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Preface

My	 first	 experience	with	 ISO	 occurred	 around	 1992.	 I	 was	 employed	 as	 the	 director	 of
materials	 for	 worldwide	 film	 manufacturing	 at	 the	 Polaroid	 Corporation	 in	 Waltham,
Massachusetts.	 The	 company	 was	 experiencing	 a	 big	 challenge:	 Polaroid’s	 instant	 film
products	would	no	longer	be	sold	in	European	hospitals	unless	the	film	was	produced	in	an
ISO	9001–certified	plant.	Since	several	million	packs	of	instant	film	per	year,	plus	many	X-
ray	camera	devices,	were	sold	to	hospitals	in	Europe,	Polaroid	needed	to	act	quickly—and
we	did.	Several	engineers	and	managers	were	reassigned	from	their	regular	jobs	to	assist
the	 film	assembly	plants	 in	obtaining	certification	 to	 ISO	9001.	The	 film	assembly	plants
achieved	 this	 goal	 in	 about	 a	 year,	 and	 instant	 film	 sales	 continued	 uninterrupted	 at	 the
European	hospitals.
Other	than	maintaining	European	film	sales,	what	impact	did	the	ISO	certification	have	on

the	quality	of	Polaroid	film?	Judging	from	my	observations,	I	would	say	very	little	to	none.
The	 folks	 assigned	 to	 implement	 the	 ISO	 certification	 were	 not	 part	 of	 the	 day-to-day
operations	in	the	plants;	they	attacked	each	of	the	20	elements	and	attendant	requirements	of
ISO	9001	as	a	short-term	project	with	goals	and	milestones.	Employees	attended	awareness
sessions	 to	 be	 trained	 on	 how	 to	 answer	 questions	 from	 the	 ISO	 auditor:	 “What	 is
Polaroid’s	quality	policy?	Where	do	you	find	instructions	on	how	to	make	film?	What	steps
do	you	take	when	film	you	made	does	not	meet	specifications?”	The	employees	learned	the
answers	 in	 a	 somewhat	 rote	 fashion,	 and	 the	 auditors	 from	 Denmark	 were	 sufficiently
impressed	during	their	weeklong	series	of	interviews	and	investigations	to	recommend	the
plant	be	certified	 to	 ISO	9001.	While	many	nonconformances	were	brought	up	during	 the
audit,	the	ISO	team	convinced	the	auditors	that	the	film	plant	had	addressed	the	issues	with
diligence	and	 that	Polaroid	 customers	 could	be	 assured	 the	 film	produced	at	 these	plants
was	of	consistent	quality.
In	 reality,	 Polaroid	 instant	 film,	 before	 and	 after	 ISO	 certification,	 was	 plagued	 with

consistent	 quality	 problems	 stemming	 from	 its	 extremely	 complex	 scientific	 and
manufacturing	 challenges.	 Customer	 experience	 with	 Polaroid	 instant	 film	 products	 over
their	entire	75-year	life	cycle	indicated	that	one	in	four	instant	pictures	was	of	poor	quality.
However,	 the	 perceived	 value	 of	 the	 instant	 experience	 was	 so	 great	 that	 customers
purchased	well	 over	 100	million	 packs	 of	 Polaroid	 instant	 film	 every	 year	 until	 the	 late
1990s,	when	the	advent	of	digital	imaging	essentially	obsoleted	it.
During	the	ISO	audit	in	1992,	managers	such	as	myself	were	instructed	by	the	ISO	team	to

stay	 out	 of	 the	 way—perhaps	 take	 some	 vacation	 time—as	 we	 had	 not	 attended	 the
awareness	 (indoctrination)	 training.	 As	 materials	 director,	 I	 was	 responsible	 for
coordinating	the	manufacturing	planning	and	scheduling	with	Polaroid’s	sales	and	marketing



divisions.	 In	 ISO	 terms,	 this	 process	 was	 referred	 to	 as	 “contract	 review”	 or	 sales-
manufacturing	forecast.	Like	many	other	publicly	traded	consumer	product	companies	in	the
1990s,	 Polaroid	 adjusted	 its	 film	 sales	 demand	 to	 satisfy	 Wall	 Street	 analysts	 for	 the
quarter,	with	little	connection	to	actual	consumer	sales	demand.	If	the	ISO	auditor	had	asked
me	 to	 explain	 the	 contract	 review	 process,	 Polaroid	 might	 never	 have	 been	 certified	 to
ISO	9001!	The	ISO	team	selected	lower-level	employees	to	answer	the	auditor’s	questions,
using	 professionally	 presented	 spreadsheets	 indicating	 a	 strong	 link	 between	 sales	 and
manufacturing.
My	opinion	of	the	value	of	ISO	9001	certification	was	shaped	by	this	first	experience	and

continued	 as	 I	 observed	 suppliers	 to	 Polaroid	 becoming	 certified	 to	 ISO	 without	 any
obvious	 uptick	 in	 quality	 or	 delivery	 performance.	 There	 was	 a	 joke	 circulating	 in	 the
1990s	 that	 went	 something	 like	 this:	 An	 ISO	 9001–certified	 company	 manufactured	 life
preservers	 to	 size	 specifications	 using	 precise	 instructions	 and	 tight	 tolerances.
Unfortunately,	the	technical	department	had	selected	cement	as	the	material	of	choice,	so	the
life	 preservers	were	 useless.	The	 ISO	9001	 revision	 in	 2000	 addressed	 the	 “cement	 life
preserver”	issue	by	placing	more	emphasis	on	results	and	customer	requirements.
After	leaving	Polaroid	in	1996	to	provide	materials	consulting,	I	found	a	new	entry	into

the	ISO	world	by	way	of	a	graduate	program	I	attended	on	total	quality	management.	One	of
the	monthly	modules	in	the	program	at	the	National	Graduate	School	of	Quality	Management
was	 “Introduction	 to	 ISO	Auditing.”	 To	 complete	 the	 course	 I	 had	 to	 pass	 the	 Registrar
Accreditation	Board	 (RAB)	 exam	 for	 ISO	9001	 quality	 auditors.	 I	 passed	 the	 exam,	 and
after	 a	 year	 of	 trial	 audits,	 I	 became	 certified	 as	 an	 RAB	 lead	 auditor.	 Over	 the	 next
20	years	I	completed	over	500	audits	for	 large	and	small	companies	 in	 the	United	States,
Mexico,	Canada,	Europe,	and	Brazil.	While	conducting	these	audits	and	providing	dozens
of	auditor	training	classes,	I	continued	to	observe	the	many	flaws	in	the	ISO	process	I	had
first	observed	at	Polaroid—but	 I	also	saw	how	 the	discipline	of	 the	 ISO	approach	could
provide	value	when	properly	implemented	and	audited.	Through	my	work	with	a	very	wide
spectrum	 of	 manufacturing	 and	 service	 organizations,	 combined	 with	 my	 previous	 work
experiences,	I	have	accumulated	a	reservoir	of	best	practices—what	works,	what	to	avoid
—and	 an	 ability	 to	 explain	 the	 sometimes	 convoluted	 requirements	 and	 intentions	 of
standards	issued	by	the	International	Organization	for	Standardization	(ISO).
I	wrote	the	ISO	9001:2015	Implementation	Handbook	with	the	following	goals	in	mind:

Provide	guidance	to	organizations	(both	manufacturing	and	service)	seeking
certification	to	ISO	9001:2015
Assist	currently	certified	ISO	9001	organizations	in	upgrading	to	ISO	9001:2015,
while	improving	their	present	quality	management	system	(QMS)
Provide	guidance	for	internal	auditors
Provide	guidance	on	interpreting	ISO	9001:2015	requirements
Suggest	improvements	on	the	formatting	of	the	ISO	9001	standard



For	 organizations	 obtaining	 ISO	 9001	 certification	 for	 the	 first	 time,	 I	 suggest	 you	 view
ISO	 as	 a	 tool	 to	 support	 your	 business	 processes—the	 linchpin	 for	 consistency	 and
standardization.	The	Handbook	is	structured	to	guide	your	organization	through	the	process
necessary	 to	 connect	 your	 practices	 to	 the	 requirements	 of	 ISO	 9001:2015.	 For
organizations	that	are	already	certified	to	ISO	9001,	with	a	voluminous	quality	manual	and
dozens	of	seldom-used	procedures,	I	suggest	you	consider	the	upgrade	to	ISO	9001:2015	as
an	 opportunity	 to	 rebuild	 your	QMS	 into	 a	 helpful	 asset	 in	managing	 your	 business.	 The
Handbook	 will	 guide	 you	 through	 the	 steps	 in	 creating	 a	 solid	 QMS	 in	 support	 of	 your
business.
At	the	end	of	each	section	describing	the	requirements	for	the	clauses	of	ISO	9001:2015,

I’ve	included	audit	questions	related	to	the	defined	clauses.	In	addressing	these	questions,
the	reader	can	evaluate	the	organization’s	conformance	to	ISO	9001:2015	requirements.

ENDNOTE
The	contents	of	ISO	9001:2015	have	been	paraphrased	in	this	book.	Paraphrased	text	by	its
very	nature	can	introduce	differences	in	understanding	and	interpretation.	This	book	should
be	 used	 in	 conjunction	with	ASQ/ANSI/ISO	 9001:2015	Quality	 management	 systems—
Requirements	 with	 guidance	 for	 use.	 The	 interpretations	 and	 paraphrasing	 of
ASQ/ANSI/ISO	9001:2015	in	the	Handbook	are	not	authorized	by	ASQ,	ANSI,	or	ISO.



1
ISO	9000	History	and	Chronology

The	concept	of	an	international	standard	for	manufacturing	was	introduced	in	Europe	in	the
1980s,	led	by	initiatives	from	the	United	Kingdom,	namely	the	British	Standard,	BS	5750,
which	 provided	 requirements	 for	 companies	 engaged	 in	 quality	 assurance,	 production,
installation,	 inspection,	 and	 testing.	 The	 development	 of	 the	 European	Union	 encouraged
more	trade	among	European	countries,	and	the	need	for	product	standards	became	apparent.
ISO	 9000	 essentially	 replaced	 BS	 5750	 in	 1987	 and	 became	 a	 worldwide,	 auditable
standard	for	manufacturing	and	service.	Initially,	ISO	9000:1987	included	three	subsets:

ISO	9001:1987.	Quality	assurance	requirements	for	companies	engaged	in	design,
development,	production,	installation,	and	service
ISO	9002:1987.	Quality	assurance	requirements	for	companies	engaged	in
production,	installation,	and	service;	basically	the	same	requirements	as	ISO	9001
but	without	the	design	of	new	products
ISO	9003:1987.	Quality	assurance	in	final	inspection	and	test;	covered	only	the
final	inspection	of	finished	product	without	concern	for	how	it	was	produced

The	purpose	of	ISO	9002	was	to	allow	companies	that	based	their	products	(or	services)	on
customer	 designs	 to	 certify	 to	 ISO	without	 addressing	 the	 design	 function.	Unfortunately,
many	companies	 that	did	provide	design	 services	 to	 their	 customers	decided	 to	“finesse”
the	 system	 by	 not	 submitting	 their	 design	 process	 for	 third-party	 assessment	 by	 the	 ISO
registrar’s	 auditors.	 This	 issue	 was	 resolved	 with	 the	 2000	 revision,	 which	 eliminated
ISO	 9002,	 requiring	 all	 companies	 to	 seek	 certification	 to	 ISO	 9001—and	 explain	 to
auditors	 why	 their	 processes	 did	 not	 include	 design	 services.	 The	 inspection	 standard,
ISO	 9003,	 was	 also	 obsoleted	 in	 2000	 and	 is	 currently	 included	 in	 ISO	 9001.	 (Note:
ISO/IEC	 17025	 provides	 requirements	 for	 the	 competence	 of	 testing	 and	 calibration
laboratories;	it	is	outside	the	scope	of	the	Handbook.)
The	 International	 Organization	 for	 Standardization	 (ISO)	 has	 a	 goal	 to	 upgrade	 its

management	 standard	 every	 seven	 years.	 During	 the	 28-year	 period	 from	 1987	 to	 2015,
ISO	 9001	 progressed	 through	 four	 revisions:	 ISO	 9001:1994,	 ISO	 9001:2000,
ISO	 9001:2008,	 and	 ISO	 9001:2015,	 the	 current	 version	 released	 in	 October	 2015.
Organizations	 currently	 registered	 to	 ISO	 9001:2008	 will	 need	 to	 upgrade	 to
ISO	9001:2015	 before	October	 2018.	 For	 clarification,	 ISO	9000:2015	 covers	 the	 basic



concepts	and	language;	ISO	9001:2015	sets	out	the	requirements	of	a	QMS,	the	focus	of	the
Handbook.
A	brief	review	of	the	previous	revisions	of	ISO	9001	traces	the	evolutionary—sometimes

revolutionary—transformation	of	ISO	9001.	For	readers	recently	engaged	in	QMS,	as	well
as	those	who	remember	the	genesis	of	ISO	in	1987,	a	review	of	the	original	20	elements	of
ISO	 9001	 might	 raise	 the	 question	 of	 how	 far	 QMS	 has	 advanced—or	 maybe	 how	 a
somewhat	simple	concept	can	be	confounded.	The	original	elements	of	ISO	9001	were:
4.1 Management	Responsibility

4.2 Quality	System

4.3 Contract	Review

4.4 Design	Control

4.5 Document	and	Data	Control

4.6 Purchasing

4.7 Control	of	Customer-Supplied	Product

4.8 Product	Identification	and	Traceability

4.9 Process	Control

4.10 Inspection	and	Testing

4.11 Control	of	Inspection,	Measuring	and	Test	Equipment

4.12 Inspection	and	Test	Status

4.13 Control	of	Nonconforming	Product

4.14 Corrective	and	Preventive	Action

4.15 Handling,	Storage,	Preservation	and	Delivery

4.16 Control	of	Records

4.17 Internal	Quality	Audits

4.18 Training

4.19 Servicing

4.20			 Statistical	Techniques

These	elements	were	maintained	in	the	1994	revision,	which,	 in	a	somewhat	evolutionary
change,	 attempted	 to	 help	 third-party	 auditors	 by	 requiring	more	 clarity	 in	 documentation
from	 the	 certified	 company.	 Unfortunately,	 many	 companies	 responded	 by	 creating	 even
more	procedures	and	documentation—often	with	little	value	added	to	the	company’s	quality
performance.	The	essence	of	both	ISO	1987	and	ISO	1994	was	“document	what	you	do,	do
what	 you	 document,”	 where	 procedures	 were	 seen	 to	 be	 more	 important	 than	 results	 or
improved	quality.	The	 ISO	9001:2000	 revision	was	a	 somewhat	 radical	move	 in	 that	 the
focus	was	on	customer	satisfaction,	process	management,	and	continual	improvement.	The



ISO	9001:2008	revision	had	no	new	requirements—just	a	continued	emphasis	on	process
management	and	customer	satisfaction.
The	 current	 revision,	 ISO	 9001:2015,	 strives	 to	make	 ISO	 9001	 a	major	 driver	 in	 the

business	model	of	the	organization.	ISO	9001:2015	adds	requirements	for	the	organization
to	demonstrate	the	integration	of	the	QMS	requirements	into	its	business	processes	and	also
to	 provide	 risk	 analysis	 in	 support	 of	 meeting	 the	 quality	 objectives.	 Additionally,	 it
requires	organizations	to	consider	external	issues	and	interested	parties	that	are	relevant	to
the	QMS,	other	 than	 traditional	 customers,	 suppliers,	 and	employees.	External	 issues	 that
could	impact	the	organization’s	business	strategy,	such	as	new	technology,	potential	market
forces,	and	competition,	are	open	to	auditing	in	the	ISO	9001:2015	scheme.	Later	chapters
will	describe	how	various	organizations	may	address	these	requirements.
The	 ISO	 9000	 concept	 now	 has	 a	 29-year	 history.	 The	 original	 version	 with	 its

20	prescriptive	elements	provided	industries	around	the	world	with	a	disciplined	approach
to	manufacturing	 products.	Over	 1	million	 organizations	worldwide	 are	 now	 certified	 to
ISO	 9001.	 I	 believe	 the	 discipline	 of	 ISO	 9001	 has	 been	 very	 helpful	 in	 improving	 the
quality	 of	 most	 products	 since	 1987.	 Certainly	 many	 other	 quality	 initiatives	 such	 as
statistical	 process	 control	 have	 contributed	 as	 well,	 but	 ISO	was	 a	major	 component	 in
establishing	consistency.	The	 ISO	9001:2000	 revision	generated	quality	 improvements	by
encouraging	certified	organizations	 to	 focus	on	customers	and	process	management	 rather
than	 procedures	 and	 documentation.	 ISO	 9001:2015	 adds	 focus	 on	 risk	management	 and
encourages	 the	 integration	 of	 the	 QMS	 with	 the	 organization’s	 business	 as	 well	 as	 the
expansion	of	top	management’s	direct	participation.



2
The	QMS	as	a	Process

The	 internationally	 recognized	 standard	 for	quality	management,	 ISO	9001	 is	built	 on	 the
plan-do-check-act	(PDCA)	approach	(see	Figure	2.1).	This	is	the	operating	principle	of	all
ISO	management	 system	 standards,	 including	 ISO	 14001,	 the	 standard	 for	 environmental
management	systems.
Put	in	the	context	of	quality	management,	the	PDCA	approach	works	as	follows:
Plan:	Top	management	establishes	the	context,	scope,	boundaries,	and	quality	policy	of
the	QMS.	Quality	objectives	are	selected	and	programs	established	to	achieve	the
objectives.	The	core	processes	of	the	QMS	and	their	interactions	are	determined.
Performance	indicators	for	the	core	processes	are	established.
Do:	Production	and	service	processes	are	implemented	with	controls	maintained	to
ensure	customer	requirements	are	met.	Processes	supporting	the	core	processes	are
implemented.
Check:	The	QMS	is	monitored	and	audited	to	measure	performance	against	the
organization’s	objectives	and	customer	requirements.	The	performance	and	results	of	the
QMS	are	reported	to	top	management.
Act:	Actions	are	initiated	to	correct	deficiencies	and	improve	the	quality	performance	as
indicated	by	the	monitoring	and	measurement	of	the	QMS	results.	Resources	and
employee	training	are	provided	as	appropriate	to	ensure	improvement	of	the	QMS.



While	establishing	the	plans	and	actions	to	support	a	QMS,	it	is	helpful	to	look	at	the	QMS
as	 a	 process	 with	 two	 desired	 outputs:	 improvement	 and	 customer	 satisfaction.	 The
organization’s	 management	 provides	 the	 inputs	 to	 the	 QMS	 process:	 scope	 of	 activities
(business	model)	and	the	quality	policy.
Figure	2.2	represents	the	core	process	of	a	QMS	and	is	the	starting	point	for	building	the

QMS.	The	 next	 step	 is	 to	 define	 the	 business	model	 for	 the	 organization	with	 linkage	 to
related	ISO	9001:2015	requirements.	Chapters	4–10	provide	guidance	on	establishing	each
process	conforming	to	the	related	ISO	9001:2015	requirements.

SUMMARY:	ISO	9001:2015	CHANGES	FROM	ISO
9001:2008

Organizations	 currently	 certified	 to	 ISO	 9001:2008	 will	 need	 to	 address	 the	 new	 (or
expanded)	requirements	of	ISO	9001:2015,	including:

Understanding	the	context	of	the	organization	and	expectations	of	interested	parties
The	integration	of	the	QMS	requirements	into	the	organization’s	business	processes
Actions	to	address	risks	and	opportunities
Expanded	top	management	commitment



Organizational	knowledge

Context	and	Interested	Parties
Past	 revisions	 of	 ISO	 9001	 required	 organizations	 to	 define	 the	 scope	 of	 the	QMS—the
activities,	 processes,	 and	 buildings	 and	 property	 within	 their	 QMS.	 ISO	 9001:2015
requires	the	organization	to	identify	and	monitor	the	internal	and	external	issues	as	well	as
the	 interested	 parties	 that	 are	 relevant	 to	 the	 organization’s	 purpose	 and	 its	 strategic
direction.	Organizations	are	now	required	to	consider	external	issues	that	could	impact	their
business	 strategy,	 such	 as	 new	 technology	 and	 potential	 market	 forces	 (e.g.,	 social	 and
economic	 environments,	 international	 competition).	 In	 a	 similar	 fashion,	 the	 organization
should	identify	the	interested	parties	that	may	be	relevant	to	the	QMS.	Examples	include	the
regulatory	bodies	administering	statutory	and	regulatory	requirements	related	to	the	product.
Each	 organization	 needs	 to	 address	 these	 requirements	 in	 the	 context	 of	 its	 business

model.	A	company	producing	consumer	products	may	have	several	areas	of	opportunity	in
its	 business	 strategy	 to	 address	 relevant	 external	 issues	 and	 the	 concerns	 of	 interested
parties.	In	today’s	intensely	competitive,	global	market,	most	consumer	product	companies
already	 have	 initiatives	 in	 place	 to	 address	 product-related	 regulatory	 threats	 as	well	 as
global	manufacturing	competition.	ISO	9001–certified	organizations	competing	as	discrete
manufacturers	 (e.g.,	 machine	 shops,	 metal	 or	 plastics	 formers,	 electronic	 and	 machinery
builders)	 have	 fewer	 options.	 Considerations	 for	 these	 types	 of	 organizations	 include
reviewing	 environmentally	 compatible	 material	 options,	 the	 latest	 technical	 innovations,
and	alternative	manufacturing	techniques.

Integration	of	QMS	Requirements	into	Business	Processes
Many	ISO	9001–certified	companies	have	integrated	the	QMS	into	their	business	planning
and	strategy.	Companies	of	all	sizes	have	woven	the	quality	performance	metrics	into	their
business	 plan.	 Key	 performance	 indicators	 (KPIs)	 are	 assigned	 to	 quality	 and	 business
parameters	 along	 with	 safety	 and	 environmental	 metrics.	 Quality-driven	 waste	 reduction
projects	 include	 improved	 environmental	 performance.	 Best-in-class	 organizations	 have
established	a	business	management	system	(BMS)	combining	their	financial,	quality,	safety,
and	 environmental	 systems	 into	 a	 cohesive	 operational	model.	 Some	 ISO	 9001–certified
companies,	 however,	 operate	 with	 their	 QMS	 at	 arm’s	 length	 from	 their	 business—just
doing	 the	 minimum	 required	 to	 maintain	 certification.	 The	 ISO	 9001:2015	 requirements
should	nudge	 these	companies	 into	broadening	 their	perspective	on	creating	an	 integrated
business	management	system.

Actions	to	Address	Risks	and	Opportunities
The	 requirement	 to	 provide	 risk	 analysis	 in	 QMS	 activities	 is	 a	 key	 difference	 in
ISO	9001:2015	compared	to	previous	revisions.	The	organization	is	now	required	to	assess
the	risks	and	opportunities	related	to	its	purpose,	its	business	strategy,	and	the	expectations
of	interested	parties	to	ensure	the	QMS	meets	its	objectives.	Quality	tools	currently	used	in



many	organizations	include	strategic	planning	process,	strengths-weaknesses-opportunities-
threats	 (SWOT)	 analysis,	 Six	 Sigma,	 and	 lean	 manufacturing	 programs.	 Results	 of	 the
analysis	should	be	used	in	establishing	objectives	and	planning	to	mitigate	the	risks.	Failure
modes	and	effects	analysis	 (FMEA)	could	be	used.	While	organizations	with	an	effective
QMS	 certainly	 understand	 the	 risks	 related	 to	 their	 operations,	 the	 new	 requirements	 of
ISO	 9001:2015	 may	 have	 a	 positive	 effect	 on	 many	 organizations	 by	 requiring	 a	 more
formalized	risk	evaluation	process	and	subjecting	it	to	a	third-party	audit.	It	should	be	noted
that	ISO	9001:2015	does	not	have	a	requirement	for	preventive	action.	The	reasoning	is	that
the	entire	QMS	is	preventive	in	nature,	as	is	the	risk	analysis	approach.	See	Chapter	11	for
guidance	 on	 documentation	 of	 risk	 analysis.	 Chapter	 6	 includes	 suggestions	 on	 how	 an
organization	might	address	the	requirements	for	risk-based	thinking.

Top	Management	Commitment
While	 the	 previous	 revisions	 to	 ISO	 9001	 included	 commitment	 from	 management	 to
support	the	QMS,	ISO	9001:2015	amplifies	this	requirement.	The	ISO	9001:2015	standard
does	 not	 use	 the	 title	 “management	 representative”	 as	 previous	 ISO	 9001	 standards	 did.
However,	 the	organization	can	continue	to	use	this	 title	 to	convey	certain	responsibilities.
The	 intent	 of	 ISO	9001:2015	 is	 to	 emphasize	 top	management’s	 responsibilities	 as	 going
beyond	delegating.	In	my	past	experiences	with	a	small	group	of	organizations,	management
had	delegated	 the	quality	management	coordination	 too	 far	down	 the	organizational	chart.
This	was	evident	when	 the	quality	management	 representative	did	not	 attend	management
review	 meetings	 to	 present	 the	 status	 of	 the	 QMS—not	 a	 good	 sign.	 Management’s
explanation	for	this	was	that	financial	and	other	sensitive	issues	needed	to	be	discussed	at
the	 meeting,	 and	 the	 quality	 coordinator	 should	 not	 be	 privy	 to	 such	 information.
ISO	 9001:2015	 requirements	 strive	 to	 prevent	 the	 overdelegation	 of	 QMS	 support	 and
coordination.

Organizational	Knowledge
ISO	 9001:2015	 Annex	 A,	 Clarification	 of	 new	 structure,	 terminology	 and	 concepts,
addresses:
The	need	 to	determine	 and	manage	 the	knowledge	maintained	by	 the	organization,	 to
ensure	that	it	can	achieve	conformity	of	products	and	services.	Requirements	regarding
organizational	 knowledge	 were	 introduced	 for	 the	 purpose	 of:	 safeguarding	 the
organization	from	loss	of	knowledge,	e.g.	through	staff	turnover;	failure	to	capture	and
share	 information;	 encouraging	 the	 organization	 to	 acquire	 knowledge,	 e.g.	 learning
from	experience;	mentoring;	benchmarking.

While	ISO	9001:2008	clause	6.2,	Human	resources,	subclause	6.2.1,	General—“Personnel
performing	work	 affecting	 conformity	 to	 product	 requirements	 shall	 be	 competent	 on	 the
basis	of	appropriate	education,	training,	skills	and	experience”—implied	that	organizations
should	 maintain	 organizational	 knowledge,	 ISO	 9001:2015	 requires	 organizations	 to
consider	 and	 review	 the	 organization’s	 processes	 to	 ensure	 that	 operational/process	 or



product	 knowledge	 is	maintained	when	 employees	 leave	 the	 organization,	 and	 to	 review
processes	used	by	the	organization	to	remain	knowledgeable	about	new	technology	relevant
to	their	business	model.
A	third-party	auditor	would	expect	the	organization,	depending	on	its	operations,	to	have

some	 formalized	 program	 for	 succession	 planning,	 technology	 updates,	 and	 supplier
contingencies.	 Many	 ISO	 9001–certified	 organizations	 have	 processes	 in	 place	 for
maintaining	 organizational	 knowledge	 by	 way	 of	 their	 business	 strategy	 and	 contingency
plan.	The	organization’s	internal	auditors	and	third-party	auditors	will	need	to	be	sensitive
to	 possible	 confidentiality	 issues	with	 regard	 to	 this	 information.	 Additionally,	 since	 the
clause	requires	 the	organization	 to	“consider	 its	current	knowledge	and	determine	how	to
acquire	 or	 access	 any	 necessary	 additional	 knowledge,”	 auditors	 “should	 not	 require	 the
organization	to	implement	actions	to	acquire	additional	knowledge,”	as	the	implementation
of	a	business	strategy	is	confidential	and	outside	the	scope	of	ISO	9001	and	the	skill	set	of
the	majority	of	ISO	auditors.

Other	Changes
ISO	9001:2015	also	has	terminology	revisions	and	expansion	on	previous	requirements	that
should	be	considered:

Documentation,	terminology	changes
Programs	to	implement	quality	objectives

Documentation
A	terminology	change	(not	a	new	requirement)	in	ISO	9001:2015	is	the	modification	of	the
clause	 numbering	 and	 documentation	 formatting.	 This	 change	 was	 made	 to	 achieve
alignment	 with	 the	 formatting	 of	 ISO	 14001:2015,	Environmental	 management	 systems.
(To	 help	 those	 who	 are	 familiar	 with	 ISO	 9001:2008	 make	 the	 transition,	 a	 table	 is
provided	at	the	beginning	of	Chapters	4–10	in	the	Handbook,	matching	the	ISO	9001:2015
clauses	discussed	in	that	chapter	to	the	corresponding	clauses	in	ISO	9001:2008.)
ISO	9001:2015	Annex	A	states:	“There	 is	no	requirement	 in	 this	 International	Standard

for	 its	 structure	 and	 terminology	 to	 be	 applied	 to	 the	 documented	 information	 of	 an
organization’s	 QMS.”	 Organizations	 currently	 using	 documents,	 procedures,	 and	 quality
records	in	their	QMS	should	not	feel	compelled	to	adjust	to	the	new	terminology.	Likewise,
while	the	new	standard	does	not	explicitly	require	a	quality	manual,	organizations	currently
maintaining	a	quality	manual	may	want	to	continue	using	it	as	a	high-level	consolidation	of
the	 key	 elements—or	 road	 map—of	 their	 quality	 documentation	 (as	 was	 required	 by
ISO	9001:2008).	Organizations	whose	quality	manual	 paraphrases	 each	 ISO	9001	 clause
requirement—going	back	 through	 several	 ISO	9001	 revisions—should	 seriously	 consider
updating	their	quality	manual	to	include:



A	description	of	the	organization’s	business	model,	including	the	context	of	the
organization	and	the	expectations	of	interested	parties
The	scope	(the	activities,	processes,	and	buildings	and	locations)	of	the	QMS
A	description	of	those	ISO	9001:2015	requirements	that	are	not	applicable	to	the
QMS,	as	they	do	not	affect	the	organization’s	ability	or	responsibility	to	ensure	the
conformity	of	its	products	and	services
The	documented	procedures	(documented	information)	established	for	the	QMS,	or
reference	to	them
A	description	of	the	processes	in	the	QMS	and	how	they	interact
The	quality	policy
Responsibilities/authorities

Organizations	 looking	 to	 upgrade	 to	 ISO	 9001:2015	 should	 review	Annex	A	 to	 obtain	 a
better	understanding	of	the	new	terminology.	Unfortunately,	some	guidance	in	the	Annex	is
unclear.	Chapter	11	discusses	interpretation	concerns.

Programs	to	Implement	Quality	Objectives
ISO	9001:2008	clause	5.4.1,	Quality	objectives,	reads:	“Top	management	shall	ensure	that
quality	objectives,	including	those	needed	to	meet	requirements	for	product,	are	established
at	 relevant	 functions	 and	 levels	 within	 the	 organization.	 The	 quality	 objectives	 shall	 be
measurable	and	consistent	with	the	quality	policy.”	The	planning	required	to	implement	the
quality	objectives	was	somewhat	vague.
ISO	 9001:2015	 clause	 6.2.2,	 Quality	 objectives	 and	 planning	 to	 achieve	 them,	 reads:

“When	 planning	 how	 to	 achieve	 its	 quality	 objectives,	 the	 organization	 shall	 determine:
what	will	be	done;	what	resources	will	be	required;	who	will	be	responsible;	when	it	will
be	completed;	how	the	results	will	be	evaluated.”
While	 past	 revisions	 of	 ISO	 9001	 gave	 organizations	 some	 flexibility	 in	 implementing

their	 quality	 objectives,	 third-party	 auditors	 will	 now	 expect	 the	 organization	 to	 have	 a
defined	 program	 to	 achieve	 each	 of	 its	 quality	 objectives.	This	 requirement	 is	 consistent
with	 ISO	 14001:2015	 and	 should	 reduce	 auditing	 inconsistencies—and	 enhance	 quality
improvements.

Auditing	Notes
The	 evaluation	 of	 some	 of	 the	 new	 ISO	 9001:2015	 requirements	 will	 be	 somewhat
subjective	for	third-party	auditors.	When	will	an	organization	be	judged	as	nonconforming
in	 addressing	 the	 requirements	 for	 context/interested	 parties,	 risk	 analysis,	 and	 top
management	 commitment?	 If	 there	 are	 no	 examples	 of	 proactive	 initiatives	 related	 to
addressing	 the	 needs	 of	 interested	 parties	 or	 external	 issues,	 will	 that	 be	 deemed	 a
nonconformance?	In	my	experiences	auditing	to	the	ISO	9001	standard,	if	the	organization
had	not	met	its	improvement	goal	the	auditor	did	not	issue	a	nonconformance	as	long	as	the



organization	 either	 documented	 the	 reason	 the	 goal	was	missed	 or	 established	 actions	 to
correct	 the	 situation.	 I	 would	 expect	 third-party	 auditors	 to	 follow	 this	 guideline	 when
assessing	 performance	 against	 the	 new	 ISO	 9001:2015	 requirements.	 In	 the	 case	 of	 the
requirement	to	determine	the	needs	of	interested	parties	and	external	issues,	the	organization
should	 be	 able	 to	 provide	 documentation	 indicating	 that	 a	 review	 process	 is	 in	 place
relative	 to	 the	 context	 of	 the	 organization	 and	 its	 business	 model.	 At	 a	 minimum,	 an
organization	would	be	expected	to	have	some	form	of	risk	analysis	process	related	to	 the
QMS.	With	 regard	 to	assessing	 top	management	commitment	 to	 the	QMS,	an	experienced
third-party	 auditor	will	 be	 able	 to	detect	when	 resources	 are	not	 adequate	 to	 support	 the
QMS	and	will	issue	nonconformances	as	applicable.

Transitional	Periods	of	ISO	9001:2015
The	 ISO	 9001:2015	 standard	 was	 published	 on	 October	 25,	 2015.	 Companies	 that	 are
certified	 to	 ISO	 9001:2008	 have	 three	 years	 to	 bring	 their	 QMS	 up	 to	 date	 with
ISO	9001:2015.	Eventually	all	certificates	in	accordance	with	ISO	9001:2008	will	become
invalid	and	will	be	withdrawn	as	of	October	25,	2018.
Usually	it	is	most	efficient	for	both	the	organization	and	the	ISO	registrar	to	conduct	the

upgrade	audit	 to	 ISO	9001:2015	during	 the	organization’s	 three-year	 recertification	audit;
however,	the	upgrade	can	be	done	during	the	annual	surveillance	audit.
Appendix	 A,	 “ISO	 9001:2015	 Gap	 Analysis,”	 summarizes	 the	 changes	 from

ISO	9001:2008.	The	gap	analysis	can	be	used	to	make	staff	aware	of	the	new	requirements
of	ISO	9001:2015.



3
ISO	9001:2015	Requirements

In	its	2015	revisions,	ISO	applied	the	same	structure	to	both	Quality	management	systems
(ISO	9001:2015)	and	Environmental	management	systems	(ISO	14001:2015):
		1 Scope

		2 Normative	references

		3 Terms	and	definitions

		4 Context	of	the	organization

		5 Leadership

		6 Planning

		7 Support

		8 Operation

		9 Performance	evaluation

10 Improvement

ASQ/ANSI/ISO	 9001:2015	 Quality	 management	 systems—Requirements	 (as	 the
US	 adoption	 is	 called)	 includes	 the	 Scope,	 Normative	 References,	 and	 Terms	 and
Definitions	sections	as	follows.

1	SCOPE
This	 International	Standard	specifies	 requirements	 for	a	quality	management	 system	when
an	organization:
a)	Needs	to	demonstrate	its	ability	to	consistently	provide	products	and	services	that	meet
customer	and	applicable	statutory	and	regulatory	requirements,	and

b)	Aims	to	enhance	customer	satisfaction	through	the	effective	application	of	the	system,
including	processes	for	improvement	of	the	system	and	the	assurance	of	conformity	to
customer	and	applicable	statutory	and	regulatory	requirements

All	 the	 requirements	 of	 this	 International	 Standard	 are	 generic	 and	 are	 intended	 to	 be
applicable	to	any	organization,	regardless	of	its	type	or	size,	or	the	products	and	services	it
provides.



Note	1:	 In	 this	 International	Standard,	 the	 terms	“product”	 and	“service”	only	apply	 to
products	and	services	intended	for,	or	required	by,	a	customer.
Note	2:	Statutory	and	regulatory	requirements	can	be	expressed	as	legal	requirements.

2	NORMATIVE	REFERENCES
The	following	documents,	in	whole	or	in	part,	are	normatively	referenced	in	this	document
and	 are	 indispensable	 for	 its	 application.	 For	 dated	 references,	 only	 the	 edition	 cited
applies.	For	undated	references,	the	latest	edition	of	the	referenced	document	(including	any
amendments)	applies.
ISO	9000:2015,	Quality	management	systems—Fundamentals	and	vocabulary

3	TERMS	AND	DEFINITIONS
For	the	purposes	of	this	document,	the	terms	and	definitions	given	in	ISO	9000:2015	apply.

CLAUSES	4–10
Sections	(clauses)	4–10	provide	the	requirements	for	certification	to	ISO	9001:2015.

