing products or services.

CTQ trees are used to:

a) define each critical need that the service or product is expected to satisfy;
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b) define the quality drivers for each need that is expected to be in place for the customer to receive high
quality;

c¢) determine the performance criteria needed to satisfy the quality drivers;
d) startanew tree for each need.

Benefits and points to note for CTQ trees are given in Table 13.5. An example of a CTQ tree is shown in
Figure 12.

Table 13.5 — Benefits and points to note for critical to quality trees

Benefits Points to note
Easy to use for presenting and interpreting — None
data.
Needs Drivers Requirements
Desklarea
Comfort Double bed
| Rewards
Hotel room Price
l Under $100
Location Near airport
Free bus
Figure 12 — Critical to quality tree
13.7 Pareto-chart

The Pareto chart is used to display the causes that have the greatest influence on the outcome. The Pareto
principle, also called the “80:20 rule”, states that the majority (80 %) of outcomes are produced by a
few (20 %) causes.

A Pareto chart is used for analyses of data pertaining to, for example:
— costs;
— causes of complaints;

— defects;
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— resources;

— risks;

— sources of waste;
— market segments.

Benefits and points to note for Pareto charts are given in Table 13.6. An example of a Pareto chart is shown
in Figure 13.

Table 13.6 — Benefits and points to note for Pareto charts

Benefits Points tonote.

E4sy to use, present and interpret data. — None
Simple mathematics

Focus on actions which deliver maximum re-
sylts (the “vital few”).

Y1 100 Y2
7 80
) 60
40
i 20
0
Key
X categories
Y1 measure of interest
Y2 cumulative frequency (%)
vital few

useful many

2
D category

== |cumulative frequency

Figure 13 — Pareto chart

13.8 GageTepeatability and reproducibility (GR&R)

GR&R assesses the capability of a measurement system and is used to estimate how much variability can be
attributed to various aspects of the measurement process, such as equipment and persons.[223] Typically,
repeatability is related to equipment variation and reproducibility to appraiser variation.

GR&R can help to achieve a more consistent measurement process.

Benefits and points to note for GR&R are given in Table 13.7.
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Table 13.7 — Benefits and points to note for GR&R

Benefits Points to note
Identifies the capability of the entire measure- |— The instruments should be suitable for the
ment system. measurement being undertaken.

Separates the proportion of variability in meas-
urement contributed by the appraiser, equip-
ment and part variability.

Can be used to validate the effectiveness of

— The instruments should have a wvalid
calibration.

— The measurements should be undertaken

training. in the environment in which they would
Can identify where differences of technique normally be used (e.g. laboratory,
influence the result (e.g. parallax, lighting, in- production line).

strument deployment)

— It is important to understand the system
in detail prior to commencement stcH ‘ps
is there any “in part variation” (eg, ovality,
equipment or part hysteresis)cand” design
the study accordingly.

— Alternative methodologies\using statistidal
tools such as Cohen’s kappa exist fpr
attribute gauges/gages.

13.9 Other relevant tools
Other releyant resources include the following:

— analytjc hierarchy process (AHP);[66]
— IS0 57pR5-2.

14 Corrective action/problem analysis

14.1 Root cause analysis (RCA)

RCA[Z9 refers to various methodologies tounderstand the cause(s) of a problem with a view to understanding
why it occiirred in order to prevent its:tecurrence in the same or other processes. RCA methoddlogies also
seek to unflerstand why the contrels_(if any) failed to recognize or escalate the problem, and whether the
problem is|a systemic or random-occurrence.

The focus df RCA is on addressing the fundamental causes of problems rather than dealing with thelsymptoms
or on corrgction of the immediate problem. Benefits and points to note for RCA are given in Table][14.1.

Table 14.1 — Benefits and points to note for RCA

Benefits Points to note
Whemn root causes are addressed, problemsare |— A clearly defined problem statement |is
lesstikety torecurRE€A thereforetrasfimarrctat eSSemtial:

benefits.
— In addition to personnel with appropriate

expertise, it can be useful to include
personnel without experience in the
problem area, as they can challenge
embedded ways of thinking.

14.2 Decision tree

Decision tree is a model for exploring alternatives and their possible consequences. It is used to arrive at a
decision or solution to a problem through a series of defined steps.