Note:	 In	 Chapters	 4–10,	 the	 general	 requirements	 of	 each	 ISO	 9001:2015	 clause	 are
paraphrased	 in	 the	shaded	boxes.	Boldface	text	 indicates	a	change	from	ISO	9001:2008.
For	organizations	currently	certified	to	ISO	9001:2008,	each	of	these	chapters	begins	with	a
table	that	matches	the	ISO	9001:2015	clauses	discussed	in	that	chapter	to	the	corresponding
clauses	in	ISO	9001:2008.



4
Clause	4:	Context	of	the	Organization

4.1	UNDERSTANDING	THE	ORGANIZATION	AND	ITS
CONTEXT

The	organization	shall	determine	external	and	internal	issues	relevant	to	its	purpose	and	its	strategic	direction.
The	 organization	 shall	monitor	 and	 review	 information	 about	 the	 external	 and	 internal	 issues	 that	 affect	 its
ability	to	achieve	the	intended	results	of	its	quality	management	system.

4.2	UNDERSTANDING	THE	NEEDS	AND	EXPECTATIONS
OF	INTERESTED	PARTIES

The	 organization	 shall	 determine	 the	 interested	 parties	 that	 are	 relevant	 to	 its	 quality	management	 system.
The	organization	shall	monitor	and	review	information	about	the	interested	parties	and	their	potential	effect	on
the	 organization’s	 ability	 to	 consistently	 provide	 products	 and	 services	 that	 meet	 customer	 and	 applicable
statutory	and	regulatory	requirements.

These	 two	 clauses	 of	 ISO	 9001:2015	 have	 very	 different	 requirements	 than	 previous
versions	of	ISO	9001,	which	required	the	organization	to	determine	the	scope	of	the	QMS.
ISO	 9001:2015	 requires	 the	 organization	 to	 determine	 the	 scope	 of	 the	 organization’s
business.	This	 is	an	attempt	by	 the	writers	of	 ISO	9001:2015	 to	extend	 the	ISO	approach
beyond	the	quality	management	of	the	organization	into	the	business	as	a	whole.	In	the	past,
ISO	9001	 required	 a	 definition	of	 the	 scope:	 the	 activities,	 products,	 and	 services	 of	 the
organization.	The	subsequent	clauses	of	ISO	9001	then	introduced	requirements	to	manage
the	QMS.



In	 addition	 to	 determining	 scope,	 organizations	 are	 now	 required	 to	 consider	 external
issues	that	could	impact	their	business	strategy,	such	as	new	technology	and	potential	market
forces	 (e.g.,	 social	 and	 economic	 environments,	 international	 competition).	 In	 a	 similar
fashion,	 the	organization	 should	 identify	 the	 interested	parties	 that	may	be	 relevant	 to	 the
QMS.	 Examples	 include	 the	 regulatory	 bodies	 administering	 statutory	 and	 regulatory
requirements	related	to	the	product.	Each	organization	needs	to	address	these	requirements
in	 the	 context	 of	 its	 business	model.	A	 company	 producing	 consumer	 products	may	 have
several	areas	of	opportunity	in	its	business	strategy	to	address	relevant	external	issues	and
the	 concerns	 of	 interested	 parties.	 In	 today’s	 intensely	 competitive,	 global	 market,	 most
consumer	 product	 companies	 already	 have	 initiatives	 in	 place	 to	 address	 product-related
regulatory	 threats	 as	 well	 as	 global	 manufacturing	 competition.	 ISO	 9001–certified
organizations	 competing	 as	discrete	manufacturers	 (e.g.,	machine	 shops,	metal	 or	plastics
formers,	electronic	and	machinery	builders)	have	 fewer	options.	Considerations	 for	 these
types	of	organizations	include	reviewing	environmentally	compatible	material	options,	the
latest	technical	innovations,	and	alternative	manufacturing	techniques.
Appendix	G	 provides	 checklists	 the	 organization	 can	 use	 to	 assess	who	 the	 interested

parties	are	and	what	external	and	internal	issues	could	impact	the	organization.

Audit	Questions
Clauses	4.1	and	4.2
What	are	the	internal	and	external	issues	that	are	relevant	to	the	organization’s	purpose	and	its	strategic	direction?
Examples:	Legal,	 technological,	competitive,	market,	cultural,	social,	and	economic	environments,	whether	 international,
national,	regional,	or	local

How	does	the	organization	review	and	monitor	the	relevant	internal	and	external	issues?
Example:	Business	planning	strategy

Who/what	are	the	interested	parties	that	are	relevant	to	the	QMS?
Examples:	Legal	agencies	and	regulatory	bodies,	creators	of	new	technology,	new	competitors

How	does	the	organization	review	and	monitor	the	requirements	of	relevant	interested	parties?
Example:	Business	planning	strategy

Audit	Tip
One	 challenge	 for	 organizations	 and	 third-party	 auditors	 is	 how	 to	 maintain	 confidentiality	 when	 an	 organization’s
business	strategy	 is	being	 reviewed.	 If	 confidentiality	 is	an	 issue,	 I	 suggest	 the	organization	present	 to	 the	auditor	 the
process	 used	 to	 establish	 the	 business	 plan,	minus	 the	 implementation	 details.	While	 auditors	 and	 registrars	 do	 sign
confidentiality	 agreements	with	 client	 companies,	 I	 believe	 an	organization’s	 business	 plans	 are	 too	 sensitive	 to	 share
with	people	outside	the	company.

4.3	DETERMINING	THE	SCOPE	OF	THE	QUALITY
MANAGEMENT	SYSTEM

The	 organization	 shall	 determine	 the	 boundaries	 and	 applicability	 of	 the	 quality	 management	 system	 to	 establish	 its
scope.	The	organization	shall	consider	the	products	and	services	of	the	organization,	the	external	and	internal	issues	and
the	requirements	of	relevant	interested	parties	when	determining	the	scope.

The	 organization	 shall	 apply	 and	 document	 all	 the	 applicable	 requirements	 of	 this	 International	 Standard	 within	 the
scope	of	its	quality	management	system.



The	scope	shall	 state	 the	 types	of	products	and	services	covered	 in	 the	scope.	Any	 requirement	of	 this	 International
Standard	that	the	organization	determines	is	not	applicable	to	the	scope	of	its	quality	management	system	shall	be	stated
with	 justification	 for	 exclusion.	 Conformity	 to	 this	 International	 Standard	 may	 only	 be	 claimed	 if	 the	 requirements
determined	as	not	being	applicable	do	not	affect	the	organization’s	ability	or	responsibility	to	ensure	the	conformity	of	 its
products	and	services	and	the	enhancement	of	customer	satisfaction.

Clause	4.3,	Determining	the	scope	of	the	quality	management	system,	is	essentially	the	same
as	the	2008	requirements,	with	the	addition	of	considerations	of	internal	and	external	issues
and	interested	parties.	Also,	in	ISO	9001:2008,	the	organization	was	required	to	define	and
justify	any	exclusion	(clauses).	With	ISO	9001:2015	the	organization	needs	to	apply	all	the
requirements	 that	 are	 applicable	 within	 the	 determined	 scope.	 In	 reality,	 the	 scope
requirements	have	not	substantially	changed.

Audit	Questions
Clause	4.3
What	is	the	scope	of	the	QMS?

Scope	is	defined	as	the	activities,	products,	and	services	of	the	organization.

What	are	the	boundaries	applicable	to	the	organization’s	scope?
•	Multiple	buildings	(addresses)
•	Multiple	sites	(locations)

What	manufacturing	processes	or	services	located	at	the	site	are	not	applicable	to	the	organization’s	scope?
Examples:	 Design	 or	 service?	 Explain	 why	 these	 processes	 do	 not	 impact	 the	 organization’s	 ability	 to	 meet	 the
expectations	of	its	customers.

How	 were	 external	 and	 internal	 issues	 and	 the	 expectations	 of	 interested	 parties,	 relevant	 to	 the	 organization’s
requirements,	considered	when	the	organization’s	scope	was	established?
Examples:	Multisite	manufacturing,	international	sales	offices,	design	centers

4.4	QUALITY	MANAGEMENT	SYSTEM	AND	ITS
PROCESSES

4.4.1:	 The	 organization	 shall	 establish,	 implement,	 maintain	 and	 continually	 improve	 a	 quality	 management	 system,
including	the	processes	needed	and	their	interactions,	in	accordance	with	the	requirements	of	this	International	Standard.

The	 organization	 shall	 determine	 the	 inputs	 and	 outputs	 expected	 from	 the	 processes	 needed	 for	 the	 quality
management	system	and	their	application	throughout	the	organization.

The	organization	shall:

•	Determine	the	sequence	and	interaction	of	these	processes;
•	 Determine	 and	 apply	 the	 criteria	 and	 methods	 to	 monitor	 or	 measure	 the	 related	 performance	 indicators	 needed	 to
ensure	the	effective	operation	and	control	of	these	processes;

•	Determine	the	resources	needed	for	these	processes	and	ensure	their	availability;
•	Assign	the	responsibilities	and	authorities	for	these	processes;
•	Address	the	risks	and	opportunities	in	controlling	these	processes;
•	Evaluate	the	processes	and	implement	any	changes	needed	to	ensure	that	the	processes	achieve	their	intended	results.

4.4.2:	 The	 organization	 shall	 maintain	 documented	 information 	 to	 support	 the	 operation	 of	 its	 processes	 and	 have
confidence	the	processes	are	being	carried	out	as	planned.
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Clause	 4.4,	 Quality	management	 system	 and	 its	 processes,	 has	 the	 same	 requirements	 as
ISO	 9001:2008	 clause	 4.1,	 Quality	 management	 system;	 however,	 there	 is	 a	 new
requirement	 in	 ISO	 9001:2015	 for	 the	 organization	 to	 address	 risks	 and	 opportunities
within	the	QMS.	Risk	analysis	will	be	discussed	in	Chapter	6.
Determining	the	sequence	and	interaction	of	 the	organization’s	processes	has	been	one

of	the	more	confusing	and	misapplied	aspects	of	QMS	since	the	addition	of	this	requirement
in	 ISO	9001:2000.	As	a	 third-party	quality	 auditor	 for	 the	 last	20	years,	 I	have	 seen	 just
about	 every	 process	 flowchart	 imaginable—some	 that	were	 really	 great	 (and	useful),	 but
many	 more	 that	 were	 completely	 useless.	 For	 organizations	 currently	 certified	 to
ISO	9001:2008,	I	suggest	you	consider	whether	the	process	flow	and	interactions	chart	that
you	have	been	using	(with	approval	from	your	registrar’s	auditors)	provides	any	value	 to
your	 QMS.	 There	 are	 two	 parts	 to	 determining	 the	 sequence	 and	 interactions	 of	 the
processes	within	 the	business	model:	 the	description	of	 the	processes	 and	managing	how
they	 relate	 to	 each	 other.	 While	 a	 flowchart	 may	 describe	 what	 the	 processes	 are	 and
arrows	may	indicate	how	they	connect,	 it	 is	not	clear	how	the	chart	helps	an	organization
manage	its	quality	system	or	business,	particularly	if	a	machine	shop	has	the	same	flowchart
as	a	complex	semiconductor	manufacturer.	I	have	seen	the	flowcharts	shown	in	Figures	4.1
and	4.2	at	various	ISO	9001–certified	companies.
The	model	 of	 a	 process-based	QMS	 shown	 in	 Figure	 4.1	 is	 from	 the	 ISO	 9001:2000

standard	 and	 represents	 the	 interactions	 of	 the	 clauses	 of	 ISO	 9001.	 When	 copied	 and
pasted	 into	 an	 organization’s	 quality	 manual,	 it	 does	 not	 represent	 the	 sequence	 and
interactions	 of	 the	 processes	 within	 the	 organization’s	 business.	 Likewise,	 the	 generic
manufacturing	 chart	 shown	 in	 Figure	 4.2	 is	 often	 used	 and	 could	 be	 the	 chart	 for	 any
manufacturing	process—but	it	provides	little	value.



A	 properly	 designed	 process	 flowchart	 can	 be	 useful	 in	 training	 employees	 and
establishing	an	outline	for	monitoring	and	controlling	the	processes.	The	flowchart	shown	in
Figure	4.3	describes	the	processes	in	a	company	that	produces	injection-molded	products.
The	processes	are	considered	customer	(or	core)	oriented,	as	each	one	has	a	connection	to
customer	 requirements.	 The	 QMS	 will	 also	 include	 support	 oriented	 processes:
documentation,	 employee	 training,	 communication,	 corrective	 action,	 nonconforming
products,	 internal	 audit,	 management	 review,	 and	 improvement.	 In	 addition,	 there	 are



support	 processes	 related	 to	 maintaining	 the	 plant	 facilities	 and	 equipment,	 such	 as
calibration	and	maintenance.

Contrary	to	popular	belief,	none	of	the	of	ISO	9001	revisions	has	required	organizations
to	 prepare	 a	 flowchart.	 Clause	 4.1	 of	 ISO	 9001:2008	 required	 the	 organization	 to
“determine	 the	processes	needed	 for	 the	quality	management	 system	and	 their	 application
throughout	the	organization	and	determine	the	sequence	and	interaction	of	these	processes.”
To	 satisfy	 this	 requirement,	 an	 organization	 could	 provide	 a	 list	 of	 its	 customer-related
processes	and	describe	how	they	relate	to	each	other.	For	example,	say	the	Jones	Plastics
Company	 produces	 injection-molded	 plastic	 parts.	 Their	 documentation	 identifies	 the
sequence	and	interaction	of	the	processes	as	follows:
The	 Jones	 Plastics	 Company	 purchases	 resins	 and	 other	 materials.	 We	 ensure	 the
materials	 meet	 our	 specifications.	 Our	 customers	 provide	 us	 with	 purchase	 orders
defining	 the	 product	 part	 numbers,	 quantity	 and	 date	 needed,	 and	 other	 pertinent
information.	We	 use	molding	machines	 to	melt	 the	 resins	 in	molds	 provided	 by	 our
customers	 with	 operating	 parameters	 established	 to	 match	 the	 customer-provided
design	requirements.	Our	machine	shop	prepares	mounting	plates	for	 the	plastic	parts



that	are	assembled	to	the	plastic	pieces.	We	inspect	the	molded	products	to	ensure	they
conform	to	customer	specifications	and	package	and	ship	the	products	to	the	customers.

Many	third-party	auditors	would	not	accept	this	description	of	the	sequence	and	interaction
of	 the	processes,	as	 it	 is	not	a	graphical	depiction	of	how	 the	various	processes	 interact.
Some	 auditors	 would	 issue	 a	 nonconformance;	 others	 would	 coach	 the	 organization	 into
adding	a	generic	flowchart	similar	to	the	one	shown	in	Figure	4.2.	I	contend	that	the	generic
chart	 provides	 less	 information	 than	 the	 written	 description.	 I	 would	 accept	 the	 Jones
Plastics	Company	description	provided	they	had	a	process	to	control	the	interaction	of	the
customer-oriented	processes.
Clause	 4.1	 of	 ISO	 9001:2008	 required	 the	 organization	 to	 “determine	 criteria	 and

methods	 needed	 to	 ensure	 that	 both	 the	 operation	 and	 control	 of	 these	 processes	 are
effective.”	Neither	Figure	4.2	nor	Figure	4.3	provides	any	evidence	that	the	processes	are
under	control.	The	sequence	and	interactions	of	the	processes	will	be	controlled	as	part	of
the	 organization’s	 change	 control	 process.	 A	 change	 control	 process	 used	 by	 many
organizations	 is	 the	 engineering	 change	 notice	 (ECN),	 which	 manages	 how	 processes
interact.	 In	 the	 case	 of	 the	 Jones	Plastics	Company,	 if	 the	 purchasing	department	 found	 a
replacement	for	the	supplier	of	resin,	an	ECN	would	be	prepared	so	all	other	departments
impacted	 by	 the	 change	 could	 review	 and	 approve	 it	 to	 ensure	 customer	 quality	 was
maintained.	Chapter	8	will	provide	more	detail	on	change	control	requirements.
The	 ECN	 process	 controls	 the	 interactions	 among	 the	 various	 processes,	 which

obviously	has	more	value	in	meeting	customer	requirements	than	a	flowchart	depicting	how
the	processes	 interact.	However,	a	properly	constructed	flowchart	can	be	a	useful	 tool.	 If
the	 Jones	 Plastics	 Company	 elected	 to	 use	 the	 injection	 molding	 process	 chart	 from
Figure	4.3,	in	addition	to	satisfying	the	requirements	of	ISO	9001:2015,	they	would	have	an
effective	 way	 of	 training	 new	 employees	 on	 how	 the	 various	 departments	 connect	 to
produce	 the	 product.	Additionally,	 the	 flowchart	 can	 assist	 internal	 auditors	 in	 indicating
where	quality	records	are	required.	In	the	chart	in	Figure	4.3,	each	customer	order	should
have	a	record	related	to	customer	purchase	order,	order	acknowledgment,	and	certificate	of
conformance.
Many	 organizations	 use	 flowcharts	 as	 a	 replacement	 for	 written	 procedures.	 While

ISO	9001:2015	does	not	require	the	use	of	flowcharts,	it	strongly	infers	that	organizations
should	understand	process	management:
Clause	4.4.1:	The	organization	shall	determine	the	inputs	and	outputs	expected	from	the
processes	needed	 for	 the	quality	management	 system	and	 their	application	 throughout
the	organization.

Management	of	processes	such	as	sales/order	entry,	design,	purchasing,	and	production	can
benefit	when	their	procedures	are	mapped	as	a	flowchart.	Chapter	8	includes	flowcharts	to
describe	the	design,	sales,	production,	and	service	processes.
Note:	Organizations	often	combine	the	interaction	of	support	processes	and	the	customer

(or	 core)	 processes.	 For	 example,	 in	 Figure	 4.4,	 if	 the	 product	 fails	 at	 inspection,	 the



control	of	nonconforming	product	can	be	added	to	the	overall	flowchart.

I	don’t	feel	 that	 including	support	processes	 in	 the	overall	core	process	flowchart	adds
much	value;	in	fact,	in	most	cases	where	this	is	done,	the	flowchart	becomes	overly	detailed
and	 difficult	 to	 read.	 Each	 support	 process	 can	 be	 flowcharted,	 as	will	 be	 illustrated	 in
Chapters	7,	9,	and	10.

Audit	Questions
Clause	4.4
What	are	the	processes	needed	for	the	QMS	and	their	application	throughout	the	organization?

Examples:	 Marketing/sales,	 design/development,	 manufacturing,	 services,	 purchasing,	 engineering	 support,	 human
resources,	facilities,	maintenance,	quality	assurance

How	does	the	organization	describe	the	inputs	and	outputs	of	the	processes	within	the	organization’s	scope	of	activities—
including	the	interactions	between	the	processes	of	the	QMS?
Examples:	Flowchart,	description	of	processes

How	are	the	interactions	among	the	various	processes	controlled	to	ensure	that	customer	requirements	are	met?
Example:	Change	control	process

ENDNOTE
1.	A	nomenclature	change	with	ISO	9001:2015	is	designating	“documented	information”	to
cover	both	documents	and	records,	which	were	defined	independently	in	prior	ISO	9001
revisions.	This	is	consistent	with	ISO	14001:2015	and	is	intended	to	allow	for	a	variety
of	media	in	documenting	the	organization’s	plans.	Chapter	7	will	review	this	terminology
change	further.



5
Clause	5:	Leadership

5.1	LEADERSHIP	AND	COMMITMENT

5.1.1	General
Top	 management	 shall	 demonstrate	 leadership	 and	 commitment	 with	 respect	 to	 the	 quality	 management	 system	 by
taking	accountability	for	the	effectiveness	of	the	quality	management	system.	Top	management	shall:

•	 Ensure	 the	 integration	 of	 the	 quality	 management	 system	 requirements	 into	 the	 organization’s	 business
processes;

•	Promote	the	use	of	the	process	approach	and	risk-based	thinking;
•	Ensure	the	resources	needed	for	the	quality	management	system	are	available;
•	Communicate	the	importance	of	conforming	to	the	quality	management	system	requirements;
•	Ensure	that	the	quality	management	system	achieves	its	intended	results;
•	Engage,	direct	and	support	the	employees	who	contribute	to	the	effectiveness	of	the	quality	management	system;
•	Promote	improvement;
•	Support	all	relevant	management	roles	that	apply	to	their	areas	of	responsibility.

5.1.2	Customer	focus
Top	 management	 shall	 demonstrate	 leadership	 and	 commitment	 with	 respect	 to	 customer	 focus	 by	 ensuring	 that
customer	and	applicable	statutory	and	regulatory	requirements	are	determined	and	understood.	Top	management	shall:

•	Ensure	 the	 risks	 and	 opportunities	 that	 can	 affect	 conformity	 of	 products	 and	 services	 and	 the	 ability	 to
enhance	customer	satisfaction	are	determined	and	addressed;

•	Ensure	the	focus	on	enhancing	customer	satisfaction	is	maintained.

Clause	 5.1.1	 has	 the	 same	 requirements	 as	 ISO	 9001:2008	 clause	 5.1,	 Management
commitment,	 with	 the	 exception	 of	 the	 integration	 of	 the	 QMS	 requirements	 into	 the
organization’s	business	processes	and	the	previously	mentioned	risk-based	thinking.
Many	 ISO	 9001–certified	 companies	 have	 integrated	 the	 QMS	 into	 their	 business

planning	and	strategy.	Companies	of	all	sizes	have	woven	the	quality	performance	metrics
into	 their	 business	 plan.	 Key	 performance	 indicators	 (KPIs)	 are	 assigned	 to	 quality	 and



business	 parameters	 along	 with	 safety	 and	 environmental	 metrics.	 Quality-driven	 waste
reduction	 projects	 include	 improved	 environmental	 performance.	 Best-in-class
organizations	 have	 established	 a	 BMS	 combining	 their	 financial,	 quality,	 safety,	 and
environmental	 systems	 into	 a	 cohesive	 operational	 model.	 Some	 ISO	 9001–certified
companies,	 however,	 operate	 with	 their	 QMS	 at	 arm’s	 length	 from	 their	 business—just
doing	 the	 minimum	 in	 ISO	 management	 to	 maintain	 certification.	 The	 ISO	 9001:2015
requirements	should	nudge	these	companies	into	broadening	their	perspective	on	creating	an
integrated	business	management	system.
Clause	 5.1.2	 is	 essentially	 the	 same	 as	 ISO	 9001:2008	 clause	 5.2,	 Customer	 focus.

Clause	 5.1.2	 places	 the	 responsibility	 on	 top	 management	 to	 ensure	 that	 statutory	 and
regulatory	requirements	applicable	to	the	product	and	customer	satisfaction	are	met,	as	well
as	the	new	requirement	of	risk	management.

Audit	Questions
Clause	5.1
The	 third-party	auditors	will	 interview	 top	management	at	 the	site	 to	assess	 their	 leadership	and	commitment	as	well	as
customer	focus.	The	auditor	may	combine	the	assessment	of	leadership	with	the	audit	of	the	organization’s	management
review	process.	Some	questions	that	may	be	appropriate:

How	does	top	management	integrate	the	QMS	requirements	into	the	organization’s	business	processes?

What	is	the	evidence	to	indicate	that	top	management	provides	resources	to	support	the	QMS?
Examples:	New	equipment,	resources

How	does	top	management	promote	the	use	of	the	process	approach	and	risk-based	think ing?

How	 does	 top	 management	 communicate	 the	 importance	 of	 effective	 quality	 management	 and	 of	 conformance	 to	 the
QMS	requirements?

How	 does	 top	management	 demonstrate	 leadership	 and	 commitment	 with	 respect	 to	 customer	 focus	 by	 ensuring	 that
customer	requirements	and	applicable	statutory	and	regulatory	requirements	are	determined,	understood,	and	consistently
met?

How	does	top	management	assess	the	risks	and	opportunities	that	can	affect	conformity	of	products	and	services?

5.2	POLICY

5.2.1	Establishing	the	quality	policy
Top	management	shall	 establish,	 implement	and	maintain	a	quality	policy	 that	 is	appropriate	 to	 the	purpose
and	context	of	the	organization	and	supports	its	strategic	direction.

The	quality	policy	shall:

•	Provide	a	framework	for	setting	quality	objectives;
•	Include	a	commitment	to	satisfy	applicable	requirements;
•	Include	a	commitment	to	continually	improve	the	quality	management	system.

5.2.2	Communicating	the	quality	policy
The	quality	 policy	 shall	 be	available	and	maintained	as	documented	 information	and	be	 communicated,	 understood	and
applied	within	the	organization.

The	quality	policy	shall	be	available	to	relevant	interested	parties,	as	appropriate.



The	quality	policy	requirement	in	ISO	9001:2015	is	essentially	the	same	as	ISO	9001:2008
with	the	exception	of	the	addition	of	“context	of	the	organization	and	supports	its	strategic
direction.”	 The	 context	 and	 strategic	 direction	 considerations	 are	 overarching
requirements	 of	 ISO	 9001:2015.	 In	 reference	 to	 the	 quality	 policy,	 they	 present	 an
opportunity	 for	 the	 organization	 to	 evaluate	 how	 its	 quality	 policy	 relates	 to	 the	 overall
business	model	of	the	company.
A	 common	 area	 of	 confusion	 is	 how	 to	 communicate	 the	 quality	 policy	 to	 employees

when	the	company	also	has	a	mission	statement	and	a	vision.	What’s	the	difference	between
a	vision,	a	mission,	and	a	quality	policy?	Generally,	they	are	defined	as	follows:
Vision.	What	the	organization	aspires	to	be.	How	the	future	will	look	if	the	organization
achieves	its	mission.
Mission.	What	the	organization	is	all	about.	Who	we	are,	who	our	customers	are,	what
we	do,	and	how	we	do	it.
Quality	policy.	A	guide	as	to	how	the	organization	should	provide	products	and	services
to	customers.

In	 the	 case	 of	 the	 Jones	Plastics	Company,	 the	 company	 established	 the	 following	 vision
statement,	mission	statement,	and	quality	policy:

Vision	Statement
The	Jones	Plastics	Company	will	be	the	injection	molding	manufacturer	of	choice.

Mission	Statement
The	Jones	Plastics	Company	will:

Innovatively	manufacture	injection-molded	products	to	the	highest	quality
standards
Provide	superior	service	and	application	technology	to	our	customers	and
maintain	a	cooperative	partnership	with	our	suppliers
Create	a	challenging,	rewarding,	and	safe	working	environment	for	our
employees
Be	recognized	as	a	good	corporate	citizen,	conducting	business	in	accordance
with	the	highest	ethical	standards	while	providing	profits	satisfactory	to	our
stockholders

Quality	Policy
The	Jones	Plastics	Company	will	satisfy	the	needs	and	expectations	of	our	customers
by	understanding	 their	 requirements	 and	providing	high-quality	 products	 that	meet	 or
exceed	all	performance	requirements,	while	promoting	full	employee	involvement	and
empowerment.



The	 Jones	Plastics	Company	quality	policy	appears	 to	be	appropriate	 to	 the	purpose	and
context	of	 the	organization	and	supports	 its	strategic	direction,	as	 it	 is	consistent	with	 the
mission	 and	 vision	 statements.	 It	 includes	 “a	 commitment	 to	 satisfy	 applicable
requirements”	 and	 a	 commitment	 to	 continual	 improvement	 (“exceed	 all	 performance
requirements”).	Does	 the	Jones	Plastics	Company’s	Quality	Policy	“provide	a	 framework
for	setting	quality	objectives”?
As	a	 third-party	auditor,	 I	would	challenge	the	Jones	Plastics	Company	to	show	me	the

objectives	 that	 support	 “high-quality”	 and	 “exceed	 all	 performance	 requirements.”	 If	 the
company’s	 rate	of	 rejection	 from	 their	 customers	 approached	zero	defect	 levels	 and	 their
customers	 provided	 very	 positive	 testimonials	 (customer	 feedback),	 then	 I	 would
congratulate	 them.	 I	 would	 also	 want	 to	 explore	 examples	 of	 how	 the	 employees	 were
empowered	 and	 involved.	 Employee	 improvement	 teams,	 implemented	 suggestions,
employee	 satisfaction	 surveys,	 positive	 employee	 interviews—all	 could	 demonstrate	 that
the	Jones	Plastics	Company	was	committed	to	employee	empowerment.
In	 this	 type	 of	 objectives	 review,	 an	 experienced	 auditor	 would	 be	 judicious	 in

responding	 to	 organizations	 that	 overcommitted	 in	 their	 quality	 policy	 without	 hard
evidence	 supporting	 their	 policy,	 especially	 related	 to	 exceeding	 requirements.	 It	 is
generally	 better	 for	 the	 organization	 to	 use	 expectations	 rather	 than	 requirements,	 as
expectations	 are	 more	 subjective	 and	 can	 be	 supported	 by	 positive	 customer	 feedback.
Many	 organizations	 want	 to	 instill	 a	 culture	 of	 excellence	 among	 their	 employees—they
don’t	 want	 to	 just	 meet	 requirements,	 as	 that	 is	 only	 being	 “good	 enough.”	 I	 would	 not
recommend	that	an	organization	like	the	Jones	Plastics	Company	rewrite	their	quality	policy
unless	 their	 quality	performance	was	well	 below	high	quality.	 I	would	 challenge	 them	 to
spend	some	time	analyzing	options	to	provide	some	measures	supporting	the	claims	in	their
policy.
One	of	the	more	challenging	situations	for	an	auditor	representing	a	registrar	is	auditing	a

client	for	the	first	time	and	observing	a	quality	policy	that	is	more	like	a	bumper	sticker	or
vision	 statement,	 with	 outlandish,	 unsupported	 high-quality	 claims—and	 realizing	 it	 had
been	approved	for	several	years	by	auditors	from	the	same	registrar.	Several	years	ago,	I
was	 auditing	 with	 a	 team	member	 who	 chose	 to	 push	 the	 client	 (auditee)	 into	 changing
certain	 parts	 of	 the	 company’s	 documentation.	 The	 client	 threw	 the	 quality	 procedures
manual	across	the	room.	“The	auditor	from	your	company	had	me	change	the	documentation
last	year—now	you	want	me	to	change	it	back?”	he	exclaimed,	rather	loudly.
Very	early	in	my	auditing	career,	I	challenged	the	president	of	a	Fortune	500	fiber	optics

company	on	their	quality	policy.	“We	anticipate	our	customer’s	needs	and	provide	leading-
edge	solutions”—truly	a	mismatch	with	the	concept	of	a	quality	policy.	The	policy	had	been
approved	by	the	previous	auditors	for	several	years.	That	was	the	only	client	in	my	20	years
of	auditing	that	requested	I	not	be	assigned	to	them	again.	After	that	experience,	I	decided
there	are	many	real	issues	that	impact	a	client’s	quality	performance	that	I	should	focus	on,
and	 that	 debating	 semantics	 on	 a	 quality	 policy	 is	 probably	 not	 one	 of	 them.	 That	 fiber



optics	 company	would	 deliver	 the	 same	quality	 products	 to	 their	 customers	whether	 they
had	a	“proper”	policy	or	not.
The	 overarching	 requirement	 of	 ISO	 9001:2015	 is	 to	 integrate	 the	 QMS	 into	 the

company’s	 business	 model.	 I	 suggest	 organizations	 review	 their	 quality	 policy	 for
consistency	 with	 their	 business	 strategy—their	 vision	 and	 mission—and	 find	 ways	 to
clearly	communicate	the	quality	policy	to	employees.

Audit	Questions
Clause	5.2
Does	the	policy:

•	Provide	a	framework	for	setting	quality	objectives?
•	Include	a	commitment	to	satisfy	applicable	requirements?
•	Include	a	commitment	to	the	continual	improvement	of	the	QMS?

Is	the	quality	policy	appropriate	to	the	purpose	and	context	of	the	organization,	and	does	it	support	its	strategic	direction?

How	is	the	quality	policy	communicated	to	employees?	Temporary	help?	Contractors?

How	is	the	quality	policy	made	available	to	the	public	or	interested	parties?

5.3	ORGANIZATIONAL	ROLES,	RESPONSIBILITIES	AND
AUTHORITIES

Top	management	shall	ensure	 that	 the	responsibilities	and	authorities	 for	 relevant	 roles	are	assigned	and	communicated
within	the	organization.	Top	management	shall	assign	the	responsibility	and	authority	for:

•	Ensuring	that	the	quality	management	system	conforms	to	the	requirements	of	this	International	Standard;
•	Ensuring	the	processes	are	delivering	their	intended	outputs;
•	 Reporting	 on	 the	 performance	 of	 the	 quality	 management	 system	 and	 on	 opportunities	 for	 improvement	 to	 top
management;

•	Ensuring	the	promotion	of	customer	focus	throughout	the	organization;
•	Ensuring	 that	 the	 integrity	of	 the	quality	management	system	 is	maintained	when	changes	 to	 the	quality	management
system	are	planned	and	implemented.

Top	 management	 should	 assign	 responsibilities	 and	 authorities	 to	 ensure	 the	 QMS	 is
maintained.	 The	 organization’s	 documented	 information	 should	 define	 individual
responsibility	and	authority	for	maintaining	the	QMS.
What’s	new	compared	to	ISO	9001:2008?	The	ISO	9001:2015	standard	does	not	use	the

title	 “management	 representative”	 as	 previous	 ISO	 9001	 standards	 did.	 However,	 the
organization	can	continue	 to	use	 this	 title	 to	convey	certain	 responsibilities.	The	 intent	of
ISO	 9001:2015	 is	 to	 emphasize	 top	 management’s	 responsibilities	 as	 going	 beyond
delegating.
In	my	past	experiences	with	a	 small	group	of	organizations,	management	had	delegated

the	 quality	 management	 coordination	 too	 far	 down	 the	 organizational	 chart.	 This	 was
evident	when	the	quality	management	representative	did	not	attend	the	management	review
meetings	to	present	the	status	of	the	QMS—not	a	good	sign.	Management’s	explanation	for



this	was	that	financial	and	other	sensitive	issues	needed	to	be	discussed	at	the	meeting,	and
the	 quality	 coordinator	 should	 not	 be	 privy	 to	 such	 information.	Organizations	 exhibiting
such	 traits	 usually	 had	 a	 very	weak	 business	 plan	 and	QMS.	 ISO	9001:2015	 attempts	 to
prevent	the	overdelegation	of	QMS	management.
It	 is	 important	 to	 understand	 the	difference	between	 authority	 and	 responsibility.	 In	 the

business	 context,	 responsibility	 is	 the	 obligation	 of	 a	 subordinate	 to	 perform	 a	 duty	 as
required	by	his	or	her	supervisor.	The	person	accepting	responsibility	is	accountable	for	the
performance	of	 the	assigned	duties.	Authority	 is	 the	power	assigned	 to	 an	executive	or	 a
manager	in	order	to	achieve	certain	organizational	objectives.	Clause	5.3	requires	that	the
organization	be	clear	on	who	is	authorized	to	approve	changes	to	customer	purchase	orders,
product	 for	 shipment	 to	 customers,	 deviations	 from	approved	 specifications	or	 drawings,
the	release	of	reworked	product,	machine	process	parameters,	and	new	suppliers.
While	 the	 designation	 of	 authorities	 and	 assignment	 of	 responsibilities	 appears	 trite,

ISO	 9001	 auditors	 often	 encounter	 situations	 where	 changes	 in	 instructions	 occur	 rather
haphazardly,	 sometimes	 without	 any	 approval.	 For	 organizations	 building	 a	 QMS	 or
rebuilding	 one,	 I	 suggest	 including	 documented	 information	 that	 clearly	 defines	what	 job
titles	have	 the	authorities	of	 approval	 to	manage	 the	business	 and	what	 job	 titles	will	be
responsible	for	executing	the	various	tasks.	Chapter	6	will	review	change	control.

Audit	Questions
Clause	5.3
How	has	the	organization	determined:

•	Authorities?
•	Responsibilities?

What	individual	(title)	has	the	responsibility	to:
•	Report	to	top	management	on	the	performance	of	the	QMS	and	on	opportunities	for	improvement?
•	Ensure	the	promotion	of	customer	focus	throughout	the	organization?
•	Ensure	that	the	integrity	of	the	QMS	is	maintained	when	changes	to	the	QMS	are	planned	and	implemented?

Who	has	the	authority	to	approve:
•	Changes	to	customer	purchase	orders?
•	Product	for	shipment	to	customers?
•	Deviations	from	approved	specifications	or	drawings?
•	Release	of	reworked	product?
•	Machine	process	parameters?
•	New	suppliers?