© IS0 2024 - All rights reserved
34


https://standardsiso.com/api/?name=44a4d86bedd9f7116523538c8b76f3fa

ISO 10009:2024(en)

The decision tree tool offers a standard process for handling unplanned occurrences. It can also be used in
dispute resolution. See an example of a decision tree in Figure 14.

Benefits and points to note for decision trees are given in Table 14.2.

Table 14.2 — Benefits and points to note for decision trees

Benefits Points to note
Application of a decision tree allows person- — The more frequently encountered events
nel without a high level of knowledge of the should be prioritized.

situation, process or analytical tools to make
the most appropriate decision under specific

scenarios.
>$25
Restaurant Choice
Quality
Lunch Fast Food Quick
<$10
Lunch box Eat at desk
Plan ahead
Figure 14 — Decision tree
14.3 Faulttree-analysis{ETA)

CEi1xy

An FTA is a tool to investigate failures or malfunctions of a process or system. An FTA graphic is constructed
by placing the potential or actual undesired event at the top of the tree and the linked dependent components
and systems (or events) in a hierarchy beneath. This is visually depicted using standard symbols to display
types of dependencies - these in turn can identify vulnerabilities and their locations.

The components and systems can include human elements, software, etc. that are interlinked and together
contribute to the totality of the system. See an example of a fault tree in Figure 15.

Benefits and points to note for FTA are given in Table 14.3.
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Table 14.3 — Benefits and points to note for FTA

Benefits
Displays system relationships and components
for a better understanding of a system.
Enables estimation of overall system reliability.
Reveals dependencies, vulnerabilities and risks.

Points to note

The architecture of the system (its elements
and their relationships) must be known.

Reliability metrics of each event (component,
or sub-system should be known to arrive at
the overall reliability metric for the system).

Root

Short /CD\Tall

Cannot squeak Can squeak

Might be
a squirrel

Might be
arat

On land

Might be a
rhinoceros

14.4 Five|whys analysis

The five whys analysis is a-Systematic, structured approach of identifying actual and potential
by repeatedlyasking “why?” until a root cause is reached. It is possible that at each
can be moile than one aswer to the question “why?”, and multiple actual and potential causal pa

a problem

Short nose

Figure 15 — Fault tree

In water

Might be a

Short neck Long\seéck

Longyrose  Might be a

giraffe

Might be a
elephant

hippo

cause(s) of
btage there
hways can

emerge which should\be tested with facts, data and evidence to determine which ones are mojst likely to

cause the problem.

The five whys analysis is typically used:

— inroot cause analysis;

— where additional potential causes of a problem should be explored.

Benefits and points to note for five whys analysis are given in Table 14.4. The five whys analysis is illustrated

in Figure 16.
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Table 14.4 — Benefits and points to note for five whys analysis

Benefits Points to note

Simple to use. — The number of times “why?” is asked can

Readily facilitates a comprehensive analysis to vary.

support decision-making.
PP & — Five whys analysis should be conducted

in parallel to address both causes of
occurrence and non-detection.

The
kingdom Therefore
was lost
\ Thebattle Therefore
was lost
Why One less Therefore
\‘ warrior
One less Therefore
Why \‘ horse
Horse lost Therefore
Why
a shoe
\‘ Not enough
Why \‘ nails
Why

Figure 16 — Five Whys

14.5 Fishbone/Ishikawa diagrams

A fishbone| diagram is a way of depicting causes of . situation or event under study. An Ishikawa process
cause and |effect diagram depicts the causes occupring at each step in the process. See Figur¢ 17 for an
example.

Fishbone /|Ishikawa diagrams have applicdtion in problem analysis and process improvement.

Benefits arjd points to note for fishbone-analysis are given in Table 14.5.

Table 14.5~—Benefits and points to note for fishbone analysis

Benefits Points to note
Fishbone analysi$.is a visual tool and is easy to |— The diagram can have as many branches ps
upderstand andcommunicate. are necessary for the analysis.
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Cause Effect

[ Equipment ][ Process ][ People

N

Problem

7 NP

Secondary
cause

Prin
calise

[ Materials ][ Environment ][ Management ]

Figure 17 — Fishbone diagram

14.6 Is/ig not analysis

Is/is not amalysis can help to define the problem statemeinit and supports the first step in problem solving
and scope.