6
Clause	6:	Planning

6.1	ACTIONS	TO	ADDRESS	RISKS	AND
OPPORTUNITIES

6.1.1:	When	planning	 for	 the	 quality	management	 system,	 the	 organization	 shall	 consider	 the	 context	 of	 the
organization	and	the	needs	of	interested	parties.

The	organization	shall	determine	 the	 risks	and	opportunities	 that	need	 to	be	addressed	 to	give	assurance
that	the	quality	management	system	can:

•	Achieve	its	intended	results;
•	Enhance	desirable	effects;
•	Prevent,	or	reduce,	undesired	effects;
•	Achieve	improvement.
6.1.2:	The	organization	shall	plan:

•	Actions	to	address	these	risks	and	opportunities;
•	How	to	integrate	and	implement	the	actions	into	its	quality	management	system	processes;
•	How	to	evaluate	the	effectiveness	of	these	actions.
Actions	 taken	 to	 address	 risks	 and	 opportunities	 shall	 be	 proportionate	 to	 the	 potential	 impact	 on	 the
conformity	of	products	and	services.

The	 requirement	 to	 provide	 risk	 analysis	 in	 QMS	 activities	 is	 a	 key	 difference	 in
ISO	 9001:2015	 compared	 to	 previous	 revisions.	 The	 organization	 is	 now	 required	 to
assess	 the	 risks	 and	 opportunities	 related	 to	 its	 purpose,	 its	 business	 strategy,	 and	 the
expectations	 of	 interested	 parties	 to	 ensure	 the	 QMS	meets	 its	 objectives.	 Quality	 tools
currently	 used	 in	many	 organizations	 include	 strategic	 planning	 process,	 SWOT	 analysis,
Six	 Sigma,	 and	 lean	 manufacturing	 programs.	 Results	 of	 the	 analysis	 should	 be	 used	 in
establishing	 objectives	 and	 planning	 to	 mitigate	 the	 risks.	 FMEA	 could	 be	 used.	 While
organizations	 with	 an	 effective	 QMS	 certainly	 understand	 the	 risks	 related	 to	 their
operations,	 the	 new	 requirements	 of	 ISO	 9001:2015	may	 have	 a	 positive	 effect	 on	many
organizations	by	requiring	a	more	formalized	risk	evaluation	process	and	subjecting	it	to	a
third-party	 audit.	 It	 should	be	noted	 that	 ISO	9001:2015	does	not	have	 a	 requirement	 for



preventive	action.	The	reasoning	is	that	the	entire	QMS	is	preventive	in	nature,	as	is	the	risk
analysis	approach.	Organizations	may	believe	that	the	preventive	actions	they	have	used	for
several	years	provide	risk	analysis	appropriate	to	their	business.	I	can	imagine	a	discussion
between	a	third-party	auditor	and	the	quality	manager	of	a	small	machine	shop:
Auditor:	You	are	no	longer	required	to	use	preventive	actions.	What	is	your	process	for
risk	management?
Auditee:	For	over	10	years,	you	have	harangued	me,	gigged	me,	and	coached	me	on
preventive	actions.	Now	that	I	finally	understand	the	difference	between	corrective	and
preventive	actions,	you	say	I	don’t	need	PA!	My	risk	analysis	process	is	our	preventive
actions.	Want	to	see	our	five	PAs	for	this	year?
Auditor:	Let	me	check	with	my	registrar’s	office.

In	 this	 case,	 I	would	 suggest	 the	 auditor	 accept	 the	 preventive	 actions	 as	 a	 risk	 analysis
approach,	 provided	 the	 actions	 will	 reduce	 or	 eliminate	 the	 probability	 of	 specific
undesirable	events	 from	happening	 in	 the	 future—and	not	 just	prevent	a	corrective	action
situation	 from	reoccurring.	The	organization	 should	be	encouraged	 to	avail	 itself	of	other
options	for	risk	analysis.
For	many	organizations,	the	use	of	design	and	process	FMEAs	can	be	an	effective	tool	to

assure	 the	QMS	can	achieve	 its	 intended	 results	 and	 satisfy	 ISO	9001:2015	 requirements
for	risk	analysis.	The	American	Society	for	Quality	(ASQ)	website	provides	guidance	on
when	 and	 how	 to	 use	 the	 FMEA	 process	 (http://asq.org/learn-about-quality/process-
analysis-tools/overview/fmea.html).	See	Appendix	B	for	a	FMEA	summary.	ASQ	suggests
when	to	use	FMEA:

When	a	process,	product,	or	service	is	being	designed	or	redesigned,	after	quality
function	deployment
When	an	existing	process,	product,	or	service	is	being	applied	in	a	new	way
Before	developing	control	plans	for	a	new	or	modified	process
When	improvement	goals	are	planned	for	an	existing	process,	product,	or	service
When	analyzing	failures	of	an	existing	process,	product,	or	service
Periodically	throughout	the	life	of	the	process,	product,	or	service

One	of	my	more	interesting	auditing	clients	was	a	large	manufacturer	of	semiconductors	and
microprocessor	 chips.	 Semiconductor	material	manufacturers	 are	 quite	 complex	 and	 also
difficult	to	audit.	The	processes	take	place	in	a	clean-room	environment,	where	all	visitors
(including	auditors)	have	 to	wear	 the	 same	uniforms	and	 face	masks	 as	 the	 employees	 to
keep	dirt	away	from	the	product.	Auditors	are	 required	 to	use	special	 fiber-free	paper	 to
take	notes.	It	 takes	about	two	tours	of	this	type	of	site	to	start	 to	understand	the	processes
and	provide	value	to	the	client.	On	my	third	audit,	the	quality	manager	asked	me	to	focus	on

http://asq.org/learn-about-quality/process-analysis-tools/overview/fmea.html


their	 change	 control	process	 as	 part	 of	my	 audit	 plan.	 ISO	 9001:2008	 had	 the	 following
requirements	related	to	changes:
4.2.3	Control	of	documents:	A	documented	procedure	shall	be	established	to	define	the
controls	needed	to	ensure	that	changes	and	the	current	revision	status	of	documents	are
identified.
5.4.2	Quality	management	system	planning:	Top	management	shall	ensure	that:	b)	the
integrity	of	the	quality	management	system	is	maintained	when	changes	to	the	quality
management	system	are	planned	and	implemented.

When	 auditing	 to	 the	 requirements	 of	 clause	 4.2.3,	 occasionally	 lapses	 are	 found	 in	 an
organization’s	 system	 that	 allow	 some	 obsolete	 documents	 to	 remain	 in	 use.	 The	 risks
related	to	changes	in	the	QMS	can	be	an	issue	when	the	organization	adds	new	equipment	to
the	 site	 and	 fails	 to	 include	 the	 equipment	 on	 the	 maintenance	 schedule.	 These	 areas,
especially	document	control,	maintenance,	and	calibration,	are	usually	fertile	ground	for	the
organization’s	internal	auditors—and	frankly	do	not	present	a	major	risk	to	the	company’s
quality	performance.	What	the	quality	manager	was	looking	for	were	changes	in	materials
or	processes	that	could	slip	by	their	change	control	system—resulting	in	a	major	rejection
of	 very	 expensive	 product	 at	 various	 steps	 in	 the	 process.	 The	 company	 had	 apparently
experienced	such	an	event.
On	this	audit,	I	decided	to	dig	deeper	than	I	normally	would	into	raw	material	approval

and	specification	changes.	In	the	purchasing	department,	I	sampled	the	purchase	orders	for
several	chemicals	recently	used	in	making	the	chips.	I	recorded	the	supplier’s	specification
number	and	revision	from	the	purchase	order.	Next,	the	receiving	department	was	sampled
to	 match	 the	 certificate	 of	 analysis	 (COA)	 for	 that	 material.	 In	 2	 cases	 out	 of	 the	 10
sampled,	the	COA	included	specifications	for	the	chemical’s	parameters	that	did	not	match
the	 supplier’s	 specification	 on	 file	 with	 the	 quality	 department.	While	 the	 discrepancies
were	 not	 a	 major	 risk,	 the	 quality	 manager	 recognized	 the	 gap	 in	 their	 raw	 material
approval	process.	A	bigger	issue	was	the	inconsistency	in	signing	off	on	the	COAs:	Some
technicians	 would	 initial	 and	 date	 the	 COA,	 and	 others	 would	 not.	 I	 suggested	 three
improvements:

Update	the	raw	material	receiving	procedure	to	require	the	initialing	and	dating	of
COAs
Retrain	the	technicians	on	the	updated	procedure
Conduct	an	internal	audit	of	all	critical	raw	materials:	COA	vs.	supplier
specifications

From	that	point	on	in	my	auditing	career,	I	found	that	many	companies	were	at	risk	related	to
maintaining	up-to-date	specifications.	Often,	familiarity	breeds	complacency	in	the	quality
inspection	world.	Many	 large	 chemical	 suppliers	modify	 specifications	 or	manufacturing
processes	 without	 notifying	 their	 customers,	 since	 they	 believe	 the	 change	 is	 an



improvement	 and	 will	 not	 impact	 the	 chemical’s	 performance.	 Depending	 on	 the
organization’s	operations,	 I	 suggest	 that	changes	 related	 to	controlling	 raw	materials	be	a
priority	in	risk	management.
I	also	recommend	that	organizations	carefully	review	the	pros	and	cons	of	establishing	a

risk-based	thinking	initiative	in	their	organization.	My	observations	on	risk-based	thinking
follow.

Risk-Based	Thinking
The	release	of	ISO	9001:2015	has	triggered	considerable	interest	in	the	application	of	risk-
based	thinking	in	the	quality	management	field. 	A	common	tool	or	technique	employed	in
risk-based	thinking	is	the	use	of	a	risk	register	or	log.	While	there	are	many	variants	on	a
risk	register,	the	key	elements	are	similar	to	those	of	a	process	FMEA	and	usually	include:

Description	of	the	risk
Risk	type	(business,	quality,	design)
Likelihood	of	occurrence
Severity
Countermeasures
Process	owner
Status/updates

The	likelihood	of	occurrence	and	severity	calculations	use	ranking	criteria	to	help	prioritize
the	countermeasures	and	actions	to	mitigate	the	risk.
While	risk-based	thinking	can	be	valuable	in	assisting	the	organization	in	managing	risks

and	improving	their	QMS	(and	complying	to	ISO	9001:2015	requirements),	I	have	concerns
that	risk-based	thinking	implemented	as	a	cultural	change	for	organizations	will	not	be	very
successful.	In	the	past	30	years,	there	have	been	several	quality	improvement	initiatives	that
attempted	 to	 bring	 about	 a	 change	 in	 a	 company’s	 culture	 but	 did	 not	 have	 a	 sustainable
impact	on	the	company’s	quality	or	business	results.	Noted	examples	include:

Quality	circles	in	the	1970s
Total	quality	management	(TQM)	in	the	1980s
Business	process	reengineering	(BPR)	in	the	1990s

While	 each	 of	 these	 programs	 had	 successes,	 a	 common	 reason	 for	 their	 lack	 of
sustainability	was	the	failure	of	the	programs	to	become	part	of	the	day-to-day	functioning
of	the	business.	Unfortunately,	the	programs	were	often	seen	as	management’s	latest	fad.	In
my	work	life,	I	have	had	the	opportunity	to	work	with	all	three	of	these	programs.

1



Quality	circles	were	often	unsuccessful	because	members	of	the	group	lacked	the	power
or	 skills	 to	 change	 the	 existing	 company	work	 structure	or	 procedures.	At	 a	 circle	 I	was
involved	 with	 at	 the	 Polaroid	 Corporation,	 the	 manufacturing	 machine	 operators	 would
generate	ideas	to	improve	the	process,	but	they	lacked	the	skills	to	implement	the	changes,
which	were	often	machinery	upgrades.	Management	did	not	assign	mechanics	or	engineers
to	be	part	of	the	circle.	In	a	few	months,	the	circle	members	became	frustrated	and	the	teams
were	disbanded.
TQM	 teams	 also	 often	 failed	 due	 to	 a	 lack	 of	management	 commitment.	 According	 to

Rosabeth	Moss	Kanter	of	Harvard	Business	School:
When	TQM	efforts	 fail,	 it	 is	 because	 they	 are	mounted	 as	 programs,	 unconnected	 to
business	strategy,	rigidly	and	narrowly	applied,	and	expected	to	bring	about	miraculous
transformations	 in	 the	 short	 term	 without	 management	 lifting	 as	 much	 as	 a	 finger.
(Quoted	in	Balestracci	2009)

At	Polaroid	in	the	early	1990s,	a	few	years	prior	to	its	bankruptcy,	there	were	as	many	as
50	 total	 quality	 ownership	 (TQO)	 teams	 functioning	 throughout	 the	 company.	 (Polaroid
replaced	 “management”	 with	 “ownership”	 in	 support	 of	 its	 employee	 stock	 ownership
plan.)	While	Polaroid’s	management	invested	in	employee	training	and	time	away	from	the
team	member’s	jobs,	the	output	of	the	TQO	teams	contributed	little	to	Polaroid’s	results.	As
indicated	 in	 the	 quote	 by	 Rosabeth	 Moss	 Kanter,	 the	 TQO	 initiatives	 were	 not	 closely
connected	to	the	company’s	business	strategy.	Total	quality	ownership	(or	management)	can
improve	product	quality	or	efficiency;	it	cannot	invent	new	products.
BPR	often	failed	because	of	existing	company	culture.	 In	 their	book	Reengineering	 the

Corporation:	A	Manifesto	for	Business	Revolution,	James	Champy	and	Michael	Hammer
state:
A	 company’s	 prevailing	 cultural	 characteristics	 can	 inhibit	 or	 defeat	 a	 reengineering
effort	 before	 it	 begins.	For	 instance,	 if	 a	 company	operates	 by	 consensus,	 its	 people
will	 find	 the	 top-down	 nature	 of	 reengineering	 an	 affront	 to	 their	 sensibilities.
Companies	whose	short-term	orientations	keep	them	exclusively	focused	on	quarterly
results	may	 find	 it	 difficult	 to	 extend	 their	 vision	 to	 reengineering’s	 longer	 horizons.
Organizations	 with	 a	 bias	 against	 conflict	 may	 be	 uncomfortable	 challenging	 long-
established	 rules.	 It	 is	 executive	 management’s	 responsibility	 to	 anticipate	 and
overcome	such	barriers.	(Champy	and	Hammer	1993,	207)

Polaroid	invested	heavily	in	BPR	in	an	attempt	to	improve	operating	efficiency	and	time-to-
market	for	new	products.	I	attended	seminars	conducted	by	BPR	founder	Michael	Hammer
and	was	part	of	a	company-wide	program	to	reengineer	 the	packaging	of	Polaroid	 instant
film	products.	The	BPR	programs	appeared	 to	have	support	 from	senior	management,	but
middle	management	had	little	motivation	to	change	the	processes	that	had	kept	them	nicely
rewarded	for	many	years.

Quality	 managers	 planning	 to	 establish	 risk-based	 thinking	 as	 a	 new	 culture	 in	 their
company	 as	 part	 of	 implementing	 ISO	9001:2015	may	want	 to	 review	 the	 failures	 of	 the



programs	 listed	above.	Before	embarking	on	risk-based	 thinking,	quality	managers	should
ensure	 that	 both	 top	 management	 and	 middle	 managers	 are	 on	 board	 and	 committed	 to
supporting	 and	 implementing	 this	 new	 thought	 process.	Quality	 initiatives	 that	 have	 been
successful	 in	 the	 last	 several	 years	 are	 Six	 Sigma	 and	 lean	manufacturing	 (discussed	 in
Chapter	10).	In	my	opinion,	the	reason	these	programs	have	achieved	success	is	that	while
they	do	include	some	level	of	culture	change	for	the	organization’s	employees—or	different
thought	processes—they	are	also	results	driven.	Top	management	support	is	important,	but
middle	managers	and	work	staff	can	operate	quite	independently	and	effectively	once	they
are	provided	a	charter	by	management	for	a	Six	Sigma	or	lean	initiative.
I	 recommend	 that	 quality	 managers	 seeking	 to	 initiate	 risk-based	 thinking	 in	 their

organization	consider	employing	risk	analysis	specific	to	the	organization’s	processes.	The
Handbook	points	out	several	areas	where	risk	analysis	should	be	employed:

Process	or	equipment	changes:	Chapter	6.	When	production	equipment	or
processes	are	changed,	the	implementation	plan	should	include	the	potential	risk	to
product	quality.	Testing	a	“new”	material	product	prior	to	release	to	customers	is	a
common	technique	employed,	along	with	the	application	of	FMEA.
Raw	material	specification	control:	Chapter	6.	Any	change	in	materials	used	in
production	should	be	tested	before	release	to	customers.	The	organization	should
ensure	its	suppliers	are	aware	of	the	need	to	communicate	and	maintain	control	of
any	changes	in	their	specifications	or	processes.
Document	control	and	review:	Chapter	7.	The	organization	should	ensure	that
documents	used	by	employees	are	maintained	and	controlled	to	avoid	mistakes.
Employee	instructions	should	be	reviewed	at	some	frequency	to	ensure	employees
are	not	bypassing	operating	instructions.
Design:	Chapter	8.	During	the	design	process,	a	robust	verification	and	validation
plan	should	be	employed	to	eliminate	risks	related	to	new	designs.	The	new	design
process	should	also	include	a	risk	analysis	related	to	the	impact	the	new	design
process	may	have	on	employee	safety	and	the	environment,	including	end-of-life
disposal	issues.
Regulatory	updates:	Chapter	8.	The	organization	should	maintain	a	process	to	stay
up	to	date	on	changes	to	statutory	and	regulatory	obligations	related	to	its	products
to	eliminate	risks	related	to	noncompliance.
Outsourced	processes:	Chapter	8.	Processes	performed	by	external	parties	can
create	a	risk	for	the	organization	in	meeting	its	commitment.	External	supplier
selection	should	include	controls	related	to	the	impact	the	supplier	could	have	on
producing	acceptable	products	or	services.	Inspection	of	externally	supplied
products	should	be	based	on	inspection	cost	versus	risk	related	to	supplier	errors.
Planning	of	internal	audits:	Chapter	9.	The	timing	of	internal	audits	for	various
processes	should	be	based	on	the	impact	the	process	has	on	quality	performance	as



well	as	the	history	the	particular	process	has	of	generating	nonconformances.	By
focusing	on	the	history	and	impact	of	each	process,	the	organization	can	allocate
auditing	resources	to	reduce	the	risk	of	errors.
Effectiveness	of	corrective	actions:	Chapter	10.	An	important	consideration	in	the
corrective	action	process	is	how	effectively	the	correction	reduces	the	risk	of	the
same	issue	recurring.	Time	and	resources	allocated	to	measuring	the	effectiveness
of	the	correction	should	be	commensurate	with	the	risk	of	recurrence.

Audit	Questions
Clause	6.1
How	 does	 the	 organization	 assess	 the	 risks	 and	 opportunities	 related	 to	 its	 purpose,	 its	 business	 strategy,	 and	 the
expectations	of	interested	parties	to	ensure	the	QMS	meets	its	objectives?

Examples:	Strategic	planning	process,	SWOT	analysis,	Six	Sigma,	lean	manufacturing

What	are	some	examples	of	how	the	organization	addresses	the	identified	risks	and	opportunities?
Examples:	Reports	or	records	of	risk	analysis

6.2	QUALITY	OBJECTIVES	AND	PLANNING	TO
ACHIEVE	THEM

6.2.1:	The	organization	shall	establish	quality	objectives	at	relevant	functions,	levels	and	processes	needed	for	the	quality
management	system.

The	quality	objectives	shall:

•	Be	consistent	with	the	quality	policy;
•	Be	measurable;
•	Take	into	account	applicable	requirements;
•	Be	relevant	to	conformity	of	products	and	services	to	enhancement	of	customer	satisfaction;
•	Be	monitored;	be	communicated;	be	updated	as	appropriate.

The	organization	shall	maintain	documented	information	on	the	quality	objectives.

6.2.2:	When	planning	how	to	achieve	its	quality	objectives,	the	organization	shall	determine:

•	What	will	be	done;	what	resources	will	be	required;
•	Who	will	be	responsible;
•	When	it	will	be	completed;	how	the	results	will	be	evaluated.

New	to	ISO	9001:2015	is	the	more	direct	statement	requiring	the	organization	to	establish
programs	to	implement	quality	objectives.	ISO	9001:2008	clause	5.4.1,	Quality	objectives,
states:
Top	management	 shall	 ensure	 that	 quality	 objectives,	 including	 those	 needed	 to	meet
requirements	 for	 product,	 are	 established	 at	 relevant	 functions	 and	 levels	within	 the
organization.	The	quality	objectives	shall	be	measurable	and	consistent	with	the	quality
policy.

The	planning	required	to	implement	the	quality	objectives	was	somewhat	vague.	While	past
revisions	 of	 ISO	 9001	 gave	 organizations	 some	 flexibility	 in	 implementing	 their	 quality



objectives,	third-party	auditors	will	now	expect	the	organization	to	have	a	defined	program
to	 achieve	 each	 of	 its	 quality	 objectives.	 This	 requirement	 is	 consistent	 with
ISO	 14001:2015	 and	 should	 reduce	 auditing	 inconsistencies—and	 enhance	 quality
improvements.

Audit	Questions
Clause	6.2
Are	the	quality	objectives	consistent	with	the	quality	policy?

Are	the	quality	objectives	measurable?

Are	the	quality	objectives	relevant	to	product	or	service	conformity?

How	does	the	organization	communicate	the	quality	objectives	to	employees?

In	planning	to	achieve	the	quality	objectives,	does	the	organization	establish:

•	What	will	be	done?
•	What	resources	will	be	required?
•	Who	will	be	responsible?
•	When	it	will	be	completed?
•	How	the	results	will	be	evaluated?

How	are	the	quality	objectives	monitored,	and	what	actions	are	taken	when	the	objectives	are	not	met?

6.3	PLANNING	OF	CHANGES
When	the	organization	determines	the	need	for	changes	to	the	quality	management	system,	the	changes	shall	be	carried
out	in	a	planned	manner.	The	organization	shall	consider:

•	The	purpose	of	the	changes	and	their	potential	consequences;
•	The	integrity	of	the	quality	management	system;
•	The	availability	of	resources;
•	The	allocation	or	reallocation	of	responsibilities	and	authorities.

Clause	 6.3	 is	 very	 similar	 to	 ISO	 9001:2008	 clause	 5.4.2,	 Quality	 management	 system
planning,	which	states:
Top	 management	 shall	 ensure	 that	 the	 integrity	 of	 the	 quality	 management	 system	 is
maintained	 when	 changes	 to	 the	 quality	 management	 system	 are	 planned	 and
implemented.

As	described	under	clause	6.1,	Actions	 to	address	risks	and	opportunities,	changes	 in	 the
QMS	can	represent	a	threat	to	the	organization’s	performance.	An	effective	change	control
process	will	include	a	cross-functional	sign-off	on	changes	in	the	manufacturing	or	service
processes.	The	ECN	or	similar	system	will	require	that	the	appropriate	individuals	review
and	approve	changes	to	ensure	product	quality	is	maintained	when	changes	occur.	Changes
to	 customer	 or	 supplier	 specifications,	 deviations	 from	 approved	 specifications	 or
drawings,	 changes	 in	 machine	 process	 parameters,	 and	 qualifying	 new	 suppliers	 are	 all
examples	of	where	multidepartment	sign-off	should	be	employed.



At	 Polaroid	 I	 witnessed	 (and	 survived)	 several	 situations	 where	 change	 control	 was
inadequate,	even	though	the	company	had	a	process	in	place.	Polaroid’s	instant	film	cassette
included	 a	 six-volt	 flat	 battery	 to	 power	 the	 camera’s	 flash	 system	 and	 electronics.	 The
battery	had	thin	aluminum	collector	plates	(anode	and	cathode)	that	required	a	conductive
adhesive	 to	connect	 the	cells	of	 the	battery.	The	purchasing	department,	under	pressure	 to
cut	costs,	challenged	the	aluminum	supplier	(a	Fortune	500	company)	to	reduce	the	cost	by
10%.	To	accomplish	this	goal,	the	aluminum	supplier	reduced	the	number	of	passes	through
the	rolling	mill,	which	lowered	labor	costs.	Each	pass	through	the	mill	now	consumed	too
much	energy,	so	the	aluminum	company	changed	the	type	of	lubricant	it	used.	The	aluminum
company	 did	 not	 disclose	 the	 lubricant	 change	 because	 they	 felt	 it	 would	 not	 affect	 the
finished	collector	plates.
Several	million	 dollars’	worth	 of	 batteries	 and	 film	 had	 to	 be	 scrapped	 a	 few	months

later.	The	new	lubricant	on	the	aluminum	interacted	with	the	conductive	adhesive,	causing
the	flat	battery	to	delaminate—not	immediately,	but	a	few	months	after	assembly.	Polaroid’s
change	 control	 process	 had	 been	 followed.	 The	 key	 issue	 was	 the	 aluminum	 supplier’s
failure	to	disclose	the	change	in	lubricant	(they	later	claimed	it	was	a	proprietary	formula).
One	of	the	learning	points	after	the	fiasco	was	to	strengthen	Polaroid’s	supplier	agreements
to	restrict	material	substitution	or	process	changes	without	Polaroid’s	approval.
I	include	this	example	to	show	that	failures	in	manufacturing	can	be	caused	by	culture	as

much	as	a	lack	of	discipline	and	controls.	In	the	Polaroid	aluminum	scenario,	the	massive
failure	could	have	been	avoided	if	a	few	warning	signs	had	not	been	dismissed.	In	the	first
qualification	 trial	 of	 the	 aluminum,	 the	 test	 and	 control	 performed	 exactly	 the	 same—but
only	 because	 the	 test	 engineer	 mislabeled	 the	 materials,	 and	 the	 test	 and	 control	 were
actually	from	the	same	lot	of	standard	material.	The	purchasing	manager	was	hell-bent	on
implementing	 the	 cost	 savings	 (perhaps	 his	 bonus	 was	 in	 play?),	 so	 he	 convinced	 the
technical	manager	to	bypass	the	usual	repeat	trials	of	new	material.	A	young	engineer	noted
that	 the	 first	 run	 of	 the	 new	 aluminum	 did	 not	 laminate	 as	well	 as	 the	 standard	material
(“What	 does	 she	 know?”	 was	 the	 technical	 manager’s	 response).	 I	 collected	 all	 this
information	to	convince	Polaroid’s	president	that	the	battery	plant	had	sufficiently	improved
our	change	control	process	to	avoid	a	repeat	of	the	aluminum	problem.	He	left	me	with	this
advice:	“When	making	changes	in	materials	in	the	future,	instead	of	proving	why	the	change
is	going	to	be	successful,	assume	that	it	will	not	work—and	develop	a	plan	to	prove	it	does.
With	that	approach	you	will	not	be	as	apt	to	miss	signals.”

Audit	Question
Clause	6.3
What	 process	 does	 the	 organization	 use	 to	 ensure	 that	 changes	 in	 processes,	 products,	 and	 services	 do	 not	 have	 an
adverse	effect	on	the	integrity	of	the	organization’s	QMS?
Examples	of	areas	where	organizations	may	be	at	risk	when	changes	occur:

•	Materials—suppliers
•	Product	specifications
•	Process	or	equipment	settings
•	Customer	design



•	Regulatory	requirements

ENDNOTE
1.	For	readers	interested	in	pursuing	risk-based	thinking	as	applied	to	ISO	9001:2015,	ASQ
has	a	list	of	training	opportunities	and	books	at	http://asq.org/training/Risk-Management--
Essentials-and-Implementation-strategies_RMEIS.html.

http://asq.org/training/Risk-Management-Essentials-and-Implementation-strategies_RMEIS.html


7
Clause	7:	Support

Clause	7	 groups	 several	 clauses	 of	 ISO	9001:2008	 into	 one	major	 clause:	Support.	This
change	allows	for	alignment	with	ISO	14001:2015.	New	to	ISO	9001:2015	is	clause	7.1.6,
Organizational	knowledge.	Figure	7.1	groups	the	subclauses	of	clause	7.

7.1	RESOURCES



7.1.1	General
The	organization	shall	 determine	and	provide	 the	 resources	needed	 for	 the	establishment,	 implementation,	maintenance
and	continual	 improvement	of	 the	quality	management	system,	considering	the	capabilities	of	existing	 internal	resources
and	what	needs	to	be	obtained	from	external	providers.

7.1.2	People
The	 organization	 shall	 determine	 and	 provide	 the	 persons	 necessary	 for	 the	 effective	 implementation	 of	 its	 quality
management	system	and	for	the	operation	and	control	of	its	processes.

7.1.3	Infrastructure
The	organization	shall	determine,	provide	and	maintain	the	infrastructure	necessary	for	the	operation	of	its	processes	and
to	achieve	conformity	of	products	and	services.

7.1.4	Environment	for	the	operation	of	processes
The	organization	shall	determine,	provide	and	maintain	the	environment	necessary	for	the	operation	of	its	processes	and	to
achieve	conformity	of	products	and	services.

7.1.5	Monitoring	and	measuring	resources

7.1.5.1	General
The	organization	shall	determine	and	provide	the	resources	needed	to	ensure	valid	and	reliable	results	when	monitoring	or
measuring	is	used	to	verify	the	conformity	of	products	and	services	to	requirements.

7.1.5.2	Measurement	traceability
When	measurement	traceability	is	a	requirement,	or	is	considered	by	the	organization	to	be	an	essential	part	of	providing
confidence	in	the	validity	of	measurement	results,	measuring	equipment	shall	be:

•	Calibrated	or	verified,	or	both,	at	specified	intervals,	or	prior	to	use,	against	measurement	standards;
•	 Traceable	 to	 international	 or	 national	 measurement	 standards;	 when	 no	 such	 standards	 exist,	 the	 basis	 used	 for
calibration	or	verification	shall	be	retained	as	documented	information;

•	Identified	in	order	to	determine	its	status;
•	 Safeguarded	 from	 adjustments,	 damage	 or	 deterioration	 that	 would	 invalidate	 the	 calibration	 status	 and	 subsequent
measurement	results.

The	 organization	 shall	 determine	 if	 the	 validity	 of	 previous	 measurement	 results	 has	 been	 adversely	 affected	 when
measuring	equipment	is	found	to	be	unfit	for	its	intended	purpose,	and	shall	take	appropriate	action	as	necessary.

7.1.6	Organizational	knowledge
The	organization	shall	determine	 the	knowledge	necessary	 for	 the	operation	of	 its	processes	and	 to	achieve
conformity	 of	 products	 and	 services.	 When	 addressing	 changing	 needs	 and	 trends,	 the	 organization	 shall
consider	 its	current	knowledge	and	determine	how	to	acquire	or	access	any	necessary	additional	knowledge
and	required	updates.

Clause	 7.1	 defining	 the	 requirements	 for	 resources	 is	 essentially	 the	 same	 as	 existing
clauses	in	ISO	9001:2008,	except	for	the	new	subclause,	7.1.6.
While	ISO	9001:2008	clause	6.2.1,	Human	resources—General	(“Personnel	performing

work	 affecting	 conformity	 to	 product	 requirements	 shall	 be	 competent	 on	 the	 basis	 of
appropriate	education,	 training,	 skills	and	experience”),	 implied	 that	organizations	should
maintain	organizational	knowledge,	ISO	9001:2015	requires	that	organizations	consider	and
review	 their	 processes	 to	 ensure	 that	 operational/process	 or	 product	 knowledge	 is
maintained	when	 employees	 leave	 the	 organization,	 and	 to	 review	processes	 used	 by	 the
organization	to	remain	knowledgeable	about	new	technology	relevant	to	its	business	model.
The	 key	 phrase	 in	 the	 new	 organizational	 knowledge	 clause	 is	 “consider	 its	 current

knowledge.”	 A	 third-party	 auditor	 would	 expect	 the	 organization,	 depending	 on	 its
operations,	to	have	some	formalized	program	for	succession	planning,	technology	updates,



and	supplier	contingencies.	Many	ISO	9001–certified	organizations	have	processes	in	place
for	maintaining	organizational	knowledge	by	way	of	their	business	strategy	and	contingency
plan.	The	organization’s	 internal	 auditors	 and	 third-party	 auditors	 need	 to	 be	 sensitive	 to
possible	confidentiality	issues	with	this	information.	Additionally,	since	the	requirement	is
for	 the	 organization	 to	 consider	 its	 current	 knowledge	 and	 determine	 how	 to	 acquire	 or
access	any	necessary	additional	knowledge,	auditors	should	not	require	the	organization	to
implement	 actions	 to	 acquire	 additional	 knowledge;	 the	 implementation	 of	 a	 business
strategy	is	confidential	and	outside	the	scope	of	ISO	9001	and	the	skill	set	of	the	majority	of
ISO	auditors.
Clause	7.1.3,	 Infrastructure,	 requires	 the	organization	 to	maintain	 facilities	 and	 support

processes	such	as	 transport/trucking,	 information	systems,	accounting,	production	machine
maintenance,	and	plant	equipment	 such	as	air,	vacuum,	water,	 and	steam	sources.	 In	most
organizations,	maintenance	of	machinery	and	facilities	equipment	has	the	biggest	impact	on
the	 organization’s	 quality	 performance.	 The	 older	 versions	 of	 ISO	 9001	 included	 the
concept	of	maintaining	production	machinery	in	order	to	maintain	process	capability—still
a	good	idea.	Maintenance	of	computer-based	support	equipment	can	also	be	 important,	 in
the	area	of	data	backup.	Some	organizations	find	it	helpful	to	measure	the	effectiveness	of
the	 preventive	 maintenance	 process	 by	 monitoring	 the	 percentage	 of	 time	 machines	 are
available	for	production.
Clause	 7.1.4,	 Environment	 for	 the	 operation	 of	 processes—formerly	 clause	 6.4,	Work

environment—has	been	a	source	of	confusion	for	both	auditors	and	auditees.	The	writers	of
ISO	9001:2015	did	not	help	resolve	the	situation.	A	note	in	clause	7.1.4	reads:
A	suitable	environment	can	be	a	combination	of	human	and	physical	factors,	such	as:
a)	Social	(e.g.	non-discriminatory,	calm,	non-confrontational);
b)	Psychological	(e.g.	stress-reducing,	burnout	prevention,	emotionally	protective);
c)	Physical	(e.g.	temperature,	heat,	humidity,	light,	airflow,	hygiene,	noise).
These	 factors	 can	 differ	 substantially	 depending	 on	 the	 products	 and	 services

provided.
Clause	7.1.4	requires	the	organization	to	determine,	provide,	and	maintain	the	environment
necessary	for	 the	operation	of	 its	processes	and	for	achieving	conformity	of	products	and
services.	 So,	 should	 the	 organization	 (and	 the	 auditor)	 be	 concerned	 that	 a	 nervous	 or
sweaty	employee	will	make	a	poor	product?	 I	believe	 that	 the	 intent	of	clause	7.1.4	 is	 to
cover	 work	 environment	 issues	 (e.g.,	 work	 area	 temperature,	 humidity,	 electrostatic
conditions,	dirt)	that	can	cause	nonconforming	product.	Many	products	need	to	be	produced
(and	measured)	in	a	controlled	temperature/humidity	environment.	Electronic	circuit	boards
often	 must	 be	 produced	 in	 an	 atmosphere	 free	 of	 electrostatic	 charge	 from	 employees;
similarly,	 many	 products	 need	 to	 be	 produced	 in	 an	 atmosphere	 free	 of	 dirt	 or	 other
contamination.	 While	 organizations	 should	 maintain	 a	 safe	 and	 relatively	 clean	 and
comfortable	 workplace,	 auditing	 to	 those	 requirements	 should	 not	 be	 in	 the	 scope	 of
ISO	9001.



An	auditor	colleague	of	mine	once	remarked	when	observing	some	safety	violations	in	a
plant,	“The	organization	won’t	meet	its	shipping	commitments	if	OSHA	puts	a	lock	on	the
door!”	This	approach	is	not	helpful.	Quality	auditors	should	focus	on	quality.
Clause	7.1.5.2,	Measurement	traceability,	covers	what	was	clause	7.6	in	ISO	9001:2008,

Control	of	monitoring	and	measuring	equipment.	There	is	no	change	in	requirements.	Most
organizations	 refer	 to	 this	process	as	calibration	and	have	controls	 in	place.	 I	don’t	have
official	 statistics	on	 this,	 but	my	 instincts	 tell	me	 that	when	 it	 comes	 to	nonconformances
issued	 by	 auditors,	 gaps	 in	 calibration	 probably	 rank	 at	 the	 top	 of	 the	 list.	 A	 well-
maintained	calibration	process	is	part	of	the	discipline	ISO	9001	brings	to	companies	of	all
sizes	and	levels	of	complexity.