Benefits arld points to note for is/is not analysis are given in Table 14.6.

Table 14.6 — Benefits and points to note for is/is not analysis

Benefits Points to note
E4sy to use and understand — The process flow chart, flow diagranjs,
Is|/is not analysis helps to better understand swim lanes or procedures (see 6.4) can help
ar;td define the problem. What'is not wrong is as to structure the process.
inhiportant as what is wrong.

— The affinity diagram (see 15.2), relationshiip
diagram or mind maps can be helpful fo
identify scope.

Reduces time wasted though poor problem
statements. Helpstiarrow down the problem
area(s).

14..7 Other relevant tools

Other releyant resources include the following:

— the solution effect;[67]

— Lewin’s force field analysis;[¢2]

— 8D and A3 charts;[70]

— relationship diagram-entity relationship diagrams;

— mind mapping.[Z]
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15 Improvement

15.1 Benchmarking

Benchmarking[Z2l is the process of comparing processes, products, and/or services, within an organization
against the performance of other businesses or business units. The aim of benchmarking is to identify risks
and opportunities and to support improvement. [1578]

Types of benchmarking include:

a) performance benchmarking, which involves quantitative measures;

b) benchmarking practices, which involves qualitative information;

)

Benchmarl
to note for

strateg

p
p

king data and information may be readily available from a number of sources, Benefits
benchmarking are given in Table 15.1.

ic benchmarking, which involves reviewing future direction.

Table 15.1 — Benefits and points to note for benchmarking

and points

T4
ti

Vely short time period.

Benefits Points'te-note

ngible performance improvements in a rela-
its design should be carefully considered
else the exereise may be unsatisfactory.

The choice of the)benchmarking topic apd

pr

15.2 Affinity diagram

The affinit]
review and
in Table 15[

y diagram is a technique that enables large ntimbers of ideas to be classified into

2.

analysis towards a specific objective. Benefits'and points to note for affinity diagram|

Table 15.2 — Benefits and-points to note for affinity diagrams

groups for
s are given

It
af]

is a simple and visual tool that helps to arrive

Benefits Points to note

The results depend on the quality of t

an action plan. ideas from participants.

It helps to organize ideas but does n
prioritize.

e

15.3 Qua

Quality cip
(typically 1
and improy
being stud

ity circles /,QC circles

clesl1673] are quality improvement study groups composed of a number of frontli
0 or fewer) and their supervisor. The aim is to improve the stability of the process, sol

ed.

e workers
problems

e capability through the participation of the members of a group directly involved in the activity

Benefits and points to note for quality circles are given in Table 15.3.
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Table 15.3 — Benefits and points to note for quality circles

pl

agers and the workforce.

Improved productivity and quality through
small improvements

Creates a pleasant, vibrant and satisfying work-

Provides an opportunity to train staff on basic
quality tools and foster leadership.

Benefits Points to note
Promotes teamwork, ability and motivation. — It is possible that not all members of the
Promotes cross-communication between man- company will want to engage.

ace.

15.4 Brai|nstorming

Brainstorn
objective t

The applic

— resolv

ning[717476] js a technique for generating and gathering ideas that may be used-toward
hrough consideration of opportunities, risks or approaches.

htions of brainstorming can include:

ng an issue;

— providing insights to a problem;

— identif
— identif

Benefits ar

ying potential/new products, markets, etc.;
ying potential root causes for nonconformities.

d points to note for brainstorming are given in Talile 15.4.

Table 15.4 — Benefits and points to note for brainstorming

s a specific

Pi

A
c(

Cs

Benefits Points to note
omotes engagement between participants. — Too many participants in a group can resy
lows diversity of ideas to be expressed and in lack of engagement.
nsidered. . o .
in yield creative ideas toward$:an objective. | Advise participants before the session

the rules of engagement, such as no initi
critique of ideas presented.