Audit	Questions
Clause	7.1.3
What	are	the	supporting	services	in	the	scope	of	the	QMS?	How	are	they	managed	to	support	the	QMS?
Examples:	 Transport/trucking,	 information	 systems,	 accounting,	 machine	 maintenance,	 plant	 equipment	 (air,	 vacuum,
water,	steam),	powered	lift	truck	maintenance

How	is	the	effectiveness	of	the	maintenance	process	measured	or	monitored?
Examples:	Machine	efficiency,	machine	downtime/uptime

Clause	7.1.4
What	are	the	work 	environment	conditions	or	parameters	that	could	have	an	impact	on	product	quality?
Examples:	Temperature,	humidity,	electrostatic	discharge,	dirt/contamination

Clause	7.1.5.2
How	does	the	organization	ensure	that	its	devices:

•	Identify	their	calibration	status?
•	Are	calibrated	or	verified	at	specified	intervals?
•	Are	measured	against	traceable	standards?
•	Are	adjusted	or	readjusted	as	necessary?
•	Are	safeguarded	from	adjustments?
•	Are	protected	from	damage	and	deterioration?

When	 the	 equipment	 or	 device	 is	 found	 not	 to	 conform	 to	 calibration	 requirements,	 what	 action	 does	 the	 organization
take?

Clause	7.1.6
What	 process	 does	 the	 organization	 use	 to	 ensure	 operational/process	 or	 product	 knowledge	 is	 maintained	 when
employees	leave	the	organization?

What	process	is	used	by	the	organization	to	remain	knowledgeable	about	new	technology?

7.2	COMPETENCE
The	 organization	 shall	 determine	 the	 necessary	 competence	 of	 persons	 doing	 work	 under	 its	 control	 that	 affects	 the
performance	and	effectiveness	of	the	quality	management	system.

The	organization	shall:

•	Ensure	that	these	persons	are	competent	on	the	basis	of	appropriate	education,	training	or	experience;
•	Where	 applicable,	 take	 actions	 to	 acquire	 the	 necessary	 competence,	 and	 evaluate	 the	 effectiveness	 of	 the	 actions
taken;



•	Retain	appropriate	documented	information	as	evidence	of	competence.

7.3	AWARENESS
The	organization	shall	ensure	that	persons	doing	work	under	the	organization’s	control	are	aware	of:

•	The	quality	policy;
•	Relevant	quality	objectives;
•	 Their	 contribution	 to	 the	 effectiveness	 of	 the	 quality	 management	 system,	 including	 the	 benefits	 of	 improved
performance;

•	The	implications	of	not	conforming	to	the	quality	management	system	requirements.

7.4	COMMUNICATION
The	organization	 shall	 determine	 the	 internal	 and	external	 communications	 relevant	 to	 the	quality	management	 system,
including	who	will	communicate,	on	what	it	will	communicate,	when	to	communicate	and	with	whom	to	communicate.

ISO	 9001:2015	 has	 no	 new	 requirements	 for	 competence,	 awareness,	 or	 communication.
Table	7.1	distinguishes	the	intent	and	conformance	evidence	among	the	three	clauses.

There	 is	 no	 change	 in	 ISO	 9001:2015	 related	 to	 competence.	 The	 organization	 must
identify	the	competence,	skills,	and	training	needed	to	support	the	QMS.	Competence	in	the
context	 of	 an	 industrial	 plant	 and	 as	 defined	 by	 ISO	 9001:2015	 is	 the	 “ability	 to	 apply
knowledge	and	skills	to	achieve	intended	results.”	I	prefer	the	Encarta	dictionary	definition:
“The	ability	to	do	something	well,	measured	against	a	standard,	especially	ability	acquired
through	experience	or	training.”	For	each	task,	the	organization	needs	to	establish	a	process
to	 qualify	 the	 assigned	 employees,	 either	 by	 witnessing	 the	 employees	 work	 or	 through
testing.	Where	job	descriptions	are	used,	the	organization	should	provide	a	record	of	how
and	 why	 the	 employee	 matches	 the	 job’s	 requirements.	 The	 competence	 and	 training	 of
temporary	 workers	 who	 perform	 the	 same	 tasks	 as	 employees	 in	 the	 plant	 should	 be
included	in	the	organization’s	training	records.

Audit	Questions
Clause	7.2



How	 does	 the	 organization	 determine	 the	 competence	 of	 personnel	 who	 perform	 work 	 affecting	 conformity	 to	 product
requirements?

On	what	basis	are	new	employees	hired?

How	are	employees	moved	to	new	assignments	or	cross-trained?

How	are	new	employees	oriented	and	made	aware	of	the	organization’s	QMS?

How	 does	 the	 organization	 make	 employees	 aware	 of	 the	 relevance	 and	 importance	 of	 their	 activities	 and	 how	 they
contribute	to	the	achievement	of	the	quality	objectives?

How	does	the	organization	determine	training	needs?

When	procedures	or	work 	instructions	change,	how	are	impacted	employees	updated?	How	are	these	actions	recorded?

Clause	7.3
How	does	the	organization	make	employees	aware	of	the	intent	and	results	of	the	QMS?

Clause	7.4
How	does	the	organization	communicate	with	the	various	levels	and	functions	of	the	organization?

How	are	changes	affecting	the	QMS	communicated	to	impacted	employees?

How	does	the	organization	receive,	document,	and	respond	to	relevant	communication	from	external	interested	parties?

Is	the	quality	policy	available	to	the	public?	How?

7.5	DOCUMENTED	INFORMATION

7.5.1	General
The	 organization’s	 quality	 management	 system	 shall	 include	 documented	 information	 required	 by	 this	 International
Standard	 and	 documented	 information	 determined	 by	 the	 organization	 as	 being	 necessary	 for	 the	 effectiveness	 of	 the
quality	management	system.

7.5.2	Creating	and	Updating
When	creating	and	updating	documented	information,	the	organization	shall	ensure	appropriate:

•	Identification	and	description	(e.g.	a	title,	date,	author	or	reference	number);
•	Format	(e.g.	language,	software	version,	graphics)	and	media	(e.g.	paper,	electronic);
•	Review	and	approval	for	suitability	and	adequacy.

7.5.3	Control	of	documented	information
7.5.3.1:	Documented	information	required	by	the	quality	management	system	and	by	this	International	Standard	shall	be
controlled	to	ensure:

•	It	is	available	and	suitable	for	use,	where	and	when	it	is	needed;
•	It	is	adequately	protected	(e.g.	from	loss	of	confidentiality,	improper	use	or	loss	of	integrity).

7.5.3.2:	For	the	control	of	documented	information,	the	organization	shall	address	the	following	activities,	as	applicable:

•	Distribution,	access,	retrieval	and	use;
•	Storage	and	preservation,	including	preservation	of	legibility;
•	Control	of	changes	(e.g.	version	control);	retention	and	disposition.

Documented	information	of	external	origin	determined	by	the	organization	to	be	necessary	for	 the	planning	and	operation
of	the	quality	management	system	shall	be	identified	as	appropriate	and	be	controlled.

A	 nomenclature	 change	 with	 ISO	 9001:2015	 is	 designating	 documented	 information	 as
including	both	documents	and	records,	which	were	defined	independently	in	prior	ISO	9001
revisions.	 This	 is	 consistent	with	 ISO	 14001:2015	 and	 is	 intended	 to	 allow	 a	 variety	 of



media	 to	 document	 the	 organization’s	 plans.	 ISO	 9000:2015	 defines	 documented
information	as:
Information	 required	 to	 be	 controlled	 and	 maintained	 by	 an	 organization	 and	 the
medium	on	which	 it	 is	 contained.	Documented	 information	 can	 be	 in	 any	 format	 and
media,	and	from	any	source.

ISO	 9001:2015	 clause	 7.5.2,	 Creating	 and	 updating,	 is	 more	 prescriptive	 than	 prior
revisions	of	 ISO	9001	as	 it	defines	how	 the	organization	 should	 format	 their	documented
information.	Procedures,	work	instructions,	and	forms	need	to	include	a	title,	date,	author,
or	reference	number;	the	format	(e.g.,	software	version,	graphics);	and	whether	the	media	is
paper	or	electronic.	The	documented	information	needs	to	be	reviewed	and	approved.	With
past	 revisions,	 the	 responsibilities	 for	 preparation	 of	 documents	 and	 approval	 were
inconsistently	 interpreted	 by	 various	 organizations.	 The	 procedure	 describing	 the
preparation	of	documented	information	should	clearly	define	who	will	prepare	documents
(e.g.,	 the	 process	 owner)	 and	 who	 will	 approve	 them	 (e.g.,	 the	 quality	 manager,	 plant
manager,	or	other	authority).	A	best	practice	would	be	to	have	a	minimum	of	two	employees
sign	off	on	each	document.	 If	a	 third-party	consultant	assists	 the	organization	 in	preparing
ISO	9001	documentation,	a	member	of	 the	organization’s	management	needs	 to	be	part	of
the	approval	process.
The	ISO	9001:2015	requirements	 for	 review	and	approval	 for	suitability	and	adequacy

are	 somewhat	 vague,	 as	 has	 been	 the	 case	 with	 prior	 ISO	 9001	 revisions.	 I	 suggest	 the
organization	establish	a	review	process	for	documentation	commensurate	with	the	risks	of
deviation	from	employee	instructions.
The	intent	of	the	review	process	should	be	to	ensure	that	the	quality	documentation	(e.g.,

work	 instructions,	 standard	 operating	 procedures)	matches	 current	 practices.	 Operating
personnel	may	improvise	when	performing	a	task	to	improve	their	efficiency	or	save	steps,
but	 this	should	not	be	done	without	management	approval.	The	internal	audit	process	may
be	 a	 suitable	method	 of	monitoring	 documentation	 vs.	 practice,	 provided	 the	 audit	 notes
include	 evidence	 that	work	 instructions	were	 validated.	 In	 other	 cases,	work	 instructions
should	be	 reviewed	by	 the	appropriate	authority	at	a	defined	 frequency.	 I	 suggest	 that	 the
organization	establish	a	priority	 list,	 ranking	 the	risk	 level	of	work	 instructions	related	 to
the	potential	for	quality	upsets	(or	prior	history	of	error-prone	activities).	Examples	might
include	 the	 instructions	 for	 final	 release	 of	 sophisticated	 electronic	 devices	 or	 process
conditions	for	chemical	manufacturing.	These	 instructions	should	be	formally	reviewed	at
least	annually.
Clause	7.5.3,	Control	of	documented	information,	differs	from	earlier	ISO	9001	revisions

in	 that	 documented	 information	 now	 covers	 what	 was	 previously	 referred	 to	 as	 quality
records	 as	 well	 as	 procedures,	 instructions,	 and	 forms;	 it	 is	 also	 somewhat	 more
prescriptive	 than	 prior	 revisions	 of	 ISO	 9001,	 requiring	 the	 organization	 to	 establish	 a
process	 to	control	 the	distribution,	 access,	 retrieval,	use,	 storage,	preservation	 (including
preservation	of	legibility),	changes	(e.g.,	version	control),	retention,	and	disposition	of	all
documented	 information.	 The	 majority	 of	 the	 requirements	 apply	 to	 quality	 records;



however,	 the	 organization	 should	 also	 define	 its	 process	 for	 controlling	 the	 distribution,
access,	and	version	control	of	procedures,	instructions,	and	forms.
Documents	of	external	origin	that	the	organization	deems	necessary	for	the	planning	and

operation	of	 the	QMS	need	 to	be	 identified,	 as	 appropriate,	 and	 controlled.	Examples	 of
external	documents	include	legal	permits,	licenses,	laboratory	analysis,	supplier	equipment
manuals,	 and	 customer	 or	 industry	 requirements	 or	 specifications.	 A	 best	 practice	 for
external	 document	 control	would	 be	 to	 have	 a	master	 list	 of	 all	 relevant	 external	 quality
documents	 that	 specifies	 their	 location,	 how	 they	 are	 accessed,	 and	 how	 they	 are	 kept
current,	with	the	revision-level	control	process	defined.
Quality	records	are	a	unique	form	of	documented	information.	There	is	no	requirement	in

ISO	 9001:2015	 indicating	 that	 organizations	 cannot	 use	 the	 term	 “quality	 record.”
ISO	9000:2015	defines	documents	and	records	as	follows:	“Document:	information	created
in	order	for	the	organization	to	operate”;	“Record:	evidence	of	results	achieved.”
Quality	records	are	an	important	part	of	 the	QMS.	In	addition	to	providing	evidence	of

conformance	 to	 a	 specification	 or	 requirement,	 a	 quality	 record	 can	 be	 an	 organization’s
best	defense	against	a	customer	product	 return	or	even	a	 lawsuit.	An	extreme	case	where
quality	records	were	not	properly	maintained	was	the	General	Motors	(GM)	ignition	switch
failure	starting	in	2004,	described	here	in	a	CNNMoney	article:
The	essential	problem:	The	cars’	ignition	switch,	where	the	key	is	inserted	and	turned
to	 start	 the	 car,	 could	 easily	be	bumped	or	moved	out	of	 the	 “Run”	position	 into	 the
“Off”	 or	 “Accessory”	 position.	When	 that	 happens,	 power	 braking	 and	 steering,	 as
well	as	airbags,	can	stop	working.	.	.	.
What	most	people	at	GM	didn’t	know	was	that	Delphi,	the	company	that	supplied	the

switch,	had	redesigned	the	part	in	2006	to	make	it	harder	to	turn.
The	 problem	 had	 been	 fixed.	 A	 GM	 engineer	 even	 signed	 off	 on	 the	 changes.

Unfortunately,	 GM	 didn’t	 change	 the	 part	 number	 of	 the	 switch.	 As	 a	 result,
manufacturing	records	didn’t	indicate	that	the	issue	had	been	resolved.	(Valdes-Dapena
2014)

The	tragic	ignition	switch	failure	at	GM	is	a	prime	example	of	a	lack	of	both	change	control
and	 quality	 record	 keeping.	 I	 have	 audited	 at	 companies	where	 part	 number	 changes	 and
part	number	drawing	revision	changes	were	not	properly	managed.	When	making	changes,
an	organization	needs	to	understand	the	difference	between	an	F3	(form-fit-function)	change
and	a	drawing	revision.	A	part	drawing	can	be	revised	for	clarity	or	ease	in	manufacturing,
since	 the	change	will	not	 impact	 the	 form,	 fit,	or	 functionality	of	 the	part.	Vista	 Industrial
Products	defines	fit,	form,	and	function	as	follows:
Fit:	refers	to	the	ability	for	the	part	to	interconnect,	mate	with,	join,	or	link	to	another	part
or	an	assembly.	If	a	part	requires	“fit”	it	usually	refers	to	having	tight	tolerances	in	order
to	match	up	to	other	parts	or	assembly.
Form:	refers	to	dimensions,	weight,	size,	and	visual	parameters	of	a	part.	This	mainly
represents	the	overall	visual	characteristics	of	the	part.



Function:	refers	to	the	purpose	of	the	part	by	how	the	part	should	perform	and	operate.
(Vista	Industrial	Products	2012)

Because	 the	 ignition	switch	redesign	provided	 improved	 functionality,	making	 the	switch
harder	 to	 turn,	 the	 redesign	 should	 have	 resulted	 in	 a	 new	 part	 number.	 In	 my	 auditing
experience	 at	 large	 companies	 with	 several	 levels	 of	 management,	 there	 is	 often
bureaucracy	involved	in	obtaining	sign-off	for	new	part	numbers.	The	automotive	sector	in
particular	has	a	requirement	for	new	part	approval:
Production	 Part	 Approval	 Process	 (PPAP)	 defines	 requirements	 for	 production	 part
approval,	 including	 production	 and	 bulk	 materials.	 The	 purpose	 of	 PPAP	 is	 to
determine	if	all	customer	engineering	design	record	and	specification	requirements	are
properly	understood	by	 the	supplier	and	 that	 the	process	has	 the	potential	 to	produce
product	consistently	meeting	these	requirements	during	an	actual	production	run	at	the
quoted	production	rate.	(AIAG	2006)

PPAP	 is	 a	 very	 powerful	 tool,	 particularly	 as	 it	 relates	 to	 change	 control	 and	 risks	 in
product	 changes;	 however,	 the	 process	 takes	 time—and	 organizations	 take	 shortcuts.	 A
drawing	 revision	 change	 requires	 fewer	 approval	 signatures	 and	 can	 be	 implemented
quickly.	Organizations	using	PPAP	would	be	better	 off	 streamlining	 the	 approval	 process
rather	than	bypassing	it!
ISO	 9001:2015	 (like	 prior	 ISO	 9001	 revisions)	 does	 not	 require	 the	 creation	 and

maintenance	of	 a	quality	 records	 list;	 however,	 it	 is	 a	helpful	 tool	 for	organizing	various
records.	 If	 a	 records	 list	 is	 not	 used,	 then	 each	 applicable	 quality	 record	 should	 be
referenced	in	the	related	procedure	or	work	instruction.	An	experienced	auditor	can	use	the
organization’s	listing	of	records	to	drive	an	effective	audit.	Each	record	will	create	a	trail,
both	forward	and	back,	into	how	the	organization	is	managing	its	quality	commitments.	How
was	 the	 frequency	of	 inspections	or	 testing	established:	procedure?	Why	 is	 the	employee
interviewed	competent	to	do	inspections:	training	record?	Were	the	discrepancies	that	were
noted	in	the	internal	audits	resolved?	What	was	learned	from	a	customer	complaint:	follow-
up	actions?
The	following	are	examples	of	quality	records	found	in	most	organizations:

Contract	reviews
Customer	feedback
Customer	property
Returned	material
Design	reviews
Engineering	changes
Approved	supplier	list
Supplier	evaluations



Purchase	orders
Inspection	reports
Maintenance
Calibration
Work	environment
Employee	training
Corrective	actions
Improvement	reports
Audit	reports
Management	review

An	example	of	how	a	quality	records	list	might	be	formatted	is	shown	in	Table	7.2.
Control	 of	 documented	 information	 requires	 the	organization	 to	 control	 procedures	 and

instructions	that	inform	employees	on	how	to	complete	their	assigned	tasks.	In	simple	terms,
any	document	or	note	that	tells	an	employee	how	to	do	their	job	should	be	controlled.	This
doesn’t	mean	a	tip	sheet	or	sketch	posted	on	a	machine	to	provide	guidance	on	operating	the
machine	must	have	a	controlled	document	number	assigned	in	the	organization’s	QMS.	The
supervisor	can	“control”	the	tip	sheet	or	sketch	by	initialing	and	dating	it.	It	is	good	practice
to	place	a	limit	on	how	long	the	tip	sheet	can	stay	in	use—say,	three	months—before	it	is
reapproved.	A	 similar	 time	 limit	 should	be	 placed	on	deviated	 changes	 to	 the	 controlled
documents	in	the	QMS	(red-line	notations).

I	 recently	 visited	 a	 former	 client,	 a	 precision	 welder	 of	 high-tech	 cylinders	 for	 the
semiconductor	 industry.	This	 company	 had	 posted	work	 instructions	 at	 each	work	 station
providing	 detailed	 manufacturing	 and	 test	 information	 that	 was	 controlled	 in	 their
documentation	 system	 and	 frequently	 accessed	 by	 the	 workers.	 I	 was	 surprised	 (and
disappointed)	to	see	each	instruction	now	contained	a	“reference	only”	notation	in	large	red
letters.	The	company	owner	informed	me	they	had	engaged	a	consultant	to	establish	a	lean
manufacturing	program.	The	consultant	suggested	that	the	company	add	the	“reference	only”
notation	so	that	when	changes	occurred,	they	would	not	have	to	worry	about	an	ISO	auditor
challenging	 their	 document	 control.	 This	 misapplication	 of	 ISO	 document	 control	 is
preached	 by	 many	 consultants	 and	 third-party	 auditors.	 It	 is	 the	 antithesis	 of	 quality
management.	Any	 instruction	used	by	employees	 to	complete	a	 task	cannot	be	“reference
only”;	it	should	reflect	the	most	accurate	and	current	information	possible	to	avoid	errors!



The	“reference	only”	tactic	has	been	around	since	the	onset	of	ISO	9000.	Organizations
wanting	to	establish	a	solid	QMS	should	avoid	trying	to	beat	the	system	and	instead	employ
common	sense	when	controlling	documented	information.	Many	organizations	I’ve	audited
have	 been	 instructed	 by	 “experts”	 to	 add	 “This	 document	 is	 valid	 for	 three	 days	 after
printing”	 (indicating	 that	 after	 three	 days	 the	 document	 is	 no	 longer	 valid,	 so	 employees
should	not	use	it)	or	a	similar	caveat	to	the	footer	of	their	documents.	I	advised	these	clients
that	this	could	only	cause	more	difficulty	and	would	not	help	them	avoid	a	nonconformance.
During	 the	 audits,	 I	 would	 sample	 several	 instructions	 that	 were	 in	 use,	 record	 their
revision	date,	and	verify	the	date	against	the	master	control	list.	If	an	instruction	was	out	of
date,	 then	 a	 gap	 in	 the	 organization’s	 document	 system	was	 evident.	 A	 “three	 days	 after
printing”	note	only	elevated	the	nonconformances.	If	an	organization	wants	to	use	a	caveat,
a	helpful	message	 I’ve	 seen	 is:	 “It	 is	 the	 responsibility	of	 the	user	 to	 ensure	 the	 revision
level	is	correct.”	The	auditor	still	verifies	the	currency	of	the	instruction;	however,	now	the
onus	 is	 on	 the	 employee	 using	 the	 instruction	 to	 take	 ownership	 of	 the	 accuracy	 of
instructions	for	his	or	her	work.
I	 witnessed	 a	 rather	 comical	 overuse	 of	 “reference	 only”	 stamps	 while	 auditing	 a

company	that	supplied	machined	components	to	the	automotive	sector.	In	touring	the	plant,	I
observed	a	large	poster:	“The	Decimal–Fraction	Conversion	Chart.”	It	had	the	“reference
only”	notation.

Audit	Questions
Clause	7.5
Where	are	the	following	documented?

•	The	quality	policy,	objectives,	and	programs
•	Description	of	the	scope,	boundaries,	and	context	of	the	QMS

How	does	the	organization	describe	the	main	elements	of	the	QMS	and	their	relationship	with	ISO	9001:2015?

What	documented	information	of	the	QMS	is	necessary	for	the	organization	to	maintain	the	effectiveness	of	the	QMS?

How	does	the	organization	provide	linkage	or	reference	to	lower-level	documentation?

How	are	external	documents	maintained?
Examples:	 Customer	 specifications,	 product	 or	 material	 drawings,	 regulatory	 documents,	 quality	 standards,	 supplier
manuals

How	does	the	organization	define	the	process	for	approving	documents	for	adequacy	prior	to	issue?

How	does	the	organization	define	the	process	for	preparing	documents	to	include:
•	The	identification	and	description	(e.g.,	a	title,	date,	author,	or	reference	number)?
•	The	format	(e.g.,	language,	software	version,	graphics)	and	media	(e.g.,	paper,	electronic)?

How	does	the	organization	control	the	processes	for:
•	Ensuring	that	relevant	versions	of	applicable	documents	are	available	at	points	of	use?
•	 Preventing	 the	 unintended	 use	 of	 obsolete	 documents	 and	 ensuring	 that	 the	 documents	 remain	 legible	 and	 readily
identifiable?

How	does	the	organization	control	the	process	for	reviewing	and	updating	procedures	and	work 	instructions	to	ensure	they
are	being	used	by	employees	as	documented?

How	 does	 the	 organization	 control	 the	 process	 for	 changing	 documents	 and	 providing	 revision	 control	 and	 record	 of
change?



How	does	the	organization	protect	documented	information	retained	as	evidence	of	conformity	from	unintended	alteration?

How	does	the	organization	identify,	store,	and	protect	records	required	to	demonstrate	conformity	to	its	QMS?
•	Is	the	retention	time	for	records	defined?
•	What	is	the	process	used	to	dispose	of	records?

Where	are	the	quality	records	identified?
Examples:	Records	list,	procedure,	work	instruction

How	are	the	quality	records	accessed?



8
Clause	8:	Operation

Clause	8	includes	subclauses	from	ISO	9001:2008	clause	7,	Product	realization,	along	with
clause	 8.2.4,	 Monitoring	 and	 measurement	 of	 product,	 and	 clause	 8.3,	 Control	 of
nonconforming	 product.	 Additionally,	 4.1,	 General	 requirements	 (outsourcing),	 is	 now



included	in	clause	8	of	ISO	9001:2015.	ISO	9001:2015	does	not	add	any	new	requirements
for	operational	control.	“Control	of	externally	provided	processes,	products	and	services”
is	 new	 terminology	 introduced	 to	 define	 the	 requirements	 for	 purchasing	 and	 outsourced
processes.	 This	 change	 attempts	 to	 ensure	 that	 organizations	 involved	 in	 services	 have
equal	 footing	 with	 organizations	 that	 make	 products.	 The	 use	 of	 the	 term	 “externally
provided	processes”	helps	distinguish	purchased	materials	from	outsourced	activities.	The
process	chart	 in	Figure	8.1	provides	a	 road	map	 for	 the	 subclauses	of	 clause	8.	Note:	 In
Chapter	8,	service	will	be	regarded	as	the	product	of	the	organization.

8.1	OPERATIONAL	PLANNING	AND	CONTROL
The	organization	shall	implement	and	control	the	processes	needed	to	meet	the	requirements	for	the	provision	of	products
and	services.	The	organization’s	planning	shall	include:

•	Determination	of	the	requirements	for	the	products	and	services;
•	Establishing	criteria	for	the	processes	and	for	the	acceptance	of	products	and	services;
•	Actions	to	address	risks	and	opportunities.

The	organization	shall:

•	Determine	the	resources	needed	to	achieve	conformity	to	the	product	and	service	requirements;
•	Implement	control	of	the	processes	in	accordance	with	the	criteria;
•	Determine	and	keep	documented	 information	 (records)	 to	 the	extent	necessary	 to	have	confidence	 that	 the	processes
have	been	carried	out	as	planned	and	to	demonstrate	the	products	and	services	conform	to	their	requirements.

The	output	of	this	planning	shall	be	suitable	for	the	organization’s	operations.
The	organization	shall	control	planned	changes	and	review	the	consequences	of	unintended	changes,	taking	action	to

mitigate	any	adverse	effects,	as	necessary.
The	organization	shall	ensure	that	outsourced	processes	are	controlled.



Clause	8.1	is	 the	“executive	summary”	for	operational	planning	and	control.	A	third-party
auditor	 will	 use	 this	 clause	 to	 get	 “calibrated”	 with	 the	 organization’s	 operations:	 the
quality	 specifications	 and	 requirements	 for	 the	 product	 or	 service;	 the	 measurement,
inspection,	and	test	activities;	and	the	criteria	for	product	acceptance.	Subsequent	clauses
define	 the	 precise	 requirements	 related	 to	 the	 organization’s	 manufacturing	 or	 service
processes.

8.2	REQUIREMENTS	FOR	PRODUCTS	AND	SERVICES

8.2.1	Customer	communication
Communications	with	customers	shall	include:

•	Providing	information	relating	to	products	and	services;
•	Handling	inquiries,	contracts	or	orders,	including	changes;
•	Obtaining	customer	feedback	relating	to	products	and	services,	including	customer	complaints;
•	Handling	or	controlling	customer	property;
•	Establishing	specific	requirements	for	contingency	actions,	when	relevant.

8.2.2	Determining	the	requirements	related	to	products	and	services
When	determining	the	requirements	for	the	products	and	services	to	be	offered	to	customers,	the	organization	shall	ensure
that	 the	 requirements	 for	 the	 products	 and	 services	 are	 defined,	 including	 any	 applicable	 statutory	 and	 regulatory
requirements	and	those	considered	necessary	by	the	organization.

The	organization	shall	ensure	that	it	can	meet	the	claims	for	the	products	and	services	it	offers.

Clause	 8.2.1	 requires	 that	 the	 organization	 establish	 a	 process	 to	 communicate	 with	 its
customers	in	relation	to:

Product	information
Sales	inquiries
Contracts	or	order	handling
Changes	to	orders
Customer	complaints
Customer	feedback



Under	 clause	 8.2.2,	 the	 organization	 needs	 to	 determine	 how	 customer	 requirements	 are
established.	What	format	is	used	by	the	organization	to	record	customer	requirements?	How
does	the	organization	ensure	that	changes	to	product	requirements	are	defined	and	resolved?
How	does	 the	 organization	 establish	 specific	 requirements	 for	 contingency	 actions,	when
relevant	 to	 the	customer’s	requirements?	Most	 importantly,	does	 the	organization	have	 the
capability	 to	 meet	 customer	 requirements?	 In	 past	 ISO	 9001	 revisions,	 the	 capability	 to
fulfill	a	customer	requirement	was	referred	to	as	contract	review,	which	is	now	defined	in
clause	8.2.3.

8.2.3	Review	of	requirements	related	to	products	and	services
8.2.3.1:	 The	 organization	 shall	 ensure	 that	 it	 has	 the	 ability	 to	meet	 the	 requirements	 for	 products	 and	 services	 to	 be
offered	to	customers.

The	organization	shall	conduct	a	review	before	committing	to	supply	products	and	services	to	a	customer	to	include:

•	Requirements	specified	by	the	customer,	including	the	requirements	for	delivery	and	post-delivery	activities;
•	Requirements	not	stated	by	the	customer,	but	necessary	for	the	specified	or	intended	use,	when	known;
•	Requirements	specified	by	the	organization;
•	Statutory	and	regulatory	requirements	applicable	to	the	products	and	services;
•	Contract	or	order	requirements	differing	from	those	previously	expressed.

The	organization	shall	ensure	that	contract	or	order	requirements	differing	from	those	previously	defined	are	resolved.	The
customer’s	requirements	shall	be	confirmed	by	the	organization	before	acceptance	when	the	customer	does	not	provide	a
documented	statement	of	their	requirements.

8.2.3.2:	The	organization	shall	 retain	documented	 information	as	applicable	on	 the	 results	of	 the	 review	and	on	any	new
requirements	for	the	products	and	services.

8.2.4	Changes	to	requirements	for	products	and	services
The	 organization	 shall	 ensure	 that	 relevant	 documented	 information	 is	 amended,	 and	 that	 relevant	 persons	 are	 made
aware	of	the	changed	requirements,	when	the	requirements	for	products	and	services	are	changed.

The	organization	needs	to	ensure	it	has	the	capability	to	produce	the	product	or	provide	the
service	 as	 defined	 by	 the	 customer—i.e.,	 does	 it	 have	 the	 equipment,	 processes,	 and
resources	required	to	meet	the	customer’s	product	delivery	dates	or	service	commitment?



Appropriate	 requirements	 from	 external	 agencies	 such	 as	 regulations	 on	 product	 safety
and	chemicals	or	materials	used	in	the	product	need	to	be	followed.	The	National	Electrical
Manufacturers	Association	 (NEMA),	 the	 association	of	 electrical	 equipment	 and	medical
imaging	 manufacturers,	 provides	 requirements	 for	 the	 standardization	 of	 electrical
equipment.	The	Food	and	Drug	Administration	(FDA),	which	is	responsible	for	protecting
and	promoting	public	health	in	the	United	States,	regulates	food	safety	in	both	manufacturing
processes	and	products.	Other	external	agencies,	such	as	the	American	National	Standards
Institute	 (ANSI)	 and	 the	 American	 Society	 for	 Testing	 Materials	 (ASTM),	 may	 have
applications	for	the	organization	related	to	testing.
A	record	of	the	organization’s	analysis	and	review	of	the	customer’s	requirements	needs

to	be	maintained.	When	changes	occur,	either	by	customer	request	or	due	to	internal	issues,
the	 organization	 must	 document	 the	 changes	 with	 approvals	 or	 acknowledgment	 as
appropriate.
A	metric	or	monitoring	plan	should	be	established	for	each	customer	(or	core)	process	to

measure	the	effectiveness	of	the	process	and	to	establish	a	baseline	for	improvement	of	the
organization’s	 planning/sales,	 design,	 external	 (purchasing),	 and	 production	 processes.
Table	8.1	lists	some	examples	of	metrics	that	can	be	used	to	track	performance	in	planning
or	sales	processes.

Once	a	metric	is	established,	a	goal	should	be	set.	In	many	privately	held	organizations,
sales	 revenue	 information	 is	well	guarded.	 In	 those	cases,	 the	“sales	performance	against
sales	plan	as	a	percent”	metric	can	be	useful.	For	many	organizations,	“bid	success	 rate”
(or	“hit	rate”)	can	measure	how	well	the	sales	department	is	performing.	A	low	trend	in	bid
success	 rate	can	be	alarming	for	obvious	 reasons.	 I’ve	also	seen	cases	where	a	company
producing	commodity	products	becomes	concerned	when	the	bid	success	rate	 trends	high,
since	this	could	mean	the	company	is	setting	its	prices	too	low	compared	to	the	competition.

Audit	Questions
Clause	8.1
When	planning	to	produce	a	product	or	provide	a	service,	how	does	the	organization	determine:

•	The	quality	specifications	and	requirements	for	the	product	or	service?
•	The	need	to	establish	processes—documents	and	resources	specific	to	the	product	or	service?
•	The	measurement,	inspection,	and	test	activities	specific	to	the	product	or	service?
•	The	criteria	for	product	acceptance?

What	records	are	needed	to	provide	evidence	that	the	product	or	service	meets	customer	requirements?



Clause	8.2.1
How	does	the	organization	communicate	with	its	customers	in	relation	to:

•	Product	information?
•	Inquiries?
•	Contracts	or	orders,	including	changes	to	orders?

How	does	the	organization	determine	customer	requirements?

What	format	is	used	by	the	organization	to	record	customer	requirements?

How	does	the	organization	ensure	that	changes	to	product	requirements	are	defined	and	resolved?

How	 does	 the	 organization	 establish	 specific	 requirements	 for	 contingency	 actions,	 when	 relevant	 to	 the	 customer’s
requirements?

What	is	the	process	for	handling	customer	feedback	and	customer	complaints?

Clause	8.2.2
How	does	the	organization	ensure	that	product	requirements	are	defined?

How	are	the	product	requirements	recorded	in	the	organization’s	QMS?

What	statutory	and	regulatory	requirements	are	applicable	to	the	organization’s	products	or	services?

How	does	the	organization	ensure	the	applicable	regulatory	requirements	are	maintained?
Examples:	 Product	 safety	 laws,	 regulations	 on	 chemicals	 or	 materials	 used	 in	 the	 product,	 electrical	 standards,	 FDA
regulations

How	does	 the	organization	ensure	 it	 has	 the	 capability	 to	produce	 the	product	 or	provide	 the	service	as	defined	by	 the
customer?
Examples:	Process/resource	capability,	ability	to	meet	customer	product	delivery	time	or	service	commitment

What	method	is	used	to	monitor	or,	where	applicable,	measure	the	sales	process?	(See	also	clause	9.1.)

8.3	DESIGN	AND	DEVELOPMENT	OF	PRODUCTS	AND
SERVICES

8.3.1	General
The	organization	shall	establish,	implement	and	maintain	a	design	and	development	process	that	is	appropriate	to	ensure
the	subsequent	provision	of	products	and	services.

8.3.2	Design	and	development	planning
In	determining	the	stages	and	controls	for	design	and	development,	the	organization	shall	consider:

•	The	nature,	duration	and	complexity	of	the	design	and	development	activities;
•	The	required	process	stages,	including	applicable	reviews;
•	Design	and	development	verification	and	validation	activities;
•	Responsibilities	and	authorities;
•	Internal	and	external	resource	needs;
•	Control	interfaces	between	persons	involved;
•	The	need	for	customer	and	user	involvement;
•	Requirements	for	subsequent	provision	of	products	and	services;
•	The	level	of	control	expected	by	customers	and	other	relevant	interested	parties;
•	The	documented	information	needed	to	demonstrate	requirements	have	been	met.

8.3.3	Design	and	development	inputs
The	organization	shall	determine	the	requirements	essential	for	the	specific	types	of	products	and	services	to	be	designed
and	developed.



The	 organization	 shall	 consider:	 functional	 and	 performance	 requirements;	 information	 derived	 from	 previous	 similar
design	 and	 development	 activities;	 statutory	 and	 regulatory	 requirements;	 standards	 or	 codes	 of	 practice;	 potential
consequences	of	failure.

Inputs	 shall	 be	 adequate	 for	 design	 and	 development	 purposes,	 complete	 and	 unambiguous.	 Conflicting	 design	 and
development	inputs	shall	be	resolved.

8.3.4	Design	and	development	controls
The	organization	shall	apply	controls	to	ensure:	the	results	to	be	achieved	are	defined;	reviews	are	conducted	to	evaluate
the	 ability	 of	 the	 results	 to	 meet	 requirements;	 verification	 activities	 are	 conducted;	 validation	 activities	 are	 conducted;
necessary	 actions	 are	 taken	 on	 problems	 determined	 during	 the	 reviews,	 or	 verification	 and	 validation	 activities;
documented	information	of	these	activities	is	retained.

8.3.5	Design	and	development	outputs
The	 organization	 shall	 ensure	 that	 design	 and	 development	 outputs:	meet	 the	 input	 requirements;	 are	 adequate	 for	 the
subsequent	processes;	 include	or	reference	monitoring	and	measuring	requirements,	acceptance	criteria,	characteristics
of	the	products	and	services	that	are	essential	for	their	intended	purpose	and	their	safe	and	proper	provision.

8.3.6	Design	and	development	changes
The	organization	shall	identify,	review	and	control	changes	made	during,	or	subsequent	to,	the	design	and	development	of
products	and	services,	to	the	extent	necessary	to	ensure	that	there	is	no	adverse	impact	on	conformity	to	requirements.
The	 organization	 shall	 retain	 documented	 information	 on:	 design	 and	 development	 changes;	 the	 results	 of	 reviews;	 the
authorization	of	the	changes;	the	actions	taken	to	prevent	adverse	impacts.

Clause	 8.3	 has	 the	 same	 requirements	 as	 ISO	 9001:2008	 clause	 7.3,	 Design	 and
development;	however,	 the	2015	revision	more	clearly	recognizes	that	 there	can	be	major
differences	in	complexity	among	design	and	development	activities	within	the	organization.
The	general	 requirements	 for	clause	8.3	cover	design	processes	 for	projects	with	a	cycle
time	 of	 a	 few	 years	 and	 also	 for	 projects	 completed	 in	 days	 or	 weeks
(enhancements/modifications	 or	 minor	 reconfiguration	 of	 mature	 designs).	 Organizations
with	 both	 complex,	 lengthy	 projects	 and	 quick-turnaround	 modifications	 should	 develop
their	design	process	controls	accordingly.
Not	explicitly	stated	in	the	requirements	is	the	need	to	have	a	time-bound	plan.	This	has

been	a	deficiency	 in	prior	 revisions	of	 ISO	9001	as	well.	When	auditing	an	organization
with	several	designers	and	several	projects	running	simultaneously,	I	am	often	disappointed
to	 observe	 the	 lack	 of	 an	 integrated	 plan	 to	 assist	 in	 scheduling	 resources.	 While	 the
required	stages	of	the	project	are	defined,	the	planned	completion	dates	or	milestones	are
not	established	(or	estimated).	Many	organizations	use	a	Gantt	chart,	or	something	similar,
to	 establish	 estimated	 completion	 dates	 for	 each	 design	 stage—often	 working	 backward
from	 the	 customer’s	 required	 completion	 date.	 When	 the	 timelines	 of	 all	 projects	 are
integrated,	resources	can	be	better	allocated.
In	simple	terms,	the	basic	requirement	for	a	design	project	includes:

Statement	of	work—what	is	“new”?
Time-bound	plan
Input	requirements—specifications
Outputs—expectations
Design	reviews	as	appropriate
Verification/validation	plan



An	overview	of	the	design	process	is	given	in	Figure	8.3.

Dr.	 Robert	 G.	 Cooper,	 one	 of	 the	 founders	 of	 Stage-Gate	 International,	 introduced	 a
product	development	process	called	the	Stage-Gate	innovation	process	over	20	years	ago.
Many	organizations	have	used	this	process	or	a	variation	of	it	to	satisfy	the	requirements	of
the	 ISO	 9001	 design	 clause.	 An	 internet	 search	 yields	 many	 software	 product	 offerings
related	 to	 Stage-Gate	 (sometimes	 referred	 to	 as	 phase-gate).	 A	 properly	 designed	 and
implemented	 Stage-Gate	 process	 would	 satisfy	 the	 requirements	 of	 ISO	 9001:2015
clause	8.3	and	add	 two	enhancements	while	 integrating	 ISO	9001	with	 the	organization’s
business	model.	Stage	1	includes	a	screening	of	ideas	for	new	developments	to	analyze	the
cost	benefits	of	the	project	along	with	potential	challenges	and	competitive	factors.	The	last
stage	 (often	 Stage	 8)	 includes	 a	post-launch	 review	 to	measure	 the	 project’s	 results	 and
return	on	investment,	as	well	as	lessons	learned	to	apply	to	future	projects.	I	recommend	the
use	 of	 some	 form	 of	 the	 Stage-Gate	 process	 for	 organizations	 of	 any	 size	 or	 level	 of
complexity.	See	Appendix	C	for	a	summary	of	Stage-Gate.
A	model	I	developed	of	a	generic	ISO	9001	Stage-Gate	process	is	shown	in	Figure	8.4.



In	 the	design	Stage-Gate	process,	a	customer-driven	project	 is	a	project	requested	by	a
customer.	A	design	project	 initiated	by	 the	management	of	 the	organization	 to	 serve	many
customers,	 or	 a	 general	 consumer-based	 project,	may	 require	more	 stages,	 similar	 to	 the
Stage-Gate	 International	 process.	 The	 customer-driven	 model	 can	 be	 used	 for
enhancements/modifications	 or	 minor	 reconfiguration	 of	 mature	 designs	 or	 for	 more
complex	designs	with	long	cycle	times.	In	the	case	of	minor	reconfiguration	projects	with
short	cycle	times,	the	forms	can	be	designed	to	allow	for	the	consolidation	of	several	steps,
requiring	less	paperwork	and	fewer	approvals.	Table	8.2	 lists	some	of	 the	related	design
records	from	the	referenced	forms.



A	metric	or	monitoring	plan	should	be	established	for	the	design	process	to	measure	the
effectiveness	of	the	process	and	to	establish	a	baseline	for	improvement.	A	design-oriented
organization	jeopardizes	its	ability	to	maintain	or	increase	sales	revenue	if	it	does	not	offer
new	 products	 to	 replace	 products	 obsoleted	 by	 its	 customers	 or	 market	 sector.	 Many
organizations	I’ve	audited	establish	a	goal	for	the	design	group	to	create	incremental	annual
sales	generated	by	new	designs	at	15%–20%	of	current	sales	to	offset	obsoleted	or	poor-
selling	 products.	 Examples	 of	 metrics	 used	 to	 track	 performance	 in	 the	 design	 process
include:

Sales	revenue	for	new	design	projects	as	a	percentage	of	annual	sales
Percentage	of	design	projects	that	create	sales	revenue
Cycle	time	to	complete	projects
Percentage	of	design	projects	completed	on	time	and	on	budget

Audit	Questions
Clause	8.3

How	does	 the	organization	determine	 the	design	and	development	stages	of	a	new	design,	and	how	does	 it	establish	a
process	to	review	the	progress	of	the	design?

Is	there	a	project	plan	with	timelines	defined?

How	does	the	organization	determine:
•	Verification	and	validation	processes?
•	Responsibilities	and	authorities?

In	a	design	project,	how	does	the	organization	determine:
•	Functional	and	performance	requirements?
•	Applicable	statutory	and	regulatory	requirements?
•	Information	derived	from	previous	similar	designs,	if	applicable?
•	Other	requirements	essential	for	design	and	development?

How	do	the	design	reviews	evaluate	the	ability	of	the	results	(or	progress)	of	the	design	to	meet	requirements	and	record
problems	identified	during	the	design	process	with	actions	proposed	to	resolve	them?

How	does	the	organization	verify	the	design?
(Verification	=	meets	requirements	of	the	design	input	specifications.)



How	does	the	organization	validate	the	design?
(Validation	 =	 satisfies	 the	 customer’s	 intended	 use	 of	 the	 design	 or	 product.	 In	 some	 cases,	 the	 customer	 may	 take
responsibility	for	the	validation	process.)

How	does	the	organization	manage	changes	during	the	design	steps?

What	method	is	used	to	monitor	or,	where	applicable,	measure	the	design	process?	(See	also	clause	9.1.)

8.4	CONTROL	OF	EXTERNALLY	PROVIDED
PROCESSES,	PRODUCTS	AND	SERVICES

8.4.1	General
The	organization	shall	ensure	that	externally	provided	processes,	products	and	services	conform	to	requirements.

The	 organization	 shall	 determine	 the	 controls	 to	 be	 applied	 to	 externally	 provided	 processes,	 products	 and	 services
when:

•	Products	and	services	from	external	providers	are	incorporated	into	the	organization’s	own	products	and	services;
•	Products	and	services	are	provided	directly	to	the	customers	by	external	providers	on	behalf	of	the	organization;
•	A	process,	or	part	of	a	process,	is	provided	by	an	external	provider.

The	organization	shall	determine	and	apply	criteria	for	the	evaluation,	selection,	monitoring	of	performance	and	reevaluation
of	external	providers	or	products	and	services	in	accordance	with	requirements.

8.4.2	Type	and	extent	of	control
The	 organization	 shall	 ensure	 that	 externally	 provided	 processes,	 products	 and	 services	 do	 not	 adversely	 affect	 the
organization’s	ability	to	consistently	deliver	conforming	products	and	services	to	its	customers.

The	organization	 shall	 ensure	 that	 externally	 provided	processes	 remain	within	 the	 control	 of	 its	 quality	management
system	and	define	both	 the	 controls	 that	 it	 intends	 to	 apply	 to	 an	external	 provider	 and	 those	 it	 intends	 to	 apply	 to	 the
resulting	output.

The	organization	shall	 take	 into	consideration	 the	potential	 impact	of	 the	externally	provided	processes,	products	and
services	on	the	organization’s	ability	to	consistently	meet	customer	and	applicable	statutory	and	regulatory	requirements
and	the	effectiveness	of	the	controls	applied	by	the	external	provider.

The	 organization	 shall	 determine	 the	 verification,	 or	 other	 activities,	 necessary	 to	 ensure	 that	 the	 externally	 provided
processes,	products	and	services	meet	requirements.

8.4.3	Information	for	external	providers
The	 organization	 shall	 ensure	 the	 adequacy	 of	 requirements	 prior	 to	 their	 communication	 to	 the	 external	 provider.	 The
organization	shall	communicate	to	external	providers	its	requirements	for:

•	The	processes,	products	and	services	to	be	provided;
•	The	approval	of	products	and	services,	methods,	processes	and	equipment;
•	The	release	of	products	and	services;
•	Competence,	including	any	required	qualification	of	persons;
•	The	external	providers’	interactions	with	the	organization;
•	The	control	and	monitoring	of	the	external	providers’	performance	to	be	applied	by	the	organization;
•	The	verification	or	validation	activities	that	the	organization,	or	 its	customer,	 intends	to	perform	at	the	external	providers’
premises.

Externally	provided	processes	were	referred	to	as	purchasing	and	outsourcing	in	previous
versions	 of	 ISO	 9001.	 ISO	 9001:2015	 does	 not	 add	 any	 new	 purchasing	 process
requirements.	 Combining	 outsourcing	 and	 purchasing	 in	 the	 same	 clause	 may	 clarify	 the
differences	between	the	two	external	processes.	A	process	chart	for	external	processes	 is
depicted	in	Figure	8.5.



ISO	 9001:2015	 does	 not	 define	 outsourced	 processes.	 ISO	 9001:2008	 clause	 4.1,
General	requirements,	provided	the	following	definition	of	an	outsourced	process:
A	process	that	the	organization	needs	for	its	quality	management	system,	and	which	the
organization	chooses	to	have	performed	by	an	external	party.

When	an	organization	purchases	materials,	products,	or	services,	it	is	choosing	to	have	an
external	party	perform	a	process.	Outsourcing,	in	the	context	of	ISO	9001,	has	been	a	source
of	 inconsistent	 interpretation	 for	 several	 years.	 ISO	 9001:2015	 does	 not	 provide	 a	 clear
definition.	My	preferred	definition	of	outsourcing	is:
Materials,	products,	or	services	provided	for	the	organization’s	customers	by	external
providers	and	shipped	directly	 from	the	external	provider’s	site	 to	 the	organization’s
customers.

The	logic	behind	this	definition	centers	on	risk	and	control.
For	example,	say	an	organization	engages	an	external	source	(a	supplier)	to	chrome-plate

parts.	If	the	supplier	returns	the	chrome-plated	parts	to	the	organization,	that	is	purchasing.
If	the	supplier	delivers	the	chrome-plated	parts	directly	to	the	organization’s	customer,	that
is	outsourcing.
In	the	purchasing	scenario,	the	organization	can	inspect	the	parts	before	releasing	them	to

the	customer.	In	the	outsourcing	scenario,	the	organization	has	to	rely	on	the	chrome-plating
supplier	 to	 properly	 inspect,	 package,	 and	 ship	 the	 finished	 product	 to	 the	 organization’s
customer.	 This	 adds	 the	 risk	 that	 the	 supplier	will	 not	 perform	 the	 tasks	 properly.	When
outsourcing	is	used	in	this	context,	the	organization	needs	to	establish	controls	 to	monitor
the	 supplier’s	quality.	Controls	 for	outsourced	 sources	 include	 a	wide	 range	of	 activities
depending	 on	 the	 quality	 risk	 of	 the	 outsourced	 activity.	 At	 the	 high	 end	 of	 risk,	 the
outsourced	 provider	 is	 required	 to	 transmit	 inspection	 or	 functionality	 results	 to	 the
organization	 requesting	 the	 work,	 before	 shipping	 the	 product	 to	 the	 organization’s
customer.	 Other	 high-risk-level	 outsourced	 processes	 are	 managed	 by	 having	 a
representative	of	the	organization	release	the	product	at	 the	provider’s	plant.	Lower-level



controls	include	certifying	the	provider	through	performance	history	and/or	quality	audits	at
the	provider’s	plant.
This	 outsourcing	 scenario	 is	 related	 to	 ISO	9001	 clause	 8,	Operation.	There	 are	 other

outsourced	 processes	 related	 to	 human	 resources,	 information	 technology	 (IT),	 and
accounting	 that	 require	 controls	 appropriate	 to	 the	 activities	 and	 risk.	 When	 design
activities	 are	 outsourced,	 the	 potential	 impact	 on	 customer	 requirements	 is	 normally
controlled	by	the	hiring	organization’s	approval	of	the	outsourced	designer’s	work.
The	 process	 and	 criteria	 established	 to	 evaluate	 and	 select	 new	 suppliers	 need	 to	 be

commensurate	with	 the	 impact	 the	supplier	has	on	 the	organization’s	quality	performance.
For	 an	 original	 equipment	 manufacturer	 (OEM),	 where	 the	 performance	 of	 suppliers	 is
critical,	 a	 detailed	 new	 supplier	 review	 process	 may	 be	 in	 order.	 A	 machine	 shop	 that
purchases	 standard	materials	 from	 a	 distributor	may	 have	 a	 less	 detailed	 process.	 In	 all
cases,	 there	should	be	a	documented	plan	 that	matches	 the	organization’s	business	model.
While	 a	 potential	 new	 supplier	 holding	 an	 ISO	 9001	 third-party	 certificate	 should	 be
congratulated,	they	still	need	to	be	evaluated	using	defined	criteria!
The	process	and	criteria	used	by	the	organization	to	reevaluate	approved	suppliers	needs

to	 be	 determined,	 also	 according	 to	 the	 supplier’s	 criticality.	 The	 OEM	 might	 track	 its
supplier’s	 performance	 in	 quality,	 delivery,	 and	 service;	 the	machine	 shop	might	 use	 the
corrective	action	process	to	communicate	the	supplier’s	performance.
Good	quality	 and	business	management	 requires	 the	organization	 to	maintain	 a	 process

for	authorizing	purchase	orders	to	external	providers	with	a	clear	statement	of	what	is	to
be	provided.	The	verification	or	validation	activities	 that	 the	organization	performs	at	 the
supplier’s	premises	(if	applicable)	should	be	clearly	defined.
The	 organization	 needs	 to	 determine	 which	 purchased	 materials	 require	 inspection	 to

ensure	 purchased	 product	 meets	 specified	 purchase	 requirements.	 If	 no	 inspection	 is
required,	 how	 did	 the	 supplier	 become	 certified?	 Many	 organizations	 that	 purchase
chemicals	 or	 paper	 or	 plastic	 substrates	 require	 that	 either	 COAs	 or	 certificates	 of
conformance	 (COCs)	 be	 delivered	 with	 the	 received	 material.	 A	 process	 should	 be
established	for	reviewing	and	approving	the	certificates	for	conformance	to	requirements.
A	metric	or	monitoring	plan	should	be	established	for	the	purchasing	process	to	measure

the	 effectiveness	 of	 the	 process	 and	 to	 establish	 a	 baseline	 for	 improvement.	A	 common
metric	 is	 a	 representation	 of	 the	 delivery	 and	 quality	 performance	 of	 suppliers.	 In	 large
consumer-oriented	 companies	 or	 contract	 manufacturers,	 a	 common	 metric	 is	 purchased
price	 variance	 (PPV).	 PPV	 connects	 the	 purchasing	 performance	 to	 the	 organization’s
business	 performance	 by	 establishing	 spending	 reductions	 in	 material	 costs	 to	 improve
profits.

Audit	Questions
Clause	8.4
What	process	and	criteria	are	used	by	the	organization	to	evaluate	new	suppliers?

What	process	and	criteria	are	used	by	the	organization	to	reevaluate	approved	suppliers?



How	does	the	organization	control	and	monitor	the	performance	of	suppliers?

How	does	the	organization	maintain	the	listing	of	approved	suppliers?

How	does	the	organization	manage	the	release	of	purchase	orders	to	suppliers?

How	does	 the	organization	determine	which	purchased	materials	 require	 inspection	 to	ensure	purchased	product	meets
specified	purchase	requirements?

Describe	the	verification	or	validation	activities	that	the	organization	performs	at	the	supplier’s	premises	(if	applicable).

How	does	the	organization	control	outsourced	processes?	Where	are	the	controls	defined?

What	method	is	used	to	monitor	or,	where	applicable,	measure	the	purchasing	process?	(See	also	clause	9.1.)

8.5	PRODUCTION	AND	SERVICE	PROVISION
8.5.1	Control	of	production	and	service	provision
The	organization	shall	implement	production	and	service	provision	under	controlled	conditions.

Controlled	conditions	shall	include,	as	applicable:

•	The	availability	of	documented	information	that	defines	the	characteristics	of	the	products	to	be	produced,	the	services	to
be	provided,	or	the	activities	to	be	performed	and	the	results	to	be	achieved;

•	The	availability	and	use	of	suitable	monitoring	and	measuring	resources;
•	The	 implementation	of	monitoring	and	measurement	 activities	at	 appropriate	 stages	 to	 verify	 that	 criteria	 for	 control	 of
processes	or	outputs,	and	acceptance	criteria	for	products	and	services,	have	been	met;

•	The	use	of	suitable	infrastructure	and	environment	for	the	operation	of	processes;
•	The	appointment	of	competent	persons,	including	any	required	qualification;
•	 The	 validation,	 and	 periodic	 revalidation,	 of	 the	 ability	 to	 achieve	 planned	 results	 of	 the	 processes	 for	 production	 and
service	provision,	where	the	resulting	output	cannot	be	verified	by	subsequent	monitoring	or	measurement;

•	The	implementation	of	actions	to	prevent	human	error;
•	The	implementation	of	release,	delivery	and	post-delivery	activities.

8.5.2	Identification	and	traceability
The	organization	shall	use	suitable	means	 to	 identify	outputs	when	 it	 is	necessary	 to	ensure	 the	conformity	of	products
and	 services.	 The	 organization	 shall	 identify	 the	 status	 of	 outputs	 with	 respect	 to	 monitoring	 and	 measurement
requirements	throughout	production	and	service	provision.

The	organization	shall	control	the	unique	identification	of	the	outputs	when	traceability	is	a	requirement,	and	shall	retain
the	documented	information	necessary	to	enable	traceability.

8.5.3	Property	belonging	to	customers	or	external	providers
The	 organization	 shall	 exercise	 care	 with	 property	 belonging	 to	 customers	 or	 external	 providers	 while	 it	 is	 under	 the
organization’s	control	or	being	used	by	the	organization.

The	organization	shall	 identify,	verify,	protect	and	safeguard	customers’	or	external	providers’	property	provided	for	use
or	incorporation	into	the	products	and	services.

When	the	property	of	a	customer	or	external	provider	is	lost,	damaged	or	otherwise	found	to	be	unsuitable	for	use,	the
organization	shall	report	this	to	the	customer	or	external	provider.

8.5.4	Preservation
The	 organization	 shall	 preserve	 the	 outputs	 during	 production	 and	 service	 provision,	 to	 the	 extent	 necessary	 to	 ensure
conformity	 to	 requirements.	 NOTE:	 Preservation	 can	 include	 identification,	 handling,	 contamination	 control,	 packaging,
storage,	transmission	or	transportation	and	protection.

8.5.5	Post-delivery	activities
The	 organization	 shall	 meet	 requirements	 for	 post-delivery	 activities	 associated	 with	 the	 products	 and	 services,
considering	statutory	and	regulatory	requirements;	the	potential	undesired	consequences	associated	with	its	products	and
services;	 the	 nature,	 use	 and	 intended	 lifetime	 of	 its	 products	 and	 services;	 and	 customer	 requirements	 and	 customer
feedback.

Post-delivery	 activities	 can	 include	 actions	 under	 warranty	 provisions,	 contractual	 obligations	 such	 as	 maintenance
services,	and	supplementary	services	such	as	recycling	or	final	disposal.



8.5.6	Control	of	changes
The	organization	shall	 review	and	control	changes	 for	production	or	service	provision,	 to	 the	extent	necessary	 to	ensure
continuing	conformity	with	requirements.

The	 organization	 shall	 retain	 documented	 information	 describing	 the	 results	 of	 the	 review	 of	 changes,	 the	 persons
authorizing	the	change	and	any	necessary	actions	arising	from	the	review.

8.6	RELEASE	OF	PRODUCTS	AND	SERVICES
The	 organization	 shall	 implement	 planned	 arrangements,	 at	 appropriate	 stages,	 to	 verify	 that	 the	 product	 and	 service
requirements	have	been	met.

The	 release	 of	 products	 and	 services	 to	 the	 customer	 shall	 not	 proceed	 until	 the	 planned	 arrangements	 have	 been
satisfactorily	completed,	unless	otherwise	approved	by	a	relevant	authority	and,	as	applicable,	by	the	customer.

The	organization	shall	 include	documented	 information	on	 the	release	of	products	and	services	 to	 include	evidence	of
conformity	with	the	acceptance	criteria	and	traceability	to	the	persons	authorizing	the	release.

8.7	CONTROL	OF	NONCONFORMING	OUTPUTS
8.7.1:	The	organization	shall	ensure	that	outputs	that	do	not	conform	to	their	requirements	are	identified	and	controlled	to
prevent	their	unintended	use	or	delivery.

The	organization	shall	take	appropriate	action	based	on	the	nature	of	the	nonconformity	and	its	effect	on	the	conformity
of	products	and	services.	This	shall	also	apply	to	nonconforming	products	and	services	detected	after	delivery	of	products,
during	or	after	the	provision	of	services.

The	organization	shall	deal	with	nonconforming	outputs	 in	one	or	more	of	 the	 following	ways:	correction,	segregation,
containment,	return	or	suspension	of	provision	of	products	and	services.

The	organization	shall	inform	the	customer	to	obtain	authorization	for	acceptance	under	concession.	Conformity	to	the
requirements	shall	be	verified	when	nonconforming	outputs	are	corrected.

8.7.2:	The	organization	shall	retain	documented	information	that	describes	the	nonconformity;	the	actions	taken;	and	any
concessions	obtained.	The	organization	shall	identify	the	authority	deciding	the	action	in	respect	of	the	nonconformity.

ISO	9001:2015	does	not	present	any	new	requirements	for	production	or	service.	Clauses
8.5,	8.6,	and	8.7	consolidate	the	ISO	9001:2008	requirements	of	clause	7.5,	Production	and
service	 provision;	 clause	 8.2.4,	Monitoring	 and	measurement	 of	 product;	 and	 clause	 8.3,
Control	 of	 nonconforming	 product.	 A	 process	 chart	 for	 clauses	 8.5–8.7	 is	 shown	 in
Figure	8.6.	(Guidelines	for	service	type	organizations	are	included	at	the	end	of	Chapter	8).



ISO	9001:2015	removed	a	main	clause	from	ISO	9001:2008—clause	7.5.2,	Validation	of
processes—and	moved	the	requirement	into	clause	8.5.1,	Control	of	production	and	service
provision:

ISO	9001:2008	clause	7.5.2,	Validation	of	processes	for	production	and	service
provision
The	 organization	 shall	 validate	 any	 processes	 for	 production	 and	 service	 provision
where	the	resulting	output	cannot	be	verified	by	subsequent	monitoring	or	measurement
and,	as	a	consequence,	deficiencies	become	apparent	only	after	the	product	is	in	use	or
the	service	has	been	delivered.
ISO	9001:2015	clause	8.5.1,	Control	of	production	and	service	provision
Controlled	 conditions	 shall	 include	 the	 validation,	 and	 periodic	 revalidation,	 of	 the
ability	 to	 achieve	 planned	 results	 of	 the	 processes	 for	 production	 and	 service
provision,	where	 the	 resulting	output	 cannot	be	verified	by	 subsequent	monitoring	or
measurement	and	the	implementation	of	release,	delivery	and	post-delivery	activities.

This	is	unfortunate,	in	my	opinion,	as	validation	of	processes	can	be	an	important	facet	of	an
organization’s	 quality	 performance	 and	 is	 often	 overlooked	 by	 both	 auditors	 and
organizations.	Under	 ISO	9001:2008,	 if	an	organization	did	not	have	a	 reason	 to	validate
processes,	 clause	 7.5.2	 was	 excluded	 with	 justification	 as	 to	 why	 validation	 was	 not
required.	If	an	organization	can	measure	its	products,	either	by	dimensional,	functional,	or
visual	 standards,	 the	validation	 requirements	do	not	 apply.	Examples	where	validation	 is
required	 to	 ensure	 a	 product	 does	 not	 have	 deficiencies	when	 delivered	 to	 the	 customer
include:

Soldering	(where	integrity	of	joints	cannot	be	verified	by	measurement)
Welding
Machine	assembly
Cleaning
Lamination
Coating	or	painting
Heat	treating	or	plating

In	these	cases,	the	manufacturer	cannot	ensure	that	the	product	meets	requirements	without
destroying	 the	 product	 (or	 validating	 the	 employees	 or	 equipment);	 thus,	 a	 process
validation	is	needed.	In	the	case	of	soldering,	welding,	or	machine	assembly,	training	and
certifying	 the	 employees	 doing	 the	 work	 is	 a	 way	 to	 validate	 that	 the	 process	 is	 under
control.	For	 cleaning	or	 lamination,	 a	 representative	 sample	may	have	 to	be	destroyed	at
some	 frequency	 to	 validate	 that	 the	 process	 has	 been	 cleaning	 the	 product	 or	 that	 the
equipment	is	producing	adequate	lamination.	In	coating,	painting,	heat	treating,	or	plating,	a



sample	 or	 coupon	 can	 be	 exposed	 to	 the	 process	 and	 then	measured	 to	 validate	 that	 the
entire	lot	has	the	required	thickness	or	other	characteristics.
The	other	clauses	in	this	group	have	not	changed	from	the	2008	revision.	Following	are

some	suggestions	on	how	an	organization	can	manage	its	production	or	service	provisions,
quality	 inspections,	 preservation	 of	 materials,	 nonconforming	 outputs,	 and	 post-delivery
activities:

Control	of	production	and	service	provision:	The	organization	needs	to	provide
information	and	characteristics	required	to	produce	the	product	or	service	as	well
as	the	methods	or	instructions	used	to	ensure	the	product	or	service	is	produced	as
planned.	Depending	on	the	type	of	manufacturing,	the	information	can	be	in	the	form
of	a	“traveler,”	which	is	created	from	the	work	order	and	includes	instructions,
material	list,	drawings,	inspection	plans,	process	steps,	and	process	conditions.	If
the	required	information	is	in	the	traveler,	there	may	not	be	a	need	for	a	work
instruction.
The	quality	inspections	need	to	be	planned,	from	approval	of	the	raw	material	to	in-
process	inspections	to	inspections	releasing	material	to	the	next	process.	The
organization	needs	to	identify	the	product	status	with	respect	to	inspection	or
monitoring	requirements	throughout	manufacturing.	Changes	to	the	information	and
characteristics	required	to	produce	the	product	or	service	need	to	be	managed,
including	authorities	and	deviation	processes.	The	authorization	process	to	approve
products	or	services	for	release	to	customers	should	be	defined	and	controlled.
The	organization	needs	to	ensure	that	materials	and	components	are	preserved
during	processing	and	delivery	to	the	organization’s	customers	and	during
processing	of	materials	to	protect	the	product.	Adhesives,	sealants,	coatings,	paints,
desiccants,	and	solder-paste/flux	have	shelf-life	concerns	and	need	to	be	monitored.
Control	of	nonconforming	outputs:	The	organization	needs	to	ensure	that	product
that	does	not	conform	to	requirements	is	properly	identified	and	controlled	to
prevent	its	unintended	use	or	delivery.	How	does	the	organization	take	action	to
eliminate	the	detected	nonconformity?	What	actions	are	taken	by	the	organization
when	the	nonconforming	product	is	detected	after	delivery	or	use	has	started?	How
does	the	organization	verify	that	nonconforming	product	that	has	been	corrected
conforms	to	the	intended	requirements?	How	does	the	organization	analyze
nonconforming	product	occurrences	to	prevent	reoccurrence?
Any	post-delivery	activities	applicable	to	the	organization	need	to	be	planned	and
controlled.	Examples	include	warranty	provisions,	contractual	obligations	(e.g.,
maintenance	services),	and	supplementary	services	(e.g.,	recycling	or	final
disposal).



A	metric	or	monitoring	plan	should	be	established	for	the	production	process	to	measure
the	 effectiveness	 of	 the	 process	 and	 to	 establish	 a	 baseline	 for	 improvement.	 Common
metrics	 are	 on-time	 delivery	 (OTD),	 percentage	 defective	 at	 customers,	 material	 yield,
productivity	(employee	labor	hours),	and	internal	waste.

Audit	Questions
Clause	8.5.1
How	does	the	organization	provide	the	information	and	characteristics	required	to	produce	the	product	or	service?

What	methods	or	instructions	are	used	to	ensure	the	product	is	produced	as	planned?

How	are	changes	to	the	information	and	characteristics	required	to	produce	the	product	or	service	managed?

What	method	 is	 used	 to	monitor	 or,	 where	 applicable,	measure	 the	 production	 or	 service	 planning	 process?	 (See	 also
clause	9.1)

What	 are	 the	 processes	 in	 the	 organization’s	 QMS	 that	 cannot	 be	 verified	 by	 inspection,	 measurement,	 or	 visual
observation?
Examples:	Welding,	soldering,	painting,	heat	treating,	lamination,	plating,	cleaning

If	the	organization	does	not	have	processes	in	its	QMS	requiring	validation,	where	is	validation	listed	as	not	applicable?

Clause	8.5.2
How	does	 the	 organization	 identify	 the	 product	 status	with	 respect	 to	 inspection	 or	monitoring	 requirements	 throughout
manufacturing	(or	service)?

If	 the	 organization	 is	 required	 to	 provide	 traceability	 of	 materials	 or	 components	 used	 in	 manufacturing,	 what	 process
does	the	organization	use?

Clause	8.5.3
What	are	the	materials,	components,	or	other	items	provided	by	the	organization’s	customers?

Examples:	Raw	material,	test	equipment,	intellectual	property

How	does	the	organization	control	customer	property?
Examples:	Identify,	verify,	protect,	safeguard,	inventory

Clause	8.5.4
How	 does	 the	 organization	 ensure	 that	 materials	 and	 components	 are	 preserved	 during	 processing	 and	 delivery	 to	 its
customers?

What	steps	are	taken	to	protect	the	product	during	processing?

How	does	the	organization	ensure	that	raw	materials	are	within	the	manufacturer’s	shelf-life	warranty	time?
Examples:	Adhesives,	sealants,	coatings,	paints,	chemicals,	solder	paste/flux,	desiccants

How	does	the	organization	protect	the	product	from	damage	during	storage?

Clause	8.5.5
What	post-delivery	activities	are	applicable	to	the	organization?

Examples:	 Warranty	 provisions,	 contractual	 obligations	 (e.g.,	 maintenance	 services),	 supplementary	 services	 (e.g.,
recycling	or	final	disposal)

Clause	8.5.6
How	does	the	organization	manage	changes	to	manufacturing	processes?	Customer	specifications?	Equipment?

How	is	the	authority	to	approve	changes	defined?



Clause	8.6
How	does	the	organization	ensure	that	the	customer’s	requirements	for	products	are	met?

What	are	the	processes/inspections	used	to	support	the	quality	of	product	being	manufactured?
Examples:	Incoming	material,	in-process	manufacturing,	final	release	of	product

What	is	the	authorization	process	to	approve	product	or	services	for	release	to	customers?

Clause	8.7
How	does	the	organization	ensure	that	product	that	does	not	conform	to	product	requirements	is	identified	and	controlled
to	prevent	its	unintended	use	or	delivery?

How	does	the	organization	take	action	to	eliminate	the	detected	nonconformity?

How	does	the	organization	prevent	the	unintended	use	or	delivery	of	the	product?

How	 does	 the	 organization	 authorize	 the	 use,	 release,	 or	 acceptance	 of	 the	 product	 or	 service	 under	 concession	 by	 a
relevant	authority	or	the	customer	where	applicable?

What	actions	are	 taken	by	 the	organization	when	 the	nonconforming	product	 is	detected	after	delivery	or	after	use	has
started?

SERVICE	PROVISIONS	AND	ISO	9001:2015
The	 intent	 of	 this	 section	 is	 to	 outline	 the	 application	of	 ISO	9001:2015	 to	 organizations
engaged	not	in	manufacturing	but	in	providing	services.
Past	 revisions	 of	 ISO	 9001	 have	 struggled	 to	 apply	 the	 product	 and	 manufacturing

requirements	of	ISO	to	the	service	industry.	Over	the	last	15	years,	I	have	audited	a	wide
range	of	organizations	whose	product	was	a	service.	The	application	of	ISO	9001	to	these
organizations	was	not	so	difficult.	I	believe	service-based	companies	have	benefited	from
employing	the	discipline	of	ISO	9001	to	their	activities.
Some	of	the	service	companies	I	have	audited	include:

A	distributor	of	automotive	components	in	Canada
A	distributor	of	fasteners	in	South	Carolina
A	translation	and	software	localization	service	in	Massachusetts
A	contract	custodial	provider	at	a	pharmaceutical	plant	in	Connecticut
An	international	freight	forwarder	at	Philadelphia	International	Airport
An	engineering	architecture	firm	in	Kentucky
An	electrical	contractor	in	Pennsylvania
A	project	management	training	firm	in	Pennsylvania
An	ISO	training	provider	in	Connecticut
A	temporary	help	agency	in	Michigan
A	special	metal	importer	in	Florida
An	engineering/surveying	company	in	Ireland



Of	the	hundreds	of	organizations	I	have	audited,	I	recall	these	companies	most	easily—and
most	 fondly,	 perhaps	 because	 of	 the	 challenge	 of	 preparing	 an	 audit	 plan.	 Many	 of	 the
locations	were	 also	 quite	 interesting.	 The	 audit	 at	 the	 architecture	 company	 in	 Kentucky
included	a	site	visit	at	Churchill	Downs	racetrack	to	witness	 the	application	of	 the	firm’s
project	planning.	The	site	visit	with	the	electrical	contractor	in	Pennsylvania	was	at	a	new
school	being	built.	During	the	audit	at	the	ISO	training	provider	in	Connecticut,	I	witnessed
an	internal	auditor	training	program	being	conducted	by	the	organization.
The	most	interesting	audit	was	with	the	surveyor	in	Ireland.	The	company	was	contracted

by	the	Irish	government	to	verify	that	the	plots	of	land	telephone	companies	were	using	to
install	 cell	 phone	 towers	 were	 properly	 mapped	 and	 owned.	 The	 government	 required
surveyors	to	hold	a	third-party	quality	registration,	so	ISO	9001	was	used.	This	cell	tower
land	 plot	was	 adjacent	 to	 an	 ancient	 Irish	 cemetery.	 I	 used	 the	 surveyor’s	 transit	 tool	 to
verify	his	readings.
After	 a	 few	audits	of	 service	 type	organizations,	 I	 realized	 I	needed	 to	do	a	better	 job

understanding	the	client’s	processes	before	preparing	the	audit	plan,	so	I	would	usually	call
the	client	and	try	to	get	a	good	understanding	of	their	business	model.	I	discovered	there	are
five	 general	 categories	 of	 service	 providers:	 sales,	 distribution,	 engineering	 services,
software	or	IT,	and	“other”	services.	Table	8.3	outlines	the	ISO	9001	clauses	that	might	be
relevant	to	each	type	of	firm.