— It can be useful to appoint a train
facilitator.

ed

15.5 Six

"hinking Hats

This technfique invelves an activity in which the roles of participants are identified by six co

perspectiv
perspectiv

es (thinking hats[Z3]) that people can assume to guide a discussion and to ensure th{
pS-are represented to formulate a solution.

lour-coded
ht different

The six perspectives are (1) fact-focused thinking, (2) positive critique, (3) creativity and alternatives,
(4) feelings, emotions and intuition, (5) negative critique, and (6) management of the thinking process
(facilitator). Benefits and points to note for the Six Thinking Hats technique are given in Table 15.5.

Table 15.5 — Benefits and points to note for Six Thinking Hats

Ityieldsab

ent perspectives and rationale on a specific subject.

Benefits Points to note
The hats provide a pathway to recognize and break — It helps to have diverse personalities and ways of
through persistent habits in the thinking of participants. thinking across the group.

etter awareness and understanding of differ-

Peoples’ ideas should be respected and recorded
effectively to promote continued participation.
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15.6 Other relevant tools

Other relevant resources include the following:

Plan-D

0-Check-Act (PDCA);[79]

capability maturity model (CMM);[89]
suggestion schemes;[81]

PICK chart;

Crawford slip method/use of self-adhesive notes and also SCRUM techniques, see Reference [82];

BCG (H

Water

16 Famil

16.1 Six §

Six Sigmall
contained
shifts in th

Six Sigma i
a vehicle fd
designed t
manageme
training in

oston Consulting Group) Matrix;

all chart, see Reference [84].

ies of management tools

igma programme

12, 84-88] jg g statistical concept based on process capability, such that the process spy]
within specifications. Given this condition, the resulting defect level will be near zerd

E process average.

5 also an organizational programme to achieve business'improvement goals, and to ev
r business transformation. The Six Sigma programine is supported by a management
p facilitate the achievement of stated objectives: The programme typically employ
nt methodology (DMAIC: define, measure, analyse, improve, control) and calls for iny
relevant statistical (and other) techniques;

Six Sigma programmes have yielded quantum improvements in quality and productivity, and th

gained int
Six Sigma 11
— proble
quality
cycle t
costreg
— alignir

Benefits arf

Faining and application is found to yield continuing benefits.

hethodology can be adapted to the business needs in, for example:

n solving;

r or performance improvement;

me reduction;

duction;

g the organization’s focus and resources to achieve strategic business goals.

d points to note for the Six Sigma are given in Table 16.1.

ead is well
even with

En serve as
framework
5 a project
estment in

P expertise
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Table 16.1 — Benefits and points to note for Six Sigma

Benefits

Canyield quantum improvements in quality
and performance of processes, products and
services.

offset by significant reduction in cost and/or
increases in productivity and profitability.

market share.

Applicable to all sectors: manufacturing, soft-
ware and service.

The cost of implementing Six Sigma is typically

Can improve customer satisfaction and increase

Points to note

Six Sigma programme requires executive
commitment and engagement at the highest
level.

The programme typically requires financial
investment in training in:

framework for

management
implementation;

statistical tools and other quality

techniques.

It is a disciplined approach with' cléaily
defined targets and measures of.success.

16.2 Total quality management (TQM)

TQMUZ] re
improvemg¢
circles (see

TQM involyes a wide spectrum of aspects such as:

Benefits arj

vision and mission;
cost of|quality (see 12.3);
voice df customer (see 9.2, 9.3);

voice df process.

quires top management commitment and engagement of all personnel to enablg
ent and customer satisfaction. It is an organization-wide engagemrént activity rangiy
15.3) and Kaizen (see 8.1) to strategic improvement and innovation processes.

d points to note for TQM are given in,Table 16.2.

Table 16.2 — Benefits and points to note for TQM

Benefits

Improved customer focus-and satisfaction.
Improved employees’ €entribution

Points to note

It requires organization-wide adoption.

16.3 Otheér relevanttools

Other releyant resqupces include the following:

Toyotq Préduction System (TPS);[8

- RIR — Az 1901
ICWOT'K Uc&sSIgn (DVV D).I=1

Dynar
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Annex A
(informative)

Overview of Plan-Do-Check-Act techniques

Tables A.1 to A.3 give an overview of the Plan-Do-Check-Act (PDCA) techniques for strategy and business
planning, process improvement and continual improvement, respectively.
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