To	 become	 certified	 to	 ISO	 9001:2015,	 all	 service	 organizations	 need	 to	 address	 the
following	clauses:
4 Context	of	the	organization

5 Leadership

6 Planning

7.1.6		 Organizational	knowledge

7.2 Competence

7.3 Awareness

7.4 Communication

7.5 Documented	information



8.2 Requirements	for	products	and	services

8.5.1 Control	of	production	and	service	provision

8.5.6 Control	of	changes

8.6 Release	of	products	and	services

8.7 Control	of	nonconforming	outputs

9 Performance	evaluation

10 Improvement

Distributors—firms	that	inventory	and	sell	products	made	by	other	companies—often	have
processes	 that	 closely	 resemble	 those	of	 a	manufacturing	 site,	 the	major	 difference	being
that	they	do	not	make	the	products—they	sell,	purchase,	store,	and	sometimes	measure	them.
Some	distributors	provide	repair	or	manufacturing	services,	so	they	will	have	requirements
in	 production	 and	 service—possibly	 calibration	 of	 measuring	 equipment.	 Additionally,
distributors	have	a	warehouse.	Clause	7.1.3,	 Infrastructure,	will	need	 to	be	considered	 in
relation	to	transportation	and	information	systems.
Engineering	 services	 may	 provide	 design	 activities	 such	 as	 architecture	 and	 building

design,	 so	 clause	 8.3,	 Design	 and	 development	 of	 products	 and	 services,	 is	 applicable.
Software	developers	provide	new	products,	so	they	also	have	requirements	in	clause	8.3;
however,	software	development	is	quite	different	from	hardware	design,	and	in	many	cases
only	 one	 individual	 does	 90%	 of	 the	 work	 on	 a	 project.	 I	 suggest	 software	 developers
consider	modifying	the	design	Stage-Gate	process	(Figure	8.4	in	Chapter	8)	to	match	their
business	model.
When	considering	registration	to	ISO	9001:2015,	all	service	type	organizations	need	to

carefully	 review	 their	processes	 to	understand	how	their	activities	 relate	 to	 identification
and	 traceability,	 property	 belonging	 to	 customers,	 preservation,	 post-delivery	 activities,
control	of	changes,	release	of	products	and	services,	and	control	of	nonconforming	outputs.
While	 the	 jargon	 of	 software	 developers	 may	 be	 different	 than	 that	 of	 manufacturing
organizations,	 their	 bugs	 are	 a	 type	 of	 nonconforming	 product	 or	 rejected	material,	 and
their	software	releases	 are	 similar	 to	a	hardware	maker’s	revision	control	 of	 a	 drawing.
The	 customers	 provide	 the	 software	 developer	 with	 an	 electronic	 data	 file,	 which	 is
property	belonging	to	customers	as	well	as	intellectual	property.
The	 service	 provider	 seeking	 certification	 to	 ISO	 9001:2015	 should	 review	Table	 8.3

with	the	goal	of	turning	each	“maybe”	into	a	“yes”	or	“no.”
To	 demonstrate	 how	 a	 service	 organization	 might	 approach	 mapping	 its	 process,	 the

flowchart	for	a	software	developer	is	presented	Figure	8.7.



The	 ISO	 9001:2015	 clauses	 that	may	 apply	 to	 the	 software	 developer’s	 processes	 are
listed	in	Table	8.4.	For	some	software	developers,	clause	8.5.1,	Control	of	production	and
service	 provision,	may	 be	more	 applicable	 than	 clause	 8.3,	Design	 and	 development,	 as
some	software	development	can	be	more	process	development	than	product	development.
The	 monitoring	 and	 measuring	 requirement	 related	 to	 software	 development	 is	 the
calibration	or	standardization	of	the	hardware	used	to	load	and	read	the	new	software.



Among	 my	 service-related	 clients,	 I	 would	 say	 that	 some	 of	 the	 software	 developers
effectively	 apply	 ISO	 9001	 to	 their	 business	 model,	 particularly	 companies	 engaged	 in
translation	 or	 localization	 software.	 Software	 programmers	 are	 a	 unique	 breed:	 creative
and	 often	 protective	 of	 their	 individuality.	 The	 ISO	 9001	 discipline	 has	 helped	 some
software	providers	 standardize	 their	 development	process,	making	project	 transfers	more
efficient.
The	TickIT	scheme,	a	certification	program	for	companies	 in	 the	software	development

and	computer	industries,	was	based	on	the	ISO	9001	framework.	It	was	successfully	used
by	 many	 software	 companies.	 TickIT	 had	 difficulty	 finding	 auditors	 with	 sufficient	 IT
background	 and	 was	 replaced	 by	 TickITplus.	 For	 more	 information	 on	 the	 TickITplus
scheme,	see	http://www.tickitplus.org.
While	 several	 other	 types	 of	 service-related	 organizations	 have	 benefited	 from	 the

application	of	ISO	9001,	many	companies	using	ISO	9001	certification	as	a	marketing	tool
to	 attract	 new	 customers	 were	 disappointed	 that	 it	 did	 not	 generate	 more	 sales	 and
discontinued	their	registration	after	a	few	years.
In	 the	spirit	of	continuing	 improvement,	 service	companies	should	establish	a	metric	 to

set	a	baseline	for	improvement.	Some	possibilities	include:
Distribution/Sales:	On-time	delivery,	sales	revenue
Software:	Project	cycle	time,	first	release	acceptance	rate
Engineering:	Performance	to	cost	and	completion	time

Audit	Questions
Clause	8.5.1
What	are	the	service	processes	in	the	scope	of	the	QMS?

Examples:	Repair	of	equipment,	distribution	of	product,	transportation,	engineering	services

How	does	the	organization	provide	the	information	and	characteristics	required	to	provide	the	service?

Clause	8.5.2
How	does	 the	organization	 identify	 the	 “product”	status	with	 respect	 to	 inspection	or	monitoring	 requirements	 throughout
the	service	(if	applicable)?

http://www.tickitplus.org


If	 the	organization	 is	 required	 to	provide	 traceability	of	materials	or	components	used	 in	 the	service,	what	process	does
the	organization	use?

Clause	8.5.3
What	are	the	materials,	components,	or	other	items	provided	by	the	organization’s	customers?

Examples:	Raw	material,	test	equipment,	intellectual	property

How	does	the	organization	control	customer	property?
Examples:	Identify,	verify,	protect,	safeguard,	inventory

Clause	8.5.4
How	 does	 the	 organization	 ensure	 that	 materials	 and	 components	 are	 preserved	 during	 processing	 and	 delivery	 to	 its
customers?

What	steps	are	taken	to	protect	the	product	during	processing?

How	does	the	organization	ensure	that	raw	materials	are	within	the	manufacturer’s	shelf-life	warranty	time?
Examples:	Adhesives,	sealants,	coatings,	paints,	chemicals,	solder	paste/flux,	desiccants

How	does	the	organization	protect	the	product	from	damage	during	storage?

Clause	8.5.5
What	post-delivery	activities	are	applicable	to	the	organization?

Examples:	 Warranty	 provisions,	 contractual	 obligations	 (e.g.,	 maintenance	 services),	 supplementary	 services	 (e.g.,
recycling	or	final	disposal)

Clause	8.5.6
How	does	the	organization	manage	changes	to	the	service	processes?	Customer	specifications?	Equipment?

How	is	the	authority	to	approve	changes	defined?

Clause	8.6
How	does	the	organization	ensure	that	the	customer’s	requirements	for	products	(distributed)	or	services	are	met?

What	are	the	processes/inspections	used	to	support	the	quality	of	product	being	serviced?

What	is	the	authorization	process	to	approve	product	or	services	for	release	to	customers?

Clause	8.7
How	 does	 the	 organization	 ensure	 that	 product	 or	 service	 that	 does	 not	 conform	 to	 requirements	 is	 identified	 and
controlled	to	prevent	its	unintended	use	or	delivery?

How	does	the	organization	take	action	to	eliminate	the	detected	nonconformity?

How	does	the	organization	prevent	the	unintended	use	or	delivery	of	the	product?

How	 does	 the	 organization	 authorize	 the	 use,	 release,	 or	 acceptance	 of	 the	 product	 or	 service	 under	 concession	 by	 a
relevant	authority	or	the	customer	where	applicable?

What	actions	are	taken	by	the	organization	when	the	nonconforming	product	or	service	 is	detected	after	delivery	or	after
use	has	started?



9
Clause	9:	Performance	Evaluation

Clause	9,	Performance	evaluation,	is	the	“check”	component	in	the	PDCA	process:
Check:	 The	 QMS	 is	 monitored	 and	 audited	 to	 measure	 performance	 against	 the
organization’s	objectives	 and	customer	 requirements.	The	performance	and	 results	of
the	QMS	are	reported	to	top	management.

Clause	10,	Improvement,	is	the	“act”	component:
Act:	Actions	are	initiated	to	correct	deficiencies	and	improve	the	quality	performance
as	 indicated	 by	 the	monitoring	 and	measurement	 of	 the	QMS	 results.	 Resources	 and
employee	training	are	provided	as	appropriate	to	ensure	improvement	of	the	QMS.

Combining	clauses	9	and	10	results	in	the	flowchart	depicted	in	Figure	9.1.



ISO	9001:2015	provides	no	new	requirements—it	 just	 rearranges	 several	 requirements
of	 ISO	9001:2008.	An	unfortunate	change,	 in	my	opinion,	 is	 the	elimination	of	 the	clause
relating	 to	 the	monitoring	 and	measurement	 of	 processes.	 This	 requirement	was	 initiated
with	the	2000	revision	of	ISO	9001	and	was	a	major	step	in	causing	certified	organizations
to	view	their	QMS	as	a	series	of	processes	that	should	be	monitored	or	measured	to	set	a
baseline	for	improvement.	ISO	9001:2008	clause	8.2.3	stated:
The	organization	 shall	 apply	 suitable	methods	 for	monitoring	 and,	where	 applicable,
measurement	 of	 the	 quality	 management	 system	 processes.	 These	 methods	 shall
demonstrate	 the	 ability	 of	 the	 processes	 to	 achieve	 planned	 results.	 When	 planned
results	 are	 not	 achieved,	 correction	 and	 corrective	 action	 shall	 be	 taken,	 as
appropriate.

This	was	 generally	 interpreted	 by	 organizations	 and	 third-party	 auditors	 as	 requiring	 the
organization	 to	 establish	 metrics	 (and	 goals)	 for	 its	 core	 processes:	 sales,	 design,
purchasing,	production,	or	service.	Support	processes	should	at	a	minimum	be	monitored	as
part	of	the	organization’s	internal	audit	process.	If	the	organization	determined	a	metric	was
not	practical	or	useful	for	a	core	process,	then	that	process	would	also	be	monitored	by	the
internal	audit	process.	(Chapter	8	provides	metric	options	for	each	core	process.)
The	equivalent	requirements	for	process	monitoring	in	ISO	9001:2015	can	be	found	in	the

following	clauses:

4.4	Quality	management	system	and	its	processes
4.4.1:	 Determine	 and	 apply	 the	 criteria	 and	 methods	 (including	 monitoring,
measurements	 and	 related	 performance	 indicators)	 needed	 to	 ensure	 the	 effective
operation	and	control	of	these	processes;	Evaluate	these	processes	and	implement	any
changes	needed	to	ensure	that	these	processes	achieve	their	intended	results.

9.1	Monitoring,	measurement,	analysis	and	evaluation



The	 organization	 shall	 evaluate	 the	 performance	 and	 the	 effectiveness	 of	 the	 quality
management	system.

Under	 ISO	 9001:2015,	 if	 the	 auditee	 has	 not	 established	metrics	 for	 core	 processes,	 the
auditor	 can	 issue	 a	 nonconformance	 against	 clause	4.4.1	 for	 lack	of	 defined	performance
indicators	 for	 sales,	 design,	 purchasing,	 production,	 or	 service.	 The	 auditee	 could	 assert
that	their	performance	indicators	were	the	trend	charts	used	to	monitor	sales,	design,	etc.—
and	 that	 all	 were	 “good.”	 With	 the	 ISO	 9001:2008	 requirement,	 “good”	 was	 not	 as
acceptable.
Arguing	 with	 auditees	 (who	 are	 also	 your	 customers)	 is	 never	 a	 good	 thing.

ISO	 9001:2008	 was	 fairly	 clear	 in	 its	 requirement	 to	 establish	 metrics	 for	 the	 core
processes	of	an	organization.
Over	the	last	15	years,	I	have	been	quite	successful	in	coaching	clients	into	establishing

goals	 for	 their	 processes,	 and	 those	 goals	 have	 been	 helpful	 in	 measuring	 improvement
activities.	 I	 think	 the	 writers	 of	 ISO	 9001:2015	 have	 done	 the	 ISO	 quality	 world	 a
disservice	by	diluting	the	requirement	to	establish	metrics	and	goals	for	core	processes.	It
is	 particularly	 disappointing	 since	 the	 spirit	 of	 the	 2015	 standard	 is	 to	 promote	 the
integration	 of	 ISO	 9001	 into	 the	 organization’s	 business.	 Well-run	 businesses	 know	 all
about	 setting	 hard	metrics	 and	will	 continue	 to	 establish	metrics	 and	 goals	 in	 support	 of
their	improvement	activities.	Organizations	seeking	ISO	9001	certification	for	the	first	time
should	consider	establishing	metrics	and	goals	for	key	business	processes.

9.1	MONITORING,	MEASUREMENT,	ANALYSIS	AND
EVALUATION

9.1.1	General
The	organization	shall	determine	the	methods	for	monitoring,	measurement,	analysis	and	evaluation	of	the	effectiveness	of
the	quality	management	system	and	retain	appropriate	documented	information	as	evidence	of	the	results.

9.1.2	Customer	satisfaction
The	organization	shall	determine	the	methods	for	obtaining,	monitoring	and	reviewing	customer	perceptions	of	the	degree
to	which	their	needs	and	expectations	have	been	fulfilled.

NOTE:	Examples	of	monitoring	customer	perceptions	can	 include	customer	surveys,	customer	 feedback	on	delivered
products	 and	 services,	 meetings	 with	 customers,	 market-share	 analysis,	 compliments,	 warranty	 claims	 and	 dealer
reports.

9.1.3	Analysis	and	evaluation
The	organization	shall	analyze	and	evaluate:

•	Conformity	of	products	and	services;
•	The	degree	of	customer	satisfaction;
•	The	performance	and	effectiveness	of	the	quality	management	system;
•	Whether	planning	has	been	implemented	effectively;
•	The	effectiveness	of	actions	taken	to	address	risks	and	opportunities;
•	The	performance	of	external	providers;
•	The	need	for	improvements	to	the	quality	management	system.



The	requirement	for	clause	9.1.2,	Customer	satisfaction,	has	not	changed.	A	wide	range	of
options	can	be	used	to	obtain	feedback	from	customers,	such	as:

Customer	surveys
Supplier	ratings	by	customers
Customer	meeting	reports
Repeat	business
Market	share	analysis
Lost	business	analysis
Customer	compliments
Dealer	reports

Reductions	in	customer	complaints,	customer	returns,	and	warranty	returns	are	not	sufficient
measures	of	customer	satisfaction;	a	proactive	approach	is	required.	Customer	surveys	are
generally	 not	 useful	 in	 the	 business-to-business	 context.	 Surveys	 have	 more	 success
(debatably)	 in	 the	 business-to-consumer	 world.	 I	 have	 witnessed	 some	 manufacturing
organizations	 achieving	 success	 using	 surveys.	 It	 is	 all	 in	 the	 approach	 used—and	 the
customer’s	belief	that	something	will	be	done	with	the	feedback.	Some	small	clients	use	the
“ad	hoc”	survey.	When	discussing	a	sales	or	technical	issue	with	a	customer,	at	the	end	of
the	 conversation,	 the	 supplier	will	 conduct	 a	 five-minute	 spot	 survey	 consisting	of	 a	 few
questions:
How’s	 our	 quality/delivery/support?	What	 is	 working	 well?	What’s	 not	 working	 so
well?	Thank	you	and	have	a	great	day!

At	 a	 minimum,	 the	 organization	 should	 have	 a	 documented	 plan	 for	 collecting	 customer
feedback	and	a	file	containing	a	record	of	the	results.	The	plan	should	be	specific,	defining
what	the	organization	will	do,	not	what	 it	may	do.	Many	customer	feedback	plans	are	 too
vague	to	allow	auditing,	as	in	the	following	example:
The	company	continuously	monitors	customer	satisfaction	using	a	variety	of	monitoring
and	measurement	methods.	These	include	but	are	not	limited	to	on-time	deliveries	and
review	and	analysis	of	customer	returns.	In	order	to	monitor	customer	satisfaction	and
perception,	 sales	 representatives,	 customer	 service	 representatives,	 and	 other
appropriate	personnel	may	contact	customers	either	by	phone	or	personal	interviews.

If	 I	 were	 auditing	 this	 customer	 feedback	 plan,	 I	 would	 request	 to	 see	 copies	 of	 the
interviews	 and	 reports	 from	 customers.	 If	 there	was	 a	 reasonable	 number	 of	 notes—and
evidence	 of	 analysis	 and	 follow-up—I	would	 consider	 this	 organization	 in	 conformance
with	 the	 requirement	 for	 customer	 feedback,	 particularly	 if	 its	 reject	 rate	 from	customers
was	quite	low.	I	would	suggest	that	this	organization	modify	its	plan	(procedure)	to	record
the	practice	of	collecting	and	recording	interviews	with	customers	and	consider	options	to



specify	 the	 type	of	 customers	 interviewed	 (i.e.,	 key	 customers)	 and	 the	 quantity	 of	 notes.
While	this	approach	might	suit	the	scope	and	context	of	an	organization	providing	machined
parts,	molded	parts,	or	similar,	an	original	equipment	manufacturer	or	a	company	providing
products	to	consumers	should	be	more	creative	in	soliciting	feedback	from	customers.
In	my	opinion,	the	assessment	of	customer	satisfaction	has	been	a	source	of	inconsistency

on	the	part	of	 ISO	9001	auditors	 in	 the	past	several	years.	Third-party	auditors	 that	 issue
nonconformances	 related	 to	 this	 requirement	 are	 not	 adding	 much	 value	 to	 the	 auditee’s
performance.	 The	 organization’s	 response	 to	 the	 customer	 feedback	 nonconformance	 is
often	the	implementation	of	a	customer	survey—a	survey	whose	response	rate	is	less	than
15%.	 In	 those	 cases,	 the	 ISO	9001	 customer	 satisfaction	 requirement	 is	 satisfied,	 but	 the
organization’s	relationship	with	the	customer	may	not	improve;	in	fact,	some	customers	may
be	annoyed	by	the	survey!
In	 the	 spirit	 of	 ISO	 9001:2015,	 I	 suggest	 that	 organizations	 seeking	 to	 satisfy	 the

requirements	of	clause	9.1.2,	Customer	satisfaction,	consider	the	context	of	 their	business
model:	What’s	important	to	their	customer	base?	How	does	soliciting	customer	feedback	fit
their	 business	 strategy?	 Best-in-class	 organizations	 I’ve	 encountered	 in	 the	 last	 several
years	 consider	 customer	 satisfaction	 a	 given	 for	 a	 successful	 business;	 they	 are	 seeking
customer	loyalty.
Clause	9.1.3,	Analysis	and	evaluation,	requires	the	organization	to	analyze	and	evaluate

the	performance	of	the	QMS.	New	to	ISO	9001:2015	is	the	analysis	of	the	effectiveness	of
actions	taken	to	address	risks	and	opportunities.	Chapter	6	outlines	risk	analysis	approaches
available	 to	 the	 organization.	 I	 believe	 the	 requirement	 for	 risk	 analysis	 is	 a	 valuable
addition	to	the	new	standard,	particularly	for	smaller	organizations	with	minimal	resources.
The	other	 requirements	of	clause	9.1.3	will	be	addressed	 in	 the	discussion	of	clause	9.3,
Management	review,	below.

Audit	Questions
Clause	9.1
What	methods	are	used	 to	measure	 the	processes	 in	 the	organization’s	QMS?	What	are	 the	metrics	and	goals	 for	 the
following	processes?	Sales,	design,	purchasing,	infrastructure	(maintenance),	production,	service

If	 the	 organization	 has	 not	 established	 a	 measurement	 for	 a	 process	 in	 the	 QMS,	 what	 method	 is	 used	 by	 the
organization	to	monitor	that	process?

When	planned	results	or	goals	are	not	achieved,	what	process	 is	used	by	 the	organization	 to	make	corrections	or	 take
corrective	action	to	support	improvements	in	the	QMS?

Clause	9.1.2
What	are	the	methods	or	processes	used	by	the	organization	to	obtain	feedback	from	customers	as	to	the	organization’s
performance?

Examples:	Customer	surveys,	supplier	 ratings	by	customers,	customer	meeting	 reports,	 repeat	business,	market	share
analysis,	lost	business	analysis,	customer	compliments,	dealer	reports

How	or	where	is	the	process	(plan)	to	collect	the	perception	of	customer	satisfaction	documented?

What	records	are	used	to	verify	that	the	customer	satisfaction	process	is	being	maintained	by	the	organization?

Clause	9.1.3



See	clause	9.3,	Management	review.

9.2	INTERNAL	AUDIT
9.2.1:	 The	 organization	 shall	 conduct	 internal	 audits	 at	 planned	 intervals	 to	 provide	 information	 on	 whether	 the	 quality
management	system	is	effectively	 implemented	and	maintained	and	conforms	to	the	organization’s	own	requirements	for
its	quality	management	system	and	the	requirements	of	this	International	Standard.

9.2.2:	The	organization	shall	plan,	establish,	implement	and	maintain	an	audit	program	including	the	frequency,	methods,
responsibilities,	 planning	 requirements	 and	 reporting,	 taking	 into	 consideration	 the	 importance	 of	 the	 processes
concerned,	changes	affecting	the	organization	and	the	results	of	previous	audits.	The	organization	shall:

•	Define	the	audit	criteria	and	scope	for	each	audit;
•	Select	auditors	and	conduct	audits	to	ensure	objectivity	and	the	impartiality	of	the	audit	process;
•	Ensure	that	the	results	of	the	audits	are	reported	to	relevant	management;
•	Take	appropriate	correction	and	corrective	action	without	undue	delay;
•	Retain	documented	information	as	evidence	of	the	implementation	of	the	audit	program	and	the	audit	results.

In	establishing	an	internal	audit	process	for	the	QMS,	the	company	has	several	requirements
to	address:

What	is	the	schedule	or	audit	plan?
How	is	the	schedule	formulated?
Have	all	QMS	processes/clauses	been	audited?
How	is	audit	evidence	obtained	and	recorded?
Have	the	auditors	been	trained/qualified?
Are	audits	occurring	according	to	schedule?
Are	the	follow-up	actions	and	reporting	to	management	timely?

For	 an	 organization	 seeking	 registration	 to	 ISO	 9001:2015	 for	 the	 first	 time,	 evidence
should	 be	 provided	 that	 the	 organization	 conducted	 an	 internal	 audit	 to	 all	 clauses	 in
ISO	 9001:2015.	 The	 internal	 audit	 results	 should	 provide	 “information	 on	 whether	 the
quality	 management	 system	 .	 .	 .	 conforms	 to	 .	 .	 .	 the	 requirements	 of	 this	 International
Standard.”	Additionally,	 the	 organization	 needs	 to	 demonstrate	 that	 it	 “conforms	 to	 the
organization’s	 own	 requirements	 for	 its	 quality	 management	 system.”	 To	 satisfy	 this
requirement,	 internal	 audit	 evidence	must	 show	 that	 the	organization’s	practices	match	 its
interpretation	of	ISO	9001:2015	as	well	as	its	related	documented	information	(procedures
and	instructions).
Table	 9.1	 shows	 a	 process	 audit	 plan	 for	 the	 Jones	 Plastics	 Company,	 the	 injection

molding	 company	 from	 Chapter	 4.	 Jones	 Co.	 performs	 the	 manufacturing	 processes	 of
molding,	machining,	and	assembly	using	customer-provided	designs.
This	plan	is	based	on	the	process	audit	approach.	When	auditing	a	core	process	such	as

sales	or	production,	the	related	support	processes	can	also	be	sampled.	Support	processes
that	connect	to	all	core	processes	are	documents	and	records,	communication	of	the	quality



policy	 and	 quality	 objectives,	 and	 competence	 and	 training.	 Production	 and	 service
processes	 will	 typically	 also	 link	 to	 calibration,	 maintenance,	 and	 work	 environment
factors.	 The	 ISO	 9001:2015	 clauses	 at	 the	 top	 of	 the	 plan	 are	 listed	 in	 generic	 terms	 to
simplify	explanation	of	the	process	audit	concept.	In	practice,	the	organization	will	need	to
connect	the	generic	ISO	9001	clauses	to	the	actual	terms	of	ISO	9001:2015	to	ensure	that	all
requirements	 are	 audited.	 In	planning	 internal	 audits,	 the	organization	needs	 to	 satisfy	 the
requirement	of	clause	9.2.2:
The	 organization	 shall	 plan,	 establish,	 implement	 and	 maintain	 an	 audit	 program
including	the	frequency,	methods,	responsibilities,	planning	requirements	and	reporting,
taking	into	consideration	the	importance	of	the	processes	concerned,	changes	affecting
the	organization	and	the	results	of	previous	audits.

The	 organization	 should	 establish	 a	 priority	 system	 for	 allotting	 auditor	 time	 in	 order	 to
maximize	 information	 gleaned	 from	 the	 internal	 audits.	 Processes	with	 deficiencies	 from
past	 audits	may	need	 to	be	audited	more	 frequently	 than	audits	with	no	 issues.	Processes
presenting	the	greatest	risk	to	 the	organization	(e.g.,	customer	returns,	cost	 impact)	should
also	receive	more	auditing	attention.	In	the	audit	plan	shown	in	Table	9.1,	the	Jones	Plastics
Company	 established	 a	 ranking	 system	whereby	 processes	with	 a	 high	 impact	 should	 be
audited	 every	 6	 months;	 medium	 impact,	 every	 12	 months;	 and	 low	 impact,	 every	 18
months.	Once	the	plan	is	organized	for	impact	and	frequency,	the	organization	should	assign
auditors	for	the	next	year	or	two.



Qualifications	and	Training	Requirements	for	Internal	Auditors
Clause	9.2	does	not	explicitly	define	a	requirement	for	auditor	qualifications.	It	does	state:
“Select	 auditors	 and	conduct	 audits	 to	 ensure	objectivity	 and	 the	 impartiality	of	 the	 audit
process.”	 This	 is	 common	 practice	 in	 auditing	 for	 all	 management	 systems.	 An	 internal
auditor	from	the	production	process	should	not	be	assigned	to	audit	his	or	her	own	process.
Those	 assigned	 the	 responsibility	 and	 authority	 to	manage	 the	QMS	need	 to	 be	 judicious
when	deciding	whether	they	are	too	involved	in	providing	internal	audits	for	the	clause	they
are	responsible	for	managing.
Clause	 7.2,	 Competence,	 states:	 “The	 organization	 shall	 ensure	 that	 these	 persons	 are

competent	on	the	basis	of	appropriate	education,	training	or	experience.”
An	 experienced	 third-party	 auditor	 will	 challenge	 the	 organization	 on	 how	 and	 why	 the
organization’s	 internal	auditors	are	qualified	 to	conduct	ISO	9001:2015	internal	audits.	A
recommended	 approach	 for	 qualifying	 internal	 auditors	 is	 to	 have	 several	 employees
(depending	on	 the	 size	of	 organization)	 trained	by	 a	QMS	expert,	 either	 through	a	public
training	 course	 or	 on	 site	 if	 that	 option	 is	 more	 efficient	 due	 to	 class	 size.	 Once	 a	 few
employees	are	qualified	to	conduct	ISO	9001	internal	audits,	the	organization	can	have	them
train	other	employees	to	do	the	same.	It	 is	important	to	have	a	defined	plan	for	qualifying
auditors—and	to	keep	records	of	how	they	are	trained.	If	a	third-party	consultant	is	used	to
conduct	internal	audits,	their	qualifications	should	be	noted	in	the	organization’s	files,	and
their	role	should	be	documented	in	the	organization’s	procedures.
There	are	a	few	ways	an	organization	may	retain	documented	information	as	evidence

of	the	implementation	of	the	audit	program	and	the	audit	results.	Prepared	check	sheets
or	customized	question	lists	are	commonly	used	to	drive	the	audit	fact	finding.	One	option
used	by	both	 internal	and	external	auditors	 is	 the	process	diagram	or	“turtle	diagram,”	an
example	of	which	is	shown	in	Figure	9.2.	The	auditor	uses	this	type	of	diagram	to	collect
and	record	input	and	output	data	for	a	process	in	the	“head”	and	“tail,”	while	the	four	“legs”
capture	 the	 related	 equipment,	machines,	 and	measuring	devices;	 the	 employees	 involved
(training);	 the	 process	 metrics	 or	 measures;	 and	 the	 methods	 or	 procedures	 defining	 the
process	and	controls.



While	 the	process	diagram	can	be	used	effectively	 to	collect	 evidence	during	an	audit,
this	 technique	is	prone	to	error	 if	 the	auditor	 is	not	properly	 trained	and	the	person	being
interviewed	does	not	understand	the	terms	and	the	questions	being	asked.	I	think	the	process
diagram	 is	 best	 used	 in	 preparing	 for	 an	 audit—and	 should	 be	 supplemented	 with
conventional	 check	 sheets	 during	 the	 actual	 audit	 and	 interviews.	 Figure	 9.3	 shows	 a
process	diagram	for	the	audit	of	an	injection	molding	process.

Prior	 to	 interviewing	 the	 operating	 personnel,	 the	 auditor	 should	 meet	 with	 various
personnel	 involved	 in	 the	 process	 planning	 and	 collect	 information	 on	 the	 inputs,	 raw
materials,	 etc.	 The	 support	 documentation	 to	 control	 the	 process,	 the	 specific	 equipment
involved,	and	the	parameters	to	measure	the	effectiveness	of	the	process	are	researched	and
recorded	by	 the	auditor.	The	employees	 involved	 in	 supporting	 the	process	being	audited
are	identified	as	well.	This	information	assists	the	auditor	in	verifying	the	training	required
for	 operations,	 quality,	 and	 maintenance	 personnel.	 Finally,	 the	 output	 of	 the	 process
provides	the	auditor	with	information	on	quality	acceptance	criteria	and	lot	quantities.
An	 audit	 check	 sheet	 can	 then	 be	 used	 to	 control	 the	 interviews	 during	 the	 audit.	 In	 a

production	 or	 service	 operation,	 the	 check	 sheet	 can	 be	 organized	 as	 process	 based	 to
combine	several	clauses	of	ISO	9001:2015.	An	example	of	a	check	sheet	for	a	production
process	is	shown	in	Figure	9.4.



Internal	Audit	Reports	and	Follow-Up	Actions
The	organization	needs	to	maintain	a	report	of	the	results	of	the	internal	audit,	including	a
summary	report	defining	how	the	audit	was	conducted,	issues	raised	(nonconformances	and
opportunities	for	improvement	[OFIs]),	and	follow-up	activities	defined.	Nonconformances
should	be	entered	in	the	organization’s	corrective	action	process.	OFIs	should	be	addressed
by	the	organization,	with	follow-up	response	documented.	An	OFI	is	generally	defined	as
an	observation,	which	is	not	a	nonconformance	but	a	suggestion	to	improve	the	efficiency,
clarity,	or	some	other	aspect	of	the	process.	These	opportunities	should	be	recorded	in	the
final	audit	report	for	the	benefit	of	the	organization.

Audit	Questions
Clause	9.2.1



How	does	the	organization	plan	and	schedule	internal	audits	of	the	QMS?

How	does	the	organization	record	discrepancies	or	nonconformities	(findings)	discovered	when	conducting	internal	audits
of	the	QMS?

How	does	the	organization	use	the	status	and	importance	of	the	processes	in	the	QMS	in	establishing	audit	frequency?

How	does	the	organization	use	the	results	of	previous	audits	of	the	QMS	in	establishing	audit	frequency?

How	are	the	internal	auditors	trained	and	qualified	to	perform	internal	audits?

How	does	the	organization	ensure	that	internal	audits	are	conducted	with	objectivity	and	impartiality?

If	internal	audits	are	conducted	by	a	third-party	auditor,	is	the	auditor	qualified	to	perform	audits	to	ISO	9001:2015?

If	 internal	audits	are	conducted	by	a	 third-party	auditor,	has	 the	organization’s	management	approved	 the	audit	plan	and
the	process	for	follow-up	activities?

9.3	MANAGEMENT	REVIEW

9.3.1	General
Top	management	shall	review	the	organization’s	quality	management	system,	at	planned	intervals,	to	ensure	its	continuing
suitability,	adequacy,	effectiveness	and	alignment	with	the	strategic	direction	of	the	organization.

9.3.2	Management	review	inputs
The	management	review	shall	be	planned	and	carried	out	taking	into	consideration:

•	The	status	of	actions	from	previous	management	reviews;
•	Changes	in	external	and	internal	issues	that	are	relevant	to	the	quality	management	system;
•	The	adequacy	of	resources;
•	The	effectiveness	of	actions	taken	to	address	risks	and	opportunities;
•	Opportunities	for	improvement.

The	 management	 review	 shall	 contain	 information	 on	 the	 performance	 and	 effectiveness	 of	 the	 quality	 management
system,	including	trends	in:

•	Customer	satisfaction	and	feedback	from	relevant	interested	parties;
•	The	extent	to	which	quality	objectives	have	been	met;
•	Process	performance	and	conformity	of	products	and	services;
•	Nonconformities	and	corrective	actions;
•	Monitoring	and	measurement	results;
•	Audit	results;
•	The	performance	of	external	providers.

9.3.3	Management	review	outputs
The	outputs	of	the	management	review	shall	include	decisions	and	actions	related	to:

•	Opportunities	for	improvement;
•	Any	need	for	changes	to	the	quality	management	system;
•	Resource	needs.

The	organization	shall	retain	documented	information	as	evidence	of	the	results	of	management	reviews.

The	 organization	 has	 several	 options	 related	 to	 reporting	 the	 status	 of	 the	 QMS.	 The
management	 review	 meeting	 can	 be	 incorporated	 into	 the	 organization’s	 business
management	 meetings.	 Whatever	 the	 format,	 the	 agenda	 of	 the	 QMS	 review	 meeting	 is
straightforward	 and	 prescriptive—each	 agenda	 topic	 needs	 to	 be	 addressed	 during	 the
frequency	cycle	established	in	the	organization’s	planning.	At	a	minimum,	the	QMS	should
be	reviewed	annually	by	the	organization’s	senior	staff.



Consistent	 with	 the	 requirement	 of	 ISO	 9001:2015	 clause	 5.1,	 Leadership	 and
commitment	(“ensuring	the	integration	of	 the	quality	management	system	requirements	 into
the	 organization’s	 business	 processes”),	 top	 management	 should	 both	 attend	 and	 fully
participate	in	the	quality	management	meetings.	The	emphasis	on	top	management’s	stronger
involvement	in	the	QMS	is	new	to	ISO	9001:2015.	Many	ISO	9001–certified	organizations
have	already	 integrated	quality	management	 into	 their	business	model	and	strategy.	 I	have
audited	 companies	 of	 all	 sizes	 whose	 quality	 performance	metrics	 were	 woven	 into	 the
business	 plan:	 the	 KPIs	 assigned	 to	 quality	 and	 business	 parameters	 also	 included	 the
environmental	 metrics	 of	 hazardous	 waste	 reduction,	 material	 recycling,	 and	 utility	 use.
Quality	waste	reduction	projects	included	improved	environmental	performance.
In	 my	 observations,	 best-in-class	 organizations	 have	 established	 a	 BMS	 incorporating

their	 financial,	 quality,	 safety,	 and	 environmental	 systems	 into	 a	 cohesive	 operational
model.	 A	 natural	 byproduct	 of	 a	 successful	 BMS	 is	 improved	 employee,	 supplier,	 and
community	 relationships.	Unfortunately,	 I	 have	 also	 audited	 too	many	 ISO	9001–certified
organizations	 where	 top	 management	 treats	 their	 ISO	 9001	 certificate	 as	 “just	 another
program,”	with	 responsibilities	 delegated	 and	managed	with	 the	 least	 drain	 on	 resources
and	 costs.	 ISO	 9001:2015	 is	 attempting	 to	 address	 this	 apparent	 gap	 by	 providing	 the
registrar’s	 third-party	auditors	with	clear	requirements	related	to	top	management’s	direct
involvement	in	the	organization’s	quality	performance	and	connection	to	the	organization’s
business	strategy.
“Suitability”	means	the	QMS	must	be	appropriate	to	the	organization’s	current	processes

—what	 the	 organization	 does.	 If	 the	 organization	 adds	 new	 manufacturing	 or	 service
activities,	 the	 organization	 needs	 to	 consider	 whether	 the	 QMS	 is	 still	 appropriate.
“Adequacy”	refers	to	whether	the	QMS	meets	the	requirements	of	the	International	Standard
and	 is	 implemented	 appropriately.	 “Effectiveness”	 refers	 to	 whether	 it	 is	 achieving	 the
desired	results	(i.e.,	meeting	its	objectives).	When	reviewing	the	QMS,	management	should
provide	a	summary	statement	addressing	the	suitability,	adequacy,	and	effectiveness	of	the
QMS,	highlighting	where	gaps	may	exist	and	where	management	actions	(and	resources)	are
required	to	put	the	quality	commitments	back	on	track.

Audit	Questions
Clause	9.3.1
What	 is	 the	 frequency	 for	 conducting	 management	 reviews	 of	 the	 QMS?	What	 are	 the	 dates	 of	 the	 two	 most	 recent
meetings?

How	does	the	organization	review	the	performance	of	the	products	(or	services)	provided	by	the	organization?

How	does	the	organization	review	the	performance	of	the	processes	in	the	QMS?
Examples:	 Sales/order	 entry,	 design,	 external	 providers	 (purchasing),	 manufacturing,	 services,	 engineering	 support,
quality	assurance,	facilities/maintenance,	shipping/warehouse,	human	resources

Do	management	review	notes	contain	information	on:
•	Results	of	audits?
•	Customer	feedback?
•	Status	of	corrective	actions?
•	Follow-up	actions	from	previous	management	reviews?



•	Changes	that	could	affect	the	QMS?

How	does	the	organization	summarize	the	suitability,	adequacy,	and	effectiveness	of	its	QMS?



10
Clause	10:	Improvement

10.1	GENERAL
The	organization	 shall	 determine	and	 select	 opportunities	 for	 improving	 the	 performance	and	effectiveness	 of	 the	 quality
management	system	and	implement	any	necessary	actions	to	enhance	customer	satisfaction	to	include:

•	Improving	products	and	services	to	meet	requirements	as	well	as	to	address	future	needs	and	expectations;
•	Correcting,	preventing	or	reducing	undesired	effect.

Clause	10	 requires	 the	organization	 to	 establish	 and	maintain	processes	 to	 correct	 errors
and	make	improvements	in	the	QMS.	In	addition	to	ensuring	that	the	organization	complies
with	 its	 customer	 commitments,	 the	 ISO	 9001:2015	 standard	 requires	 the	 organization	 to
analyze	 and	 improve	 its	 performance.	 Prior	 versions	 of	 ISO	9001	 included	 clause	 8.5.3,
Preventive	action:
The	 organization	 shall	 determine	 action	 to	 eliminate	 the	 causes	 of	 potential
nonconformities	 in	 order	 to	 prevent	 their	 occurrence.	 Preventive	 actions	 shall	 be
appropriate	to	the	effects	of	the	potential	problems.

The	risk	analysis	clauses	of	ISO	9001:2015	outline	a	form	of	preventive	action;	the	entire
QMS	 is	 preventive	 in	 nature.	 The	 removal	 of	 the	 preventive	 action	 requirement	 is	 long
overdue.	Readers	with	many	years	of	experience	with	ISO	9001	auditing	will	be	relieved	to
no	 longer	 hear	 an	 auditor	 say	 “You	 don’t	 have	 any	 preventive	 actions”	 or	 “That’s	 a
corrective	action,	not	a	preventive	action.”	The	advent	of	Six	Sigma	and	lean	manufacturing
in	the	last	several	years	has	provided	organizations	of	all	sizes	with	techniques	to	eliminate
the	 causes	 of	 potential	 nonconformities.	 Proper	 application	 of	 risk	 analysis	 is	 a	 good
addition	to	ISO	9001,	in	my	opinion.

10.2	NONCONFORMITY	AND	CORRECTIVE	ACTION



10.2.1:	 When	 nonconformity	 occurs,	 including	 any	 arising	 from	 complaints,	 the	 organization	 shall	 react	 to	 the
nonconformity	and,	as	applicable,	take	action	to	control	and	correct	and	deal	with	the	consequences.

The	organization	shall	evaluate	the	need	for	action	to	eliminate	the	cause	of	the	nonconformity,	in	order	that	it	does	not
recur	or	occur	elsewhere,	by:

•	Reviewing	and	analyzing	the	nonconformity;
•	Determining	the	causes	of	the	nonconformity;
•	Determining	if	similar	nonconformities	exist,	or	could	potentially	occur;
•	Implementing	any	action	needed;
•	Reviewing	the	effectiveness	of	any	corrective	action	taken;
•	Updating	the	risks	and	opportunities	determined	during	planning,	if	necessary;
•	Making	changes	to	the	QMS,	if	necessary.

Corrective	actions	shall	be	appropriate	to	the	effects	of	the	nonconformities	encountered.

10.2.2:	 The	 organization	 shall	 retain	 documented	 information	 as	 evidence	 of	 the	 nature	 of	 the	 nonconformities	 and	 any
subsequent	actions	taken	and	the	results	of	any	corrective	action.

Most	companies,	whether	they	have	a	formal	QMS	or	not,	have	a	corrective	action	process.
For	over	25	years,	 ISO	9001	has	promulgated	corrective	 action	 initiatives,	which,	 in	my
opinion,	 has	made	 a	 great	 contribution	 to	 improvements	 in	manufacturing	 product	 quality
and	services.
Some	 situations	 call	 for	 a	 formal,	multifunction	 corrective	 action	with	 cause	 analysis,

effectiveness	monitoring,	and	so	forth,	but	a	find-and-fix	approach	can	often	be	effective	as
well.	During	a	plant	tour,	several	minor	deficiencies	might	be	observed.	In	that	case,	rather
than	 entering	 the	 items	 in	 the	 corrective	 action	 program,	 the	 issues	 could	 be	 fixed	 or
resolved	and	recorded	in	a	log	such	as	the	one	shown	in	Table	10.1.

The	log	would	be	reviewed	by	the	quality	manager	(or	team)	to	ensure	proper	follow-up.
If	the	issues	recurred,	a	formal	nonconformance/corrective	action	might	be	necessary.
If	the	situation	requires	the	issuance	of	a	corrective	action,	the	action	should	not	only	fix

the	problem	but	also	maximize	analysis	to	prevent	recurrence	of	the	issue.	In	a	corrective
action	 the	 actions	 should	 correct	 the	 situation,	 provide	 analysis	 of	 cause,	 and	 provide
correction	for	cause.	The	following	is	an	example	of	a	corrective	action:

Description	of	Nonconformity
Scales	at	loading	dock	not	calibrated

Corrective	Action
Calibrate	scales



Root	Cause
The	manual	Master	Calibration	list	is	not	being	maintained

Correction	for	Cause
Quality	manager	will	purchase	new	software	system	with	schedule	capability

Diligence	in	both	root	cause	analysis	and	determining	the	correction	for	cause	is	essential	in
maintaining	an	effective	corrective	action	process.	A	common	root	cause	analysis	technique
referred	 to	 as	 Five	Whys	 involves	 questioning	 what	 caused	 a	 problem	 until	 you	 can	 no
longer	answer	why	something	happened.	See	Appendix	D	for	an	example	of	Five	Whys.	For
example:
A	car	crashes	into	a	store.	Why?	The	gas	pedal	stuck.	Why?	Something	got	in	the	way.
Why?	The	 floor	mat	moved.	Why?	 It	wasn’t	 properly	 secured.	Why?	The	 attachment
design	did	not	work.	Why?	It	was	either	incorrectly	installed	or	poorly	designed.	Why?
I	give	up!	Ask	the	car	manufacturer.

One	of	my	colleagues	in	the	quality	world	claims	there	are	only	two	root	causes	for	every
defect	 in	manufacturing:	 incompetent	workers	 and	 arrogant	management.	And	 actually,	 he
would	say,	“the	workers	are	incompetent	because	management	is	arrogant!”	In	reality	there
are	several	general	categories	of	reasons	for	failures	in	manufacturing	and	services:

Misunderstanding	of	customer	requirements
Poor	design
Lack	of	clear	instructions
Supplier	error
Human	error	(training)

When	 the	 root	 cause	 is	 determined	 to	 be	 human	 error,	 or	 lack	 of	 training,	 the	 risk	 of	 the
problem	reoccurring	is	usually	high.	If	the	organization	does	not	make	a	major	upgrade	to	its
training	program,	then	the	correction	for	cause	was	not	effective.	Most	third-party	auditors
are	 reluctant	 to	 accept	 human	 error	 or	 lack	 of	 training	 as	 a	 root	 cause.	 There	 is	 almost
always	 an	 attendant	 cause	 when	 human	 error	 occurs,	 such	 as	 unclear	 or	 complicated
instructions.
To	 ensure	 that	 corrections	 resolve	 the	 issues,	 and	 thus	 avoid	 repeating	 the	 corrective

action	 review	and	change	steps,	 the	organization	should	establish	effectiveness	measures.
Using	 the	 above	 scale	 calibration	 example,	 the	organization	would	 increase	 the	 sampling
frequency	for	calibration	checks—or	better	yet,	ask	the	users	of	calibrated	devices	to	take
ownership	 of	 the	 status	 of	 devices	 in	 their	 area.	 Most	 third-party	 auditors	 spend
considerable	time	reviewing	the	organization’s	corrective	actions	and	follow-up	activities
to	 evaluate	 whether	 corrections	 are	 completed	 in	 a	 timely	 fashion	 and	 the	 fixes	 are
effective.



Audit	Questions
Clause	10.2
How	does	the	organization	respond	to:

•	Customer	complaints?
•	Returned	products	from	customers?
•	Defective	product	or	material	from	suppliers?
•	Defective	material	or	product	during	manufacturing?
•	Nonconformances	noted	during	internal	audits?
•	Nonconformances	noted	during	customer	or	third-party	audits?

Does	the	corrective	action	process	include:
•	Correcting	the	nonconformance?
•	Determining	the	cause	of	the	nonconformance?
•	Providing	a	correction	for	the	cause	to	prevent	reoccurrence?
•	Reviewing	the	effectiveness	of	the	corrective	action	taken?
•	Closing	corrective	actions	as	planned?

10.3	CONTINUAL	IMPROVEMENT
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	 from	management	 review,	 to
determine	if	there	are	needs	or	opportunities	that	shall	be	addressed	as	part	of	continual	improvement.

The	 trends	 in	 causes	 of	 corrective	 actions	 in	 an	 organization	 can	 indicate	 the	 need	 for
improvements.	 If	 there	 are	 continual	 or	 systemic	 issues	 related	 to	 weak	 or	 poorly
implemented	 design	 projects,	 the	 organization	 could	 establish	 an	 improvement	 team	 to
improve	the	design	process.	Many	organizations	are	using	quality	tools	such	as	Six	Sigma	to
bring	about	improvements.	Six	Sigma	is:
A	method	that	provides	organizations	tools	to	improve	the	capability	of	their	business
processes.	 This	 increase	 in	 performance	 and	 decrease	 in	 process	 variation	 lead	 to
defect	reduction	and	improvement	in	profits,	employee	morale,	and	quality	of	products
or	 services.	Six	Sigma	quality	 is	a	 term	generally	used	 to	 indicate	a	process	 is	well
controlled	 (within	 process	 limits	 ±3s	 from	 the	 center	 line	 in	 a	 control	 chart,	 and
requirements/tolerance	limits	±6s	from	the	center	line).	(Kubiak	and	Benbow	2009,	6–
7)

ASQ’s	website	(www.asq.org)	has	many	resources	for	organizations	interested	in	learning
more	about	Six	Sigma.	Appendix	E	summarizes	Six	Sigma.	A	scaled-down	version	of	Six
Sigma	used	by	many	companies	to	support	their	improvement	efforts	is	the	DMAIC	process.
The	following	is	a	summary	of	the	DMAIC	process:
DMAIC	 is	a	data-driven	quality	 strategy	used	 to	 improve	processes.	 It	 is	 an	 integral
part	of	a	Six	Sigma	initiative,	but	in	general	can	be	implemented	as	a	standalone	quality
improvement	 procedure	 or	 as	 part	 of	 other	 process	 improvement	 initiatives	 such	 as
lean.	DMAIC	is	an	acronym	for	the	five	phases	that	make	up	the	process:



Define	the	problem,	improvement	activity,	opportunity	for	improvement,	the
project	goals,	and	customer	(internal	and	external)	requirements.
Measure	process	performance.
Analyze	the	process	to	determine	root	causes	of	variation,	poor	performance
(defects).
Improve	process	performance	by	addressing	and	eliminating	the	root	causes.
Control	the	improved	process	and	future	process	performance.

The	 DMAIC	 process	 easily	 lends	 itself	 to	 the	 project	 approach	 to	 quality
improvement	encouraged	and	promoted	by	Juran.	(Borror	2009,	333)

I’ve	 seen	many	 small	 organizations	become	proficient	 in	 utilizing	 the	DMAIC	process	 to
bring	about	 improvements	 in	many	 facets	of	 their	business.	 Increased	material	utilization,
reduction	 of	 product	 defects,	 and	 reduction	 of	 cycle	 time	 in	 software	 development	 are
examples	 of	 where	 the	 DMAIC	 process	 can	 be	 effective.	 The	 discipline	 of	 ISO	 9001
controls	 is	 quite	 consistent	with	DMAIC	 steps	 and	 the	 improvements	 obtained	 should	 be
maintained	as	elements	of	the	QMS.
Other	quality	tools	such	as	lean	manufacturing	can	be	utilized	to	improve	the	efficiency	of

processes	and	productivity.	According	to	ASQ:
Lean	manufacturing	is	a	system	of	techniques	and	activities	for	running	a	manufacturing
or	service	operation.	The	techniques	and	activities	differ	according	to	the	application
at	hand	but	they	have	the	same	underlying	principle:	 the	elimination	of	all	non-value-
adding	activities	and	waste	from	the	business.

Lean	techniques	can	be	very	helpful	in	reducing	setup	time,	reorganizing	the	plant	floor,	and
removing	 waste.	 Employees	 generally	 appreciate	 the	 lean	 process	 as	 the	 improvements
occur	rather	quickly	and	make	their	jobs	easier.	Appendix	F	summarizes	Lean.
DMAIC	and	lean	manufacturing	programs,	implemented	in	conjunction	with	an	ISO	9001

certification,	provide	an	organization	with	terrific	tools	to	improve	their	business	results.

Audit	Questions
Clause	10.3
How	does	the	organization	improve	the	performance	of	the	organization’s	QMS:

•	Improvement	teams?
•	Projects?
•	Trend	charts?

What	examples	indicate	improvement?



11
Interpretation	Guidance:	ISO	9001:2015

Standard

Several	clauses	of	ISO	9001:2015	contain	requirements	that,	in	my	opinion,	are	difficult	to
interpret,	and	Annex	A,	Clarification	of	new	structure,	terminology	and	concepts,	does	not
effectively	clarify	them.	This	chapter	discusses	some	of	the	clauses	that	I	believe	could	be
clearer	in	defining	auditable	requirements.

CLAUSE	6.1,	ACTIONS	TO	ADDRESS	RISKS	AND
OPPORTUNITIES

Clause	 6.1	 includes	 references	 to	 previous	 clause	 requirements	 using	 the	 clause	 number
only,	without	clarifying	the	linkage.	Organizations	or	auditors	should	not	have	to	return	to
clauses	4.1,	4.2,	and	4.4	to	understand	the	issues	or	requirements	connected	to	clause	6.1,
or	why	these	clauses	are	important	in	the	context	of	planning	for	risks.

6.1	Actions	to	address	risks	and	opportunities	(ASQ/ANSI/ISO	9001:2015,	as
released	October	2015)
6.1.1	When	planning	for	the	quality	management	system,	the	organization	shall	consider
the	issues	referred	to	in	4.1	and	the	requirements	referred	to	in	4.2	and	determine	the
risks	and	opportunities	that	need	to	be	addressed	to:
a)	give	assurance	that	the	quality	management	system	can	achieve	its	intended	result(s);
b)	enhance	desirable	effects;
c)	prevent,	or	reduce,	undesired	effects;
d)	achieve	improvement
6.1.2	The	organization	shall	plan:
a)	actions	to	address	these	risks	and	opportunities;
b)	how	to:
1)	integrate	and	implement	the	actions	into	its	quality	management	system	processes
(see	4.4);

2)	evaluate	the	effectiveness	of	these	actions



Actions	 taken	 to	 address	 risks	 and	 opportunities	 shall	 be	 proportionate	 to	 the
potential	impact	on	the	conformity	of	products	and	services.
NOTE	1	Options	to	address	risks	can	include	avoiding	risk,	 taking	risk	in	order	to

pursue	 an	 opportunity,	 eliminating	 the	 risk	 source,	 changing	 the	 likelihood	 or
consequences,	sharing	the	risk,	or	retaining	risk	by	informed	decision.
NOTE	 2	 Opportunities	 can	 lead	 to	 the	 adoption	 of	 new	 practices,	 launching	 new

products,	 opening	 new	markets,	 addressing	 new	 clients,	 building	 partnerships,	 using
new	 technology	 and	 other	 desirable	 and	 viable	 possibilities	 to	 address	 the
organization’s	or	its	customers’	needs.

In	 Chapter	 6,	 I	 paraphrased	 this	 clause	 to	 directly	 describe	 the	 linkage	with	 clause	 4.1,
Understanding	 the	 organization	 and	 its	 context;	 clause	 4.2,	 Understanding	 the	 needs	 and
expectations	 of	 interested	 parties;	 and	 clause	 4.4,	 Quality	 management	 system	 and	 its
processes.	I	believe	the	paraphrased	clause	6.1	more	clearly	defines	the	actions	required	to
address	risks	and	opportunities:

6.1	Actions	to	address	risks	and	opportunities	(Author’s	paraphrase)
6.1.1	When	planning	for	the	quality	management	system,	the	organization	shall	consider
the	context	of	the	organization	and	the	needs	of	interested	parties.
The	 organization	 shall	 determine	 the	 risks	 and	 opportunities	 that	 need	 to	 be

addressed	to	give	assurance	that	the	quality	management	system	can:
•	Achieve	its	intended	results;
•	Enhance	desirable	effects;
•	Prevent,	or	reduce,	undesired	effects;
•	Achieve	improvement.
6.1.2	The	organization	shall	plan:
•	Actions	to	address	these	risks	and	opportunities;
•	How	to	integrate	and	implement	the	actions	into	its	quality	management	system
processes;

•	How	to	evaluate	the	effectiveness	of	these	actions.
Actions	 taken	 to	 address	 risks	 and	 opportunities	 shall	 be	 proportionate	 to	 the

potential	impact	on	the	conformity	of	products	and	services.
Clause	 6.1	 includes	 five	 levels	 of	 indexing	 (6.1.2.a,	 1).	 Why	 is	 this	 necessary?	 The
paraphrased	clause	6.1	 in	 the	Handbook	 eliminates	 the	 fifth	 level—and	 could	 have	 been
just	as	clear	with	three	levels.	The	previous	revision	of	ISO	9001	in	2008	used	a	maximum
of	 three	 levels	 and	 is	much	more	 readable	 and	 easier	 to	 interpret	 than	 the	 2015	version.
Other	 clauses	 in	 ISO	 9001:2015	 that	 use	 excessive	 indexing	 include	 clauses	 8.1
Operational	 planning	 and	 control,	 8.5	 Production	 and	 service	 provision,	 and	 9.2	 Internal
audit.



Writers	 of	 the	 2015	 standard	 may	 defend	 the	 need	 to	 provide	 multiple	 levels	 for	 a
requirement	 to	 facilitate	 the	 clear	 presentation	 of	 gaps	 or	 nonconformances	 in	 an
organization’s	actions	related	to	the	requirement.	This	is	contradicted	by	the	majority	of	the
clauses	 in	 ISO	 9001:2015.	 For	 example,	 clause	 8.5.2,	 Identification	 and	 traceability,
contains	four	requirements	(“shall”s)	but	has	no	indexing:

8.5.2	Identification	and	traceability
The	organization	 shall	 use	 suitable	means	 to	 identify	 outputs	when	 it	 is	 necessary	 to
ensure	the	conformity	of	products	and	services.
The	organization	 shall	 identify	 the	 status	of	outputs	with	 respect	 to	monitoring	and

measurement	requirements	throughout	production	and	service	provision.
The	 organization	 shall	 control	 the	 unique	 identification	 of	 the	 outputs	 when

traceability	is	a	requirement,	and	shall	retain	the	documented	information	necessary	to
enable	traceability.

Clause	 8.5.3,	 Property	 belonging	 to	 customers	 or	 external	 providers,	 and	 clause	 8.5.4,
Preservation,	are	also	not	excessively	 indexed.	Ironically,	 in	my	mind,	 these	clauses	have
more	potential	for	discrepancies	and	nonconformances	than	the	overindexed	clause	6.1.
Section	A4,	Clarification	 of	 new	 structure,	 terminology	 and	 concepts,	 is	 intended	 to

clarify	 the	 requirements	 of	 clause	 6.1,	 Actions	 to	 address	 risks	 and	 opportunities.	 The
clarification	 provides	 a	 path	 for	 organizations	 to	 essentially	 ignore	 the	 new	 requirement
related	to	analyzing	and	addressing	risk,	as	it	indicates	that	risk	planning	documentation	is
not	required:

A4	Risk-based	thinking
Although	(6.1)	specifies	that	the	organization	shall	plan	actions	to	address	risks,	there
is	no	requirement	for	formal	methods	for	risk	management	or	a	documented	risk
management	 process.	 Organizations	 can	 decide	 whether	 or	 not	 to	 develop	 a	 more
extensive	risk	management	methodology	than	is	required	by	this	International	Standard,
e.g.	through	the	application	of	other	guidance	or	standards.
Not	all	the	processes	of	a	quality	management	system	represent	the	same	level	of	risk

in	 terms	 of	 the	 organization’s	 ability	 to	 meet	 its	 objectives,	 and	 the	 effects	 of
uncertainty	 are	 not	 the	 same	 for	 all	 organizations.	Under	 the	 requirements	 of	 6.1	 the
organization	is	responsible	for	its	application	of	risk-based	thinking	and	the	actions	it
takes	 to	 address	 risk,	 including	 whether	 or	 not	 to	 retain	 documented	 information	 as
evidence	of	its	determination	of	risks.

The	 paraphrased	 interpretation	 in	 the	Handbook	 indicates	 there	 is	 a	 requirement	 for	 the
organization	 to	 “determine	 the	 risks	 and	 opportunities	 that	 need	 to	 be	 addressed	 to	 give
assurance	 that	 the	quality	management	 system	can	 achieve	 its	 intended	 results.”	 I	 believe
many	third-party	auditors	will	agree	with	this	interpretation	of	clause	6.1.1	and	will	expect
some	form	of	documentation	showing	 that	 risk-based	 thinking	 is	part	of	 the	organization’s
QMS.	Again,	A4,	Risk-based	thinking,	states:



Under	the	requirements	of	6.1	the	organization	is	responsible	for	its	application	of	risk-
based	thinking	and	the	actions	it	takes	to	address	risk,	including	whether	or	not	to	retain
documented	information	as	evidence	of	its	determination	of	risks.

A	guideline	I	use	in	training	internal	auditors	is,	“If	it	is	not	documented,	it	didn’t	happen.”
An	auditor	having	 to	determine	 if	 an	organization	 is	 applying	 risk-based	 thinking	without
objective	evidence	(documentation)	is	contrary	to	the	concept	of	auditing.	Since	the	genesis
of	ISO	9000	in	1987,	anecdotal	or	verbal	evidence	has	never	been	acceptable	verification
for	satisfying	a	requirement.
Providing	evidence	that	the	organization	assesses	the	risks	and	opportunities	related	to	its

purpose,	 business	 strategy,	 and	 expectations	 of	 interested	 parties	 to	 ensure	 that	 the	QMS
meets	 its	objectives	 should	be	a	 requirement,	unless	after	consideration	 the	 organization
can	convince	 themselves	 (and	 the	auditor)	 that	 the	 risk	analysis	process	adds	no	value	 to
their	 business—which	 is	 unlikely,	 in	 my	 opinion.	 Even	 very	 small	 organizations	 have
reason	to	be	concerned	about	the	challenges	and	risks	facing	their	business.
In	my	opinion,	 the	elimination	of	 the	preventive	action	 requirement	 is	a	good	step.	The

advent	of	 the	Six	Sigma	and	 lean	manufacturing	quality	 tools	 in	 the	 last	several	years	has
provided	 organizations	 of	 all	 sizes	 with	 techniques	 to	 eliminate	 the	 causes	 of	 potential
nonconformances.	 Quality	 tools	 currently	 used	 in	 many	 organizations	 include	 strategic
planning	 process,	 SWOT	 analysis,	 Six	 Sigma,	 and	 lean	 manufacturing	 programs.	 FMEA
could	be	applied.	While	organizations	with	an	effective	QMS	certainly	understand	the	risks
related	 to	 their	 operations,	 the	 new	 requirements	 of	 ISO	9001:2015	may	have	 a	 positive
effect	 on	 organizations	 by	 requiring	 a	 more	 formalized	 risk	 evaluation	 process	 and
subjecting	it	to	a	third-party	audit.	I	encourage	organizations	certifying	to	ISO	9001:2015	to
include	 some	 form	 of	 documentation	 explaining	 their	 risk	 planning	 process.	 It	 is	 a	 good
business	practice—and	may	help	the	organization	avoid	a	disagreement	with	an	auditor	who
did	not	read	Annex	4!

A1	STRUCTURE	AND	TERMINOLOGY
ISO	9001:2015	 includes	 several	 changes	 in	 terminology.	 “Documented	 information”	 now
includes	documents,	procedures,	and	work	instructions	as	well	as	quality	records.	Annex	A
section	A1	explains:

A1	Structure	and	terminology
The	clause	structure	(i.e.	clause	sequence)	and	some	of	the	terminology	of	this	edition
of	 this	 International	 Standard,	 in	 comparison	 with	 the	 previous	 edition
(ISO	 9001:2008),	 have	 been	 changed	 to	 improve	 alignment	 with	 other	 management
systems	standards.
There	 is	 no	 requirement	 in	 this	 International	 Standard	 for	 its	 structure	 and

terminology	 to	be	applied	 to	 the	documented	 information	of	 an	organization’s	quality
management	system.



The	 structure	 of	 clauses	 is	 intended	 to	 provide	 a	 coherent	 presentation	 of
requirements,	 rather	 than	 a	 model	 for	 documenting	 an	 organization’s	 policies,
objectives	and	processes.	The	structure	and	content	of	documented	information	related
to	a	quality	management	system	can	often	be	more	relevant	to	its	users	if	 it	relates	to
both	 the	processes	operated	by	 the	organization	and	 information	maintained	 for	other
purposes.
There	is	no	requirement	for	the	terms	used	by	an	organization	to	be	replaced	by	the

terms	 used	 in	 this	 International	 Standard	 to	 specify	 quality	 management	 system
requirements.	Organizations	can	choose	 to	use	 terms	which	suit	 their	operations	 (e.g.
using	 “records,”	 “documentation”	 or	 “protocols”	 rather	 than	 “documented
information”;	 or	 “supplier,”	 “partner”	 or	 “vendor”	 rather	 than	 “external	 provider”).
Table	 A.1	 [Table	 11.1]	 shows	 the	 major	 differences	 in	 terminology	 between	 this
edition	of	this	International	Standard	and	the	previous	edition.

According	 to	 A1,	 Structure	 and	 terminology,	 the	 clause	 structure	 was	 changed	 from
ISO	9001:2008	to	improve	alignment	with	other	management	system	standards.	I	am	quite
familiar	with	 the	 environmental	management	 standard	 ISO	14001:2015;	 that	 standard	 has
the	 same	 changes	 in	 structure	 and	 terminology.	 It	 also	 has	 the	 same	 caveat	 as	 ISO	9001:
there	 is	 no	 need	 to	 adopt	 the	 new	 terminology.	 The	 justification	 for	 this	 change	 is	 quite
weak,	particularly	with	 the	dilution	of	 the	concept	of	records.	As	described	earlier	 in	 the
Handbook,	 quality	 records	 are	 an	 important	 part	 of	 the	 QMS.	 In	 addition	 to	 providing
evidence	of	conformance	to	a	specification	or	requirement,	a	quality	record	can	often	be	an
organization’s	best	defense	against	a	customer	product	return	or	even	a	lawsuit.	Chapter	7
provides	information	on	the	recommended	approach	to	managing	quality	records.
The	Annex	provides	further	guidance	on	documented	information:

A6	Documented	information
As	part	of	the	alignment	with	other	management	system	standards,	a	common	clause	on
“documented	information”	has	been	adopted	without	significant	change	or	addition	(see
7.5.).	Where	appropriate,	text	elsewhere	in	this	International	Standard	has	been	aligned



with	 its	 requirements.	 Consequently,	 “documented	 information”	 is	 used	 for	 all
document	requirements.
Where	 ISO	 9001:2008	 used	 specific	 terminology	 such	 as	 “document”	 or

“documented	 procedures,”	 “quality	 manual”	 or	 “quality	 plan,”	 this	 edition	 of	 this
International	Standard	defines	requirements	to	“maintain	documented	information.”
Where	 ISO	 9001:2008	 used	 the	 term	 “records”	 to	 denote	 documents	 needed	 to

provide	 evidence	 of	 conformity	 with	 requirements,	 this	 is	 now	 expressed	 as	 a
requirement	 to	 “retain	 documented	 information.”	 The	 organization	 is	 responsible	 for
determining	what	documented	information	needs	to	be	retained,	the	period	of	time	for
which	it	is	to	be	retained	and	the	media	to	be	used	for	its	retention.
A	requirement	to	“maintain”	documented	information	does	not	exclude	the	possibility

that	the	organization	might	also	need	to	“retain”	that	same	documented	information	for	a
particular	purpose,	e.g.	to	retain	previous	versions	of	it.
Where	 this	 International	 Standard	 refers	 to	 “information”	 rather	 than	 “documented

information”	(e.g.	 in	4.1:	“The	organization	shall	monitor	and	review	the	 information
about	these	external	and	internal	issues”),	there	is	no	requirement	that	this	information
is	to	be	documented.	In	such	situations,	the	organization	can	decide	whether	or	not	it	is
necessary	or	appropriate	to	maintain	documented	information.

ISO	9001:2015	does	not	explicitly	refer	to	the	requirement	for	a	quality	manual;	in	fact,	A6
guidance	 allows	organizations	more	 latitude	 in	 determining	what	 requires	 documentation.
An	 experienced	 third-party	 auditor,	 when	 assessing	 how	 management	 reviewed	 the
information	 about	 external	 and	 internal	 issues,	will	 expect	 to	 see	 some	 form	 of	 written
report—not	 “controlled,”	 but	 documented	 and	 dated.	 As	 stated	 previously,	 a	 verbal
discussion	will	not	suffice	for	most	auditors.
My	recommendations	in	the	Handbook	suggest	that	organizations	currently	maintaining	a

quality	manual	should	continue	using	it	as	a	high-level	consolidation	of	the	key	elements—
or	 road	 map—of	 their	 quality	 documentation	 (as	 was	 required	 by	 ISO	 9001:2008).
Organizations	whose	quality	manual	paraphrases	each	ISO	9001	clause	requirement—going
back	through	several	ISO	9001	revisions—should	seriously	consider	updating	their	quality
manual	to	include:

A	description	of	the	organization’s	business	model,	including	the	context	of	the
organization	and	the	expectations	of	interested	parties
The	scope	(the	activities,	processes,	and	buildings	and	locations)	of	the	QMS
A	description	of	those	ISO	9001:2015	requirements	that	are	not	applicable	to	the
QMS,	as	they	do	not	affect	the	organization’s	ability	or	responsibility	to	ensure	the
conformity	of	its	products	and	services
The	documented	procedures	(documented	information)	established	for	the	QMS,	or
reference	to	them
A	description	of	the	QMS	processes	and	how	they	interact



The	quality	policy
Responsibilities/authorities

As	 an	 RABQSA	 (Exemplar	 Global)	 qualified	 lead	 auditor	 (QMS,	 EMS)	 for	 almost
20	 years	 and	 having	 conducted	 hundreds	 of	 audits	 for	 companies	 ranging	 from	 a	 few
employees	 to	 thousands	 of	 employees,	 I	 cannot	 understand	what	 the	 authors	 of	Annex	A
were	 trying	 to	 promulgate	 with	 the	 “new”	 documented	 information	 concept.	 The	 third
paragraph	in	A1	Structure	and	terminology	states:
The	structure	of	clauses	is	intended	to	provide	a	coherent	presentation	of	requirements,
rather	 than	 a	 model	 for	 documenting	 an	 organization’s	 policies,	 objectives	 and
processes.	 The	 structure	 and	 content	 of	 documented	 information	 related	 to	 a	 quality
management	 system	 can	 often	 be	 more	 relevant	 to	 its	 users	 if	 it	 relates	 to	 both	 the
processes	operated	by	the	organization	and	information	maintained	for	other	purposes.

It	is	not	clear	to	me	how	an	organization	would	find	ways	to	apply	the	“advice”	given	in	the
above	statement.	I	suggest	organizations	continue	to	“document	what	you	do—do	what	you
document.”	The	documentation	of	the	QMS	should	be	suitable	to	the	organization’s	business
and	provide	value	 in	managing	the	organization’s	processes.	The	overarching	principle	 in
documentation	 should	 be	 to	 formalize	 what	 is	 needed	 to	 ensure	 that	 users	 of	 the
documentation	 have	 a	 source	 for	 information	 and	 instructions	 that	 is	 accurate	 and	 timely,
providing	consistency	in	managing	the	business.



Appendix	A
ISO	9001:2015	Gap	Analysis

Summary	of	Changes	from	ISO	9001:2008

ISO	9001	CHRONOLOGY
1987				 ISO	9001	initial	issue
1994 ISO	9001	revision
2000 ISO	9001	revision
2008 ISO	9001	amendment
2015 ISO	9001	revision

ISO	9001:2015	AS	A	PROCESS

TRANSITIONAL	PERIODS	OF	ISO	9001:2015
•	The	ISO	9001:2015	standard	was	published	on	October	25,	2015



•	Companies	that	are	certified	to	ISO	9001:2008	have	three	years	to	bring	their	QMS	up	to
date	with	ISO	9001:2015

•	Eventually	all	certificates	in	accordance	with	ISO	9001:2008	will	become	invalid	and
will	be	withdrawn	as	of	October	25,	2018

CONTEXT	OF	THE	ORGANIZATION	AND
EXPECTATIONS	OF	INTERESTED	PARTIES

ISO	9001:2015	Requirement
4.1	Understanding	the	organization	and	its	context
The	organization	shall	determine	external	and	internal	issues	that	are	relevant	to	its	purpose	and	its	strategic	direction	and
that	affect	 its	ability	 to	achieve	 the	 intended	 result(s)	 of	 its	 quality	management	 system.	The	organization	 shall	monitor
and	review	information	about	these	external	and	internal	issues.

NOTE	1:	Issues	can	include	positive	and	negative	factors	or	conditions	for	consideration.
NOTE	2:	Understanding	the	external	context	can	be	facilitated	by	considering	issues	arising	from	legal,	technological,

competitive,	market,	cultural,	social	and	economic	environments,	whether	international,	national,	regional	or	local.
NOTE	 3:	 Understanding	 the	 internal	 context	 can	 be	 facilitated	 by	 considering	 issues	 related	 to	 values,	 culture,

knowledge	and	performance	of	the	organization.

ISO	9001:2015	Requirement
4.2	Understanding	the	needs	and	expectations	of	interested	parties
Due	to	their	effect	or	potential	effect	on	the	organization’s	ability	 to	consistently	provide	products	and	services	that	meet
customer	and	applicable	statutory	and	regulatory	requirements,	the	organization	shall	determine:

a)	the	interested	parties	that	are	relevant	to	the	quality	management	system;
b)	the	requirements	of	these	interested	parties	that	are	relevant	to	the	quality	management	system

The	organization	shall	monitor	and	review	information	about	these	interested	parties	and	their	relevant	requirements.

Considerations	for	Context	and	Interested	Parties
•	What	are	the	internal	and	external	issues	that	are	relevant	to	the	organization’s	purpose
and	its	strategic	direction?	Examples:	Legal,	technological,	competitive,	market,	cultural,
social,	and	economic	environments,	whether	international,	national,	regional,	or	local

•	How	does	the	organization	review	and	monitor	the	relevant	internal	and	external	issues?
Example:	Business	planning	strategy

•	Who/what	are	the	interested	parties	that	are	relevant	to	the	QMS?	Examples:	Legal
agencies	and	regulatory	bodies,	creators	of	new	technology,	new	competitors

•	How	does	the	organization	review	and	monitor	the	requirements	of	relevant	interested
parties?	Example:	Business	planning	strategy

The	following	checklists	can	be	used	to	explore	the	context	of	the	organization.	Review	the
possible	external	issues,	internal	issues,	and	interested	parties	on	the	checklists	and	check
off	 those	 that	 could	 impact	 the	 organization.	 For	 each	 item	 checked,	 the	 organization	 can
develop	a	plan	to	manage	the	risks	and	opportunities	specific	to	that	area.



INTEGRATION	OF	THE	QMS	INTO	THE	BUSINESS
PROCESSES

ISO	9001:2015	Requirement
5.1.1	Leadership	and	commitment
Top	management	shall	demonstrate	leadership	and	commitment	with	respect	to	the	quality	management	system	by:

a)	ensuring	the	integration	of	the	quality	management	system	requirements	into	the	organization’s	business	processes

Summary:	Leadership	and	Commitment
How	 does	 the	 organization’s	 top	 management	 integrate	 the	 QMS	 requirements	 into	 the
organization’s	business	processes?



An	organization	with	an	integrated	business	system	is	one	whose	QMS	includes	control,
monitoring,	and	performance	measurements	for	all	relevant	business	processes.
An	example	 is	 how	 the	organization	measures	KPIs.	The	KPIs	 for	quality	performance

typically	include	internal	quality	or	waste,	delivery	performance,	supplier	performance,	and
design	performance.
An	integrated	business	system	will	include	KPIs	(as	appropriate)	for	financial	results	and

environmental	and	safety	performance.

ACTIONS	TO	ADDRESS	RISKS	AND	OPPORTUNITIES

ISO	9001:2015	Requirement
6.1.1:	When	planning	for	the	quality	management	system,	the	organization	shall	consider	the	context	of	the	organization
and	the	needs	of	interested	parties.

The	 organization	 shall	 determine	 the	 risks	 and	 opportunities	 that	 need	 to	 be	 addressed	 to	 give	 assurance	 that	 the
quality	management	system	can:

a)	achieve	its	intended	results;
b)	enhance	desirable	effects;
c)	prevent,	or	reduce,	undesired	effects;
d)	achieve	improvement

Note:	 ISO	 9001:2015	 does	 not	 have	 a	 requirement	 for	 “preventive	 action.”	 The	 thought	 is	 the	 entire	 quality
management	system	is	preventive	in	nature	and	the	risk	analysis	approach	is	also	preventive.

Summary:	Risk	Assessment
•	How	does	the	organization	assess	the	risks	and	opportunities	related	to	its	purpose,	its
business	strategy,	and	the	expectations	of	interested	parties	to	ensure	the	QMS	meets	its
objectives?	Examples:	Strategic	planning	process,	SWOT	analysis,	Six	Sigma,	lean
manufacturing,	FMEA

•	What	are	some	examples	of	how	the	organization	addresses	the	identified	risks	and
opportunities?	Examples:	Reports	or	records	of	risk	analysis

Specific	areas	where	risk	analysis	can	be	applied	include:
•	Process	or	equipment	changes:	When	production	equipment	or	processes	are	changed,
the	implementation	plan	should	include	the	potential	risk	to	product	quality.	Testing	a
“new”	product	material	prior	to	release	to	customers	is	a	common	technique	employed,
along	with	the	application	of	FMEA.

•	Raw	material	specification	control:	Any	change	in	materials	used	in	production	should
be	tested	before	release	to	customers.	The	organization	should	ensure	its	suppliers	are
aware	of	the	need	to	communicate	and	maintain	control	of	any	changes	in	their
specifications	or	processes.

•	Document	control	and	review:	The	organization	should	ensure	that	documents	used	by
employees	are	maintained	and	controlled	to	avoid	mistakes.	Employee	instructions	should



be	reviewed	at	some	frequency	to	ensure	employees	are	not	bypassing	operating
instructions.

•	Design:	During	the	design	process,	a	robust	verification	and	validation	plan	should	be
employed	to	eliminate	risks	related	to	new	designs.	The	new	design	process	should	also
include	a	risk	analysis	related	to	the	impact	the	new	design	process	may	have	on	employee
safety	and	the	environment,	including	end-of-life	disposal	issues.

•	Regulatory	updates:	The	organization	should	maintain	a	process	to	stay	up	to	date	on
changes	to	statutory	and	regulatory	obligations	related	to	its	products	to	eliminate	risks
related	to	noncompliance.

•	Outsourced	processes:	Processes	performed	by	external	parties	can	create	a	risk	for	the
organization	in	meeting	its	commitment.	External	supplier	selection	should	include
controls	related	to	the	impact	the	supplier	could	have	on	producing	acceptable	products	or
services.	Inspection	of	externally	supplied	products	should	be	based	on	inspection	cost
versus	risk	related	to	supplier	errors.

•	Planning	of	internal	audits:	The	timing	of	internal	audits	for	various	processes	should	be
based	on	the	impact	the	process	has	on	quality	performance	as	well	as	the	history	the
particular	process	has	of	generating	nonconformances.	By	focusing	on	the	history	and
impact	of	each	process,	the	organization	can	allocate	auditing	resources	to	reduce	the	risk
of	errors.

•	Effectiveness	of	corrective	actions:	An	important	consideration	in	the	corrective	action
process	is	how	effectively	the	correction	reduces	the	risk	of	the	same	issue	recurring.
Time	and	resources	allocated	to	measuring	the	effectiveness	of	the	correction	should	be
commensurate	with	the	risk	of	recurrence.

TOP	MANAGEMENT	COMMITMENT

ISO	9001:2015	Requirement
5.3	Organizational	roles,	responsibilities	and	authorities
Top	management	shall	ensure	that	the	responsibilities	and	authorities	for	relevant	roles	are	assigned,	communicated	and
understood	within	the	organization.

Top	 management	 shall	 assign	 the	 responsibility	 and	 authority	 for:	 ensuring	 that	 the	 quality	 management	 system
conforms	to	the	requirements	of	this	International	Standard;

a)	ensuring	that	the	processes	are	delivering	their	intended	outputs;
b)	 reporting	on	 the	performance	of	 the	quality	management	system	and	on	opportunities	 for	 improvement	 in	particular	 to

top	management;
c)	ensuring	the	promotion	of	customer	focus	throughout	the	organization;
d)	ensuring	that	the	integrity	of	the	quality	management	system	is	maintained	when	changes	to	the	quality	management

system	are	planned	and	implemented

Top	Management	Changes	with	ISO	9001:2015
•	The	ISO	9001:2015	standard	does	not	use	the	title	“management	representative”	as
previous	ISO	9001	standards	did



•	The	organization	can	continue	to	use	the	“management	representative”	title	to	convey
certain	responsibilities

•	The	intent	of	ISO	9001:2015	is	to	emphasize	top	management’s	responsibilities	as	going
beyond	delegating

Summary:	Top	Management’s	Role
•	How	does	top	management	integrate	the	QMS	requirements	into	the	organization’s
business	processes?

•	What	is	the	evidence	to	indicate	that	top	management	provides	resources	to	support	the
QMS?	Examples:	New	equipment,	resources

•	How	does	top	management	promote	the	use	of	the	process	approach	and	risk-based
thinking?

•	How	does	top	management	communicate	the	importance	of	effective	quality	management
and	of	conformance	to	the	QMS	requirements?

•	How	does	top	management	demonstrate	leadership	and	commitment	with	respect	to
customer	focus	by	ensuring	that	customer	requirements	and	applicable	statutory	and
regulatory	requirements	are	determined,	understood,	and	consistently	met?

•	How	does	top	management	assess	the	risks	and	opportunities	that	can	affect	conformity	of
products	and	services?

Examples	of	Top	Management	Commitment
•	Do	members	of	top	management	attend	quality	management	reviews?
•	Is	the	management	representative	a	member	of	the	senior	staff?
•	Does	management	provide	support	for	resources	necessary	to	maintain	and	improve	the
QMS?

ORGANIZATIONAL	KNOWLEDGE

ISO	9001:2015	Requirement
7.1.6	Organizational	knowledge
The	organization	shall	determine	the	knowledge	necessary	for	the	operation	of	its	processes	and	to	achieve	conformity	of
products	and	services.

This	knowledge	shall	be	maintained	and	be	made	available	to	the	extent	necessary.
When	addressing	changing	needs	and	trends,	the	organization	shall	consider	its	current	knowledge	and	determine	how

to	acquire	or	access	any	necessary	additional	knowledge	and	required	updates.
NOTE	1:	Organizational	knowledge	is	knowledge	specific	to	the	organization;	it	is	generally	gained	by	experience.	It	is

information	that	is	used	and	shared	to	achieve	the	organization’s	objectives.
NOTE	2:	Organizational	knowledge	can	be	based	on:

a)	 internal	 sources	 (e.g.	 intellectual	 property;	 knowledge	 gained	 from	 experience;	 lessons	 learned	 from	 failures	 and
successful	projects;	capturing	and	sharing	undocumented	knowledge	and	experience;	 the	 results	of	 improvements	 in
processes,	products	and	services);

b)	external	sources	(e.g.	standards;	academia;	conferences;	gathering	knowledge	from	customers	or	external	providers)



Organizational	Knowledge	Considerations
ISO	 9001:2015	 requires	 that	 organizations	 consider	 and	 review	 the	 organization’s
processes	to	ensure	that

Operational/process	or	product	knowledge	is	maintained	when	employees	leave	the
organization
The	organization	remains	knowledgeable	about	new	technology	relevant	to	its
business	model

The	organization,	 depending	on	 its	 operations,	 should	 have	 some	 formalized	program	 for
succession	 planning,	 technology	 updates,	 and	 supplier	 contingencies.	Many	 organizations
maintain	organizational	knowledge	through	their	business	strategy	and	contingency	plan.
This	information	may	be	confidential,	so	auditors	may	not	be	allowed	to	see	the	details—

only	that	the	organization	has	a	process	for	maintaining	organizational	knowledge.

DOCUMENTATION
Documentation	Changes	with	ISO	9001:2015

•	A	nomenclature	change	with	ISO	9001:2015	is	designating	documented	information	as
including	both	documents	and	records,	which	were	defined	independently	in	prior
ISO	9001	revisions

•	There	is	no	requirement	in	ISO	9001:2015	indicating	that	organizations	cannot	use	the
term	“quality	record”

•	ISO	9000:2015	defines	documented	information	as	“information	required	to	be
controlled	and	maintained	by	an	organization	and	the	medium	on	which	it	is	contained”

•	According	to	ISO	9000:2015,	“documented	information	can	be	in	any	format	and	media,
and	from	any	source”

•	ISO	9000:2015	defines	documents	as	“information	created	in	order	for	the	organization	to
operate”

•	ISO	9000:2015	defines	records	as	“evidence	of	results	achieved”

ISO	9001:2015	Requirement
7.5.2	Creating	and	Updating
When	creating	and	updating	documented	information,	the	organization	shall	ensure	appropriate:

a)	Identification	and	description	(e.g.	a	title,	date,	author,	or	reference	number);
b)	Format	(e.g.	language,	software	version,	graphics)	and	media	(e.g.	paper,	electronic);
c)	Review	and	approval	for	suitability	and	adequacy

Note:	ISO	9001:2015	is	more	prescriptive	on	the	formatting	of	documentation.



PROGRAMS	TO	ACHIEVE	QUALITY	OBJECTIVES
Documentation	Changes	with	ISO	9001:2015

•	ISO	9001:2015	does	not	explicitly	refer	to	the	requirement	for	a	quality	manual
•	Organizations	that	currently	maintain	a	quality	manual	may	want	to	continue	using	it	as	a
high-level	consolidation	of	the	key	elements—or	road	map—of	their	quality
documentation

Suggested	Quality	Manual	Contents
•	A	description	of	the	organization’s	business	model,	including	the	context	of	the
organization	and	the	expectations	of	interested	parties

•	The	scope	(the	activities,	processes,	and	buildings	and	locations)	of	the	QMS
•	A	description	of	those	ISO	9001:2015	requirements	that	are	not	applicable	to	the	QMS,	as
they	do	not	affect	the	organization’s	ability	or	responsibility	to	ensure	the	conformity	of	its
products	and	services

•	The	documented	procedures	(documented	information)	established	for	the	QMS,	or
reference	to	them

•	A	description	of	the	processes	in	the	QMS	and	how	they	interact
•	The	quality	policy
•	Responsibilities/authorities

ISO	9001:2015	Requirement
6.2.2:	When	planning	how	to	achieve	its	quality	objectives,	the	organization	shall	determine:

a)	What	will	be	done;	what	resources	will	be	required;
b)	Who	will	be	responsible;
c)	When	it	will	be	completed;	how	the	results	will	be	evaluated

Summary:	Quality	Objectives
•	Are	the	quality	objectives	consistent	with	the	quality	policy?
•	Are	the	quality	objectives	measurable?
•	Are	the	quality	objectives	relevant	to	product	or	service	conformity?
•	How	does	the	organization	communicate	the	quality	objectives	to	employees?
•	In	planning	to	achieve	the	quality	objectives,	does	the	organization	establish:
–	What	will	be	done?
–	What	resources	will	be	required?
–	Who	will	be	responsible?
–	When	it	will	be	completed?



–	How	the	results	will	be	evaluated?
•	How	are	the	quality	objectives	monitored,	and	what	actions	are	taken	when	the	objectives
are	not	met?

PREPARING	FOR	UPGRADE	AUDIT	TO	ISO	9001:2015
•	Review	and	revise	scope	of	QMS:
–	Context	of	business,	internal/external	issues
–	Interested	parties

•	Update	quality	manual
•	Develop	risk	analysis	process
•	Develop	organizational	knowledge	process
•	Formalize	planning	to	achieve	quality	objectives
•	Management	review:
–	Demonstrate	integration	of	QMS	with	business
–	Review	risk	analysis	and	organizational	knowledge
–	Review	quality	objectives	programs

•	Conduct	internal	audit	to	ISO	9001:2015
•	Implement	corrections	from	internal	audit



Appendix	B
Failure	Modes	and	Effects	Analysis

(FMEA)

Failure	modes	and	effects	analysis	 (FMEA)	 is	a	step-by-step	approach	for	 identifying	all
possible	failures	in	a	design,	a	manufacturing	or	assembly	process,	or	a	product	or	service.
“Failure	modes”	means	the	ways,	or	modes,	in	which	something	might	fail.	Failures	are

any	 errors	 or	 defects,	 especially	 ones	 that	 affect	 the	 customer,	 and	 can	 be	 potential	 or
actual.
“Effects	analysis”	refers	to	studying	the	consequences	of	those	failures.
Failures	are	prioritized	according	to	how	serious	their	consequences	are,	how	frequently

they	occur	and	how	easily	they	can	be	detected.	The	purpose	of	the	FMEA	is	to	take	actions
to	eliminate	or	reduce	failures,	starting	with	the	highest-priority	ones.
Failure	modes	and	effects	analysis	also	documents	current	knowledge	and	actions	about

the	 risks	 of	 failures,	 for	 use	 in	 continuous	 improvement.	 FMEA	 is	 used	 during	 design	 to
prevent	 failures.	 Later	 it’s	 used	 for	 control,	 before	 and	 during	 ongoing	 operation	 of	 the
process.	Ideally,	FMEA	begins	during	the	earliest	conceptual	stages	of	design	and	continues
throughout	the	life	of	the	product	or	service.
Begun	in	the	1940s	by	the	U.S.	military,	FMEA	was	further	developed	by	the	aerospace

and	automotive	industries.	Several	industries	maintain	formal	FMEA	standards.
What	follows	is	an	overview	and	reference.	Before	undertaking	an	FMEA	process,	learn

more	about	standards	and	specific	methods	in	your	organization	and	industry	through	other
references	and	training.
When	to	Use	FMEA
•	When	a	process,	product	or	service	is	being	designed	or	redesigned,	after	quality	function
deployment.

•	When	an	existing	process,	product	or	service	is	being	applied	in	a	new	way.
•	Before	developing	control	plans	for	a	new	or	modified	process.
•	When	improvement	goals	are	planned	for	an	existing	process,	product	or	service.
•	When	analyzing	failures	of	an	existing	process,	product	or	service.
•	Periodically	throughout	the	life	of	the	process,	product	or	service.
FMEA	Procedure



(Again,	 this	 is	 a	 general	 procedure.	 Specific	 details	 may	 vary	 with	 standards	 of	 your
organization	or	industry.)

1.	 Assemble	a	cross-functional	team	of	people	with	diverse	knowledge	about	the
process,	product	or	service	and	customer	needs.	Functions	often	included	are:
design,	manufacturing,	quality,	testing,	reliability,	maintenance,	purchasing	(and
suppliers),	sales,	marketing	(and	customers)	and	customer	service.

2.	 Identify	the	scope	of	the	FMEA.	Is	it	for	concept,	system,	design,	process	or
service?	What	are	the	boundaries?	How	detailed	should	we	be?	Use	flowcharts	to
identify	the	scope	and	to	make	sure	every	team	member	understands	it	in	detail.
(From	here	on,	we’ll	use	the	word	“scope”	to	mean	the	system,	design,	process	or
service	that	is	the	subject	of	your	FMEA.)

3.	 Fill	in	the	identifying	information	at	the	top	of	your	FMEA	form.	Figure	B.1	shows
a	typical	format.	The	remaining	steps	ask	for	information	that	will	go	into	the
columns	of	the	form.

4.	 Identify	the	functions	of	your	scope.	Ask,	“What	is	the	purpose	of	this	system,
design,	process	or	service?	What	do	our	customers	expect	it	to	do?”	Name	it	with
a	verb	followed	by	a	noun.	Usually	you	will	break	the	scope	into	separate
subsystems,	items,	parts,	assemblies	or	process	steps	and	identify	the	function	of
each.

5.	 For	each	function,	identify	all	the	ways	failure	could	happen.	These	are	potential
failure	modes.	If	necessary,	go	back	and	rewrite	the	function	with	more	detail	to	be
sure	the	failure	modes	show	a	loss	of	that	function.

6.	 For	each	failure	mode,	identify	all	the	consequences	on	the	system,	related
systems,	process,	related	processes,	product,	service,	customer	or	regulations.
These	are	potential	effects	of	failure.	Ask,	“What	does	the	customer	experience
because	of	this	failure?	What	happens	when	this	failure	occurs?”

7.	 Determine	how	serious	each	effect	is.	This	is	the	severity	rating,	or	S.	Severity	is
usually	rated	on	a	scale	from	1	to	10,	where	1	is	insignificant	and	10	is
catastrophic.	If	a	failure	mode	has	more	than	one	effect,	write	on	the	FMEA	table
only	the	highest	severity	rating	for	that	failure	mode.

8.	 For	each	failure	mode,	determine	all	the	potential	root	causes.	Use	tools	classified
as	cause	analysis	tool,	as	well	as	the	best	knowledge	and	experience	of	the	team.
List	all	possible	causes	for	each	failure	mode	on	the	FMEA	form.

9.	 For	each	cause,	determine	the	occurrence	rating,	or	O.	This	rating	estimates	the
probability	of	failure	occurring	for	that	reason	during	the	lifetime	of	your	scope.
Occurrence	is	usually	rated	on	a	scale	from	1	to	10,	where	1	is	extremely	unlikely
and	10	is	inevitable.	On	the	FMEA	table,	list	the	occurrence	rating	for	each	cause.



10.	 For	each	cause,	identify	current	process	controls.	These	are	tests,	procedures	or
mechanisms	that	you	now	have	in	place	to	keep	failures	from	reaching	the
customer.	These	controls	might	prevent	the	cause	from	happening,	reduce	the
likelihood	that	it	will	happen	or	detect	failure	after	the	cause	has	already	happened
but	before	the	customer	is	affected.

11.	 For	each	control,	determine	the	detection	rating,	or	D.	This	rating	estimates	how
well	the	controls	can	detect	either	the	cause	or	its	failure	mode	after	they	have
happened	but	before	the	customer	is	affected.	Detection	is	usually	rated	on	a	scale
from	1	to	10,	where	1	means	the	control	is	absolutely	certain	to	detect	the	problem
and	10	means	the	control	is	certain	not	to	detect	the	problem	(or	no	control	exists).
On	the	FMEA	table,	list	the	detection	rating	for	each	cause.

12.	 (Optional	for	most	industries)	Is	this	failure	mode	associated	with	a	critical
characteristic?	(Critical	characteristics	are	measurements	or	indicators	that	reflect
safety	or	compliance	with	government	regulations	and	need	special	controls.)	If	so,
a	column	labeled	“Classification”	receives	a	Y	or	N	to	show	whether	special
controls	are	needed.	Usually,	critical	characteristics	have	a	severity	of	9	or	10	and
occurrence	and	detection	ratings	above	3.

13.	 Calculate	the	risk	priority	number,	or	RPN,	which	equals	S	×	O	×	D.	Also	calculate
Criticality	by	multiplying	severity	by	occurrence,	S	×	O.	These	numbers	provide
guidance	for	ranking	potential	failures	in	the	order	they	should	be	addressed.

14.	 Identify	recommended	actions.	These	actions	may	be	design	or	process	changes	to
lower	severity	or	occurrence.	They	may	be	additional	controls	to	improve
detection.	Also	note	who	is	responsible	for	the	actions	and	target	completion	dates.

15.	 As	actions	are	completed,	note	results	and	the	date	on	the	FMEA	form.	Also,	note
new	S,	O	or	D	ratings	and	new	RPNs.

FMEA	EXAMPLE



A	bank	performed	a	process	FMEA	on	their	ATM	system.	Figure	B.1	shows	part	of	it—the
function	 “dispense	 cash”	 and	 a	 few	 of	 the	 failure	 modes	 for	 that	 function.	 The	 optional
“Classification”	 column	 was	 not	 used.	 Only	 the	 headings	 are	 shown	 for	 the	 rightmost
(action)	columns.
Notice	 that	 RPN	 and	 criticality	 prioritize	 causes	 differently.	 According	 to	 the	 RPN,

“machine	jams”	and	“heavy	computer	network	traffic”	are	the	first	and	second	highest	risks.
One	high	value	for	severity	or	occurrence	times	a	detection	rating	of	10	generates	a	high

RPN.	Criticality	does	not	include	the	detection	rating,	so	it	rates	highest	the	only	cause	with
medium	to	high	values	for	both	severity	and	occurrence:	“out	of	cash.”	The	team	should	use
their	experience	and	judgment	to	determine	appropriate	priorities	for	action.

ENDNOTE
Excerpted	 from	 Nancy	 R.	 Tague,	 The	 Quality	 Toolbox,	 2nd	 ed.	 (Milwaukee,	 WI:	 ASQ
Quality	Press,	2004),	236–40.



Appendix	C
Stage-Gate®	Idea-to-Launch	Model

Stage-Gate®	 is	a	value-creating	business	process	and	risk	model	designed	to	quickly	and
profitably	 transform	 an	 organization’s	 best	 new	 ideas	 into	 winning	 new	 products.	When
embraced	by	organizations,	it	creates	a	culture	of	product	innovation	excellence—product
leadership,	 accountability,	 high-performance	 teams,	 customer	 and	 market	 focus,	 robust
solutions,	alignment,	discipline,	speed	and	quality.
In	addition	to	the	benefits	that	are	well-documented	by	research	and	benchmarking	firms,

many	 companies	 that	 have	 implemented	 and	 adopted	 an	 authentic	 Stage-Gate	 process
realize:

Accelerated	speed-to-market
Increased	new	product	success	rates
Decreased	new	product	failures
Increased	organizational	discipline	and	focus	on	the	right	projects
Fewer	errors,	waste	and	re-work	within	projects
Improved	alignment	across	business	leaders
Efficient	and	effective	allocation	of	scarce	resources
Improved	visibility	of	all	projects	in	the	pipeline
Improved	cross-functional	engagement	and	collaboration
Improved	communication	and	coordination	with	external	stakeholders.

HOW	DOES	A	STAGE-GATE®	PROCESS	WORK?



The	Stage-Gate	model	is	based	on	the	belief	that	product	innovation	begins	with	ideas	and
ends	once	a	product	is	successfully	launched	into	the	market.	This	has	a	lot	to	do	with	the
benchmarking	 research	 that	 the	 Stage-Gate	 model	 design	 is	 premised	 on,	 and	 is	 a	 much
broader	and	more	cross-functional	view	of	a	product	development	process.
The	Stage-Gate	model	takes	the	often	complex	and	chaotic	process	of	taking	an	idea	from

inception	 to	 launch,	 and	 breaks	 it	 down	 into	 smaller	 stages	 (where	 project	 activities	 are
conducted)	and	gates	(where	business	evaluations	and	Go/Kill	decisions	are	made).	In	its
entirety,	 Stage-Gate	 incorporates	 Pre-development	 Activities	 (business	 justification	 and
preliminary	 feasibilities),	 Development	 Activities	 (technical,	 marketing,	 and	 operations
development)	 and	Commercialization	Activities	 (market	 launch	 and	post	 launch	 learning)
into	one	complete,	robust	process.

THE	STAGES
Each	stage	is	designed	to	collect	specific	information	to	help	move	the	project	to	the	next
stage	or	decision	point.
Each	 stage	 is	 defined	 by	 the	 activities	 within	 it.	 Activities	 are	 completed	 in	 parallel

(allowing	for	projects	 to	quickly	move	towards	completion)	and	are	cross-functional	 (not
dominated	 by	 any	 single	 functional	 area).	 These	 activities	 are	 designed	 to	 gather
information	and	progressively	reduce	uncertainty	and	risk.	Each	stage	is	increasingly	more
costly	and	emphasizes	collection	of	additional	information	to	reduce	uncertainty.
In	 the	 typical	 Stage-Gate	model,	 there	 are	 5	 stages,	 in	 addition	 to	 the	 Idea	Discovery

Stage:
Stage	0:	Idea	Discovery.	Pre-work	designed	to	discover	and	uncover	business
opportunities	and	generate	new	ideas.
Stage	1:	Scoping.	Quick,	inexpensive	preliminary	investigation	and	scoping	of	the
project—largely	desk	research.
Stage	2:	Build	the	Business	Case.	Detailed	investigation	involving	primary	research—
both	market	and	technical—leading	to	a	Business	Case,	including	product	and	project
definition,	project	justification,	and	the	proposed	plan	for	development.
Stage	3:	Development.	The	actual	detailed	design	and	development	of	the	new	product
and	the	design	of	the	operations	or	production	process	required	for	eventual	full-scale
production.
Stage	4:	Testing	and	Validation.	Tests	or	trials	in	the	marketplace,	lab,	and	plant	to
verify	and	validate	the	proposed	new	product,	brand/marketing	plan	and
production/operations.
Stage	5:	Launch.	Commercialization—beginning	of	full-scale	operations	or	production,
marketing,	and	selling.



THE	GATES
Preceding	each	stage,	a	project	passes	through	a	gate	where	a	decision	is	made	whether	or
not	to	continue	investing	in	the	project	(a	Go/Kill	decision).	These	serve	as	quality-control
checkpoints	with	three	goals:	ensure	quality	of	execution,	evaluate	business	rationale,	and
approve	the	project	plan	and	resources.
Each	gate	is	structured	in	a	similar	way:
Deliverables.	The	project	leader	and	team	provide	Gatekeepers	with	the	high-level
results	of	the	activities	completed	during	the	previous	stage.
Criteria.	The	project	is	measured	against	a	defined	set	of	success	criteria	that	every	new
product	project	is	measured	against.	Criteria	should	be	robust	to	help	screen	out	winning
products,	sooner.	The	authentic	Stage-Gate	process	incorporates	6	proven	criteria:
Strategic	Fit,	Product	and	Competitive	Advantage,	Market	Attractiveness,	Technical
Feasibility,	Synergies/Core	Competencies,	Financial	Reward/Risk.
Outputs.	A	decision	is	made	(Go/Kill/Hold/Recycle).	New	product	development
resources	are	committed	to	continuing	the	project.	The	action	plan	for	the	next	stage	is
approved.	A	list	of	deliverables	and	date	for	the	next	gate	is	set.

The	Stage-Gate	model	 is	 designed	 to	 improve	 the	 speed	 and	quality	of	 execution	of	new
product	 development	 activities.	 The	 process	 helps	 project	 teams	 prepare	 the	 right
information,	 with	 the	 right	 level	 of	 detail,	 at	 the	 right	 gate	 to	 support	 the	 best	 decision
possible,	and	allocate	capital	and	operating	resources.	The	process	empowers	the	project
team	by	providing	them	with	a	roadmap,	with	clear	decisions,	priorities,	and	deliverables
at	 each	 gate.	 Higher	 quality	 deliverables	 submitted	 to	 Gatekeepers	 enables	 timely
decisions.

FLEXIBLE	IMPLEMENTATION	INTO	AN	ORGANIZATION



Many	top	performing	organizations	report	that	“making	Stage-Gate	stick	and	sustaining	it”
requires	 good	 change	 management.	 The	 authentic	 Stage-Gate	 design	 is	 sophisticated
because	 it	 has	 evolved	 and	 benefitted	 from	 25+	 years	 of	 business	 and	 industry
benchmarking	 research	 and	 learnings	 from	more	 company	 implementations	 than	 any	other
innovation	 process	 in	 the	world.	 For	most	 organizations,	 the	 authentic	 Stage-Gate	 design
represents	a	goal	to	work	towards:	adopting	core	basic	principles	initially	and	continuously
embracing	more	and	more	of	its	design	as	the	company’s	innovation	capability	improves.	In
addition	 to	 tailoring	 the	 Stage-Gate	 model	 to	 accommodate	 an	 organization’s	 innovation
capability,	 consider	 also	 tailoring	 it	 to	 fit	 and	 support	 the	 unique	 needs	 of	 your	 business
culture,	global	strategies,	customer	types	(B2B	and	B2C),	new	product	strategies,	and	types
of	innovation	projects.

ENDNOTE
Reprinted	 with	 permission	 from	 Stage-Gate	 International,	 “Innovation	 Process,”
http://www.stage-gate.com/resources_stage-gate_full.php.

http://www.stage-gate.com/�resources_stage-gate_full.php


Appendix	D
Quality	in	Healthcare:	Five	Whys	and	Five

Hows

What	It	Is

The	five	whys	and	five	hows	constitute	a	questioning	process	designed	to	drill
down	into	the	details	of	a	problem	or	a	solution	and	peel	away	the	layers	of
symptoms.
The	technique	was	originally	developed	by	Sakichi	Toyoda.	He	states	“that	by
repeating	why	five	times,	the	nature	of	the	problem	as	well	as	its	solution	becomes
clear.”
The	five	whys	are	used	for	drilling	down	into	a	problem	and	the	five	hows	are	used
to	develop	the	details	of	a	solution	to	a	problem.
Both	are	designed	to	bring	clarity	and	refinement	to	a	problem	statement	or	a
potential	solution	and	get	to	the	root	cause	or	root	solution.
Edward	Hodnet,	a	British	poet,	observed,	“If	you	don’t	ask	the	right	questions,	you
don’t	get	the	right	answers.	A	question	asked	in	the	right	way	often	points	to	its	own
answer.	Asking	questions	is	the	ABC	of	diagnosis.	Only	the	inquiring	mind	solves
problems.”

When	to	Use	It

When	we	want	to	push	a	team	investigating	a	problem	to	delve	into	more	details	of
the	root	causes,	the	five	whys	can	be	used	with	brainstorming	or	the	cause-and-
effect	diagram.
The	five	hows	can	be	used	with	brainstorming	and	the	solution-and-effect	diagram
to	develop	more	details	of	a	solution	to	a	problem	under	consideration.
Both	methods	are	techniques	to	expand	the	horizon	of	a	team	searching	for	answers.
These	two	techniques	force	a	team	to	develop	a	better	and	more	detailed
understanding	of	a	problem	or	solution.

How	to	Use	It



Draw	a	box	at	the	top	of	a	piece	of	flip	chart	paper	and	clearly	write	down	the
problem	or	solution	to	be	explored.
Below	the	statement	box	draw	five	lines	in	descending	order.
Ask	the	“Why”	or	“How”	question	five	times	and	write	the	answers	on	the	lines
drawn	from	number	one	to	five.
It	may	take	less	or	more	than	five	times	to	reach	the	root	cause	or	solution.

Examples	of	five	whys	and	five	hows	are	below.

Five	whys	of	less	vigorous	exercise:
Too	much	TV	and	video	games Why?
Few	community-sponsored	recreation	programs						Why?
No	family	recreational	activities Why?
No	safe	play	area Why?
Lack	of	resources Why?

Five	hows	of	more	vigorous	exercise:
Less	TV	and	video	games How?		
More	community-sponsored	recreation	programs				How?
More	family	recreational	activities How?
Safe	play	areas How?
Additional	resources How?

ENDNOTE
Excerpted	 from	 Ron	 Bialek,	 Grace	 L.	 Duffy,	 and	 John	 W.	 Moran,	 The	 Public	 Health
Quality	Improvement	Handbook	(Milwaukee,	WI:	ASQ	Quality	Press,	2009),	168–70.



Appendix	E
What	Is	Six	Sigma?

Quality	Glossary	Definition:	Six	Sigma
A	 method	 that	 provides	 organizations	 tools	 to	 improve	 the	 capability	 of	 their
business	 processes.	 This	 increase	 in	 performance	 and	 decrease	 in	 process
variation	lead	to	defect	reduction	and	improvement	in	profits,	employee	morale,
and	quality	of	products	or	services.	Six	Sigma	quality	is	a	term	generally	used	to
indicate	a	process	is	well	controlled	(within	process	limits	±3s	from	the	center
line	 in	 a	 control	 chart,	 and	 requirements/tolerance	 limits	 ±6s	 from	 the	 center
line).

Different	definitions	have	been	proposed	 for	Six	Sigma,	but	 they	all	 share	 some	common
threads:

Use	of	teams	that	are	assigned	well-defined	projects	that	have	direct	impact	on	the
organization’s	bottom	line.
Training	in	“statistical	thinking”	at	all	levels	and	providing	key	people	with
extensive	training	in	advanced	statistics	and	project	management.	These	key	people
are	designated	“Black	Belts.”
Emphasis	on	the	DMAIC	approach	to	problem	solving:	Define,	measure,	analyze,
improve,	and	control.
A	management	environment	that	supports	these	initiatives	as	a	business	strategy.

Differing	opinions	on	the	definition	of	Six	Sigma:
Philosophy.	The	philosophical	perspective	views	all	work	as	processes	that	can	be
defined,	measured,	analyzed,	improved	and	controlled.	Processes	require	inputs	(x)	and
produce	outputs	(y).	If	you	control	the	inputs,	you	will	control	the	outputs.	This	is
generally	expressed	as	y	=	f(x).
Set	of	tools.	The	Six	Sigma	expert	uses	qualitative	and	quantitative	techniques	to	drive
process	improvement.	A	few	such	tools	include	statistical	process	control	(SPC),	control
charts,	failure	mode	and	effects	analysis,	and	process	mapping.	Six	Sigma	professionals
do	not	totally	agree	as	to	exactly	which	tools	constitute	the	set.
Methodology.	This	view	of	Six	Sigma	recognizes	the	underlying	and	rigorous	approach
known	as	DMAIC	(define,	measure,	analyze,	improve	and	control).	DMAIC	defines	the



steps	a	Six	Sigma	practitioner	is	expected	to	follow,	starting	with	identifying	the	problem
and	ending	with	the	implementation	of	long-lasting	solutions.	While	DMAIC	is	not	the
only	Six	Sigma	methodology	in	use,	it	is	certainly	the	most	widely	adopted	and
recognized.
Metrics.	In	simple	terms,	Six	Sigma	quality	performance	means	3.4	defects	per	million
opportunities	(accounting	for	a	1.5-sigma	shift	in	the	mean).

ENDNOTE
Excerpted	from	T.	M.	Kubiak	and	Donald	W.	Benbow,	The	Certified	Six	Sigma	Black	Belt
Handbook,	2nd	ed.	(Milwaukee,	WI:	ASQ	Quality	Press,	2009),	6–7.



Appendix	F
What	Is	Lean?

Henry	 Ford	 defined	 the	 lean	 concept	 in	 one	 sentence:	 “We	 will	 not	 put	 into	 our
establishment	anything	that	is	useless.”
Lean	manufacturing	is	a	system	of	techniques	and	activities	for	running	a	manufacturing	or

service	operation.	The	techniques	and	activities	differ	according	to	the	application	at	hand
but	 they	 have	 the	 same	 underlying	 principle:	 the	 elimination	 of	 all	 non-value-adding
activities	and	waste	from	the	business.
Lean	enterprise	extends	this	concept	through	the	entire	value	stream	or	supply	chain:	The

leanest	factory	cannot	achieve	its	full	potential	if	it	has	to	work	with	non-lean	suppliers	and
subcontractors.
Types	of	Waste
1.	Overproduction
2.	Waiting,	time	in	queue
3.	Transportation
4.	Non-value-adding	processes
5.	Inventory
6.	Motion
7.	Costs	of	quality:	scrap,	rework	and	inspection

ENDNOTE
Excerpted	 from	 William	 A.	 Levinson	 and	 Raymond	 A.	 Rerick,	 Lean	 Enterprise:	 A
Synergistic	Approach	 to	Minimizing	Waste	 (Milwaukee,	WI:	ASQ	Quality	Press,	 2002),
xiii–xiv,	38.



Appendix	G
Context	of	the	Organization:	Checklists
for	External	and	Internal	Issues	and

Interested	Parties

Consider	which	of	the	following	external	issues	could	impact	the	organization:

Consider	which	of	the	following	internal	issues	could	impact	the	organization:

Consider	what	outside	groups	could	impact	the	organization:
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