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What	is	the	main	goal	of	six	sigma	implementation

Loading	PreviewSorry,	preview	is	currently	unavailable.	You	can	download	the	paper	by	clicking	the	button	above.	Improve	phase	is	the	fourth	phase	of	DMAIC.	The	main	activity	in	the	Improve	phase	is	to	determine	the	solutions	for	the	problems	identified	in	the	first	three	phases	of	DMAIC.	In	other	words,	during	this	phase,	teams	focus	on
eliminating	the	root	causes	and	implement	the	improvements.	Additionally,	design	the	action	plan	to	monitor	the	continuous	improvements.Since	Six	Sigma	teams	armed	with	the	data	analysis	completed	in	the	Analysis	Phase	of	DMAIC	can	now	make	informed	decisions	to	develop	a	solution.	Also,	best	practices	including	running	a	pilot	to	ensure
success	and	validate	the	conclusions.Six	Sigma	PhasesSix	Sigma	is	a	systematic	problem	solving	approach	that	is	centered	around	defects	elimination	and	variation	reduction	which	leads	to	process	improvement.One	of	the	principal	tools	in	Six	Sigma	is	the	use	of	the	DMAIC	methodology.	(Also	see	DMAIC	Overview).	Particularly,	DMAIC	is	a	logical
framework	that	helps	you	think	through	and	plan	improvements	to	a	process	in	pursuit	of	achieving	a	Six	Sigma	level	of	excellence.There	are	five	phases	that	are	used	in	the	DMAIC	method.The	main	purpose	of	the	Improve	phase	is	to	identify	various	solutions	using	brainstorming	techniques	and	also	apply	the	affinity	diagram	to	generate	and	select
solutions.	First,	use	clarification,	duplication,	categorization,	and	multi-voting	to	choose	a	set	of	solutions.	Then,	apply	must	and	want	criteria	to	prioritize	the	order	of	those	solutions	to	be	implemented.Improve	phase	of	DMAIC	GoalsIdentify	the	feasible	solutions	for	the	identified	root	cause(s)Select	the	best	solution	using	statistical	toolsPerform	cost-
benefit	analysisTest	the	solutionAssess	the	effectiveness	of	the	solution	to	ensure	measurable	improvements	in	the	processImprove	Phase	of	DMAIC	OverviewThe	Improve	phase	is	approximately	an	8	to	10	weeks	process	based	on	resource	availability	for	implementing	the	solution.	In	particular,	top	management	support	is	vital	in	providing	the	budget
and	resources	for	implementing	solutions.The	Improve	phase	is	all	about	identifying	and	prioritizing	the	list	of	improvements.	In	other	words,	building	an	implementation	plan,	implementing	a	pilot	project,	and	analyzing	the	effectiveness	of	the	implemented	solution.	There	are	multiple	tools	and	concepts	available	in	the	Improve	phase	of	six
sigma.Identify	SolutionsIn	general,	Improve	phase	focusing	on	solutions	identified	by	six	sigma	teams	to	overcome	the	impact	of	the	root	cause(s)	or	through	data	analysis.Brainstorming:	Brainstorming	is	a	method	for	generating	a	large	number	of	creative	ideas	in	a	short	period	of	time.	Brainstorming	is	full	of	energy,	moves	rapidly,	and	is
synergistic,	creating	a	large	list	of	ideas	which	may	eventually	be	boiled	down,	or	funneled	down,	to	a	smaller	list	of	priority	items	later	in	the	project.Affinity	Diagram:	An	affinity	diagram	is	a	good	technique	for	identifying	&	displaying	potential	root	causes	for	unfamiliar	problems.Poka-Yoke:	Poka-yoke	is	the	act	of	error-proofing	a	process	through
great	design.	Defining	requirements	or	ensuring	continuous	flow	are	good	things	but	not	strictly	part	of	error-proofing.5S:	5S	derives	its	name	from	five	Japanese	terms	beginning	with	the	“s”	utilized	to	create	a	workplace	suited	for	visual	control	and	also	lean	production.	5S	areSortStraightenShineStandardizeSustainTakt	Time:	Takt	time	is	used	to
synchronize	pace	of	production	with	the	pace	of	sales.	In	fact,	it	is	a	sort	of	just-in-time	production	measure	that	helps	remove	and	avoid	waste.TRIZ	:	TRIZ	helps	Six	Sigma	practitioners	innovate	by	exploring	solutions	outside	the	boundaries	of	the	process	itself.	Use	this	when	typical	Six	Sigma	practices	don’t	adequately	address	the
problem.LeanLean:	The	goal	of	a	lean	organization	is	to	create	and	continuously	enhance	customer	value	especially	by	mitigating	waste	from	its	processes	and	procedures.Kanban:	Kanban	is	a	popular	method	for	managing	tasks	in	Lean	and	Agile	environments.	It	can	be	used	at	all	levels,	from	individuals	to	teams	and	entire	companies.Cellular
Manufacturing:	Cellular	Systems	is	a	kind	of	Lean	approach	that	seeks	to	achieve	efficiencies	by	leveraging	the	similarities	between	production	units.Quick	Changeover:	Single	Minute	Exchange	of	Die	(SMED)	is	a	process	used	to	reduce	waste.Visual	Workplace:	Visual	factory	is	a	Lean	concept	that	offers	much	to	Six	Sigma,	too.	Especially,	we	use	it
to	communicate	information	quickly	and	easily.Kaizen:	Kaizen	means	an	improvement	on	a	continuous	basis.	In	fact,	this	concept	was	originated	in	Japan,	Kai	means	change,	and	zen	means	for	good.Proposed	SolutionOnce	the	team	identifies	various	solutions,	it’s	time	to	finalize	the	best	feasible	solution.	So,	identify	potential	solution	relationships
with	respect	to	cost,	resource	availability,	and	time	to	implement.Failure	Mode	and	Effects	Analysis	(FMEA):	Failure	Mode	Effects	Analysis	(FMEA)	is	a	tool	that	helps	us	anticipate	what	might	go	wrong	with	a	product	or	process.	We	can	also	use	it	to	identify	the	possible	causes	and	probabilities	of	failures.Cost-Benefit	Analysis:		It	involves	looking	at
the	projected	costs	and	returns	of	a	project.	It	also	gives	us	data	that	we	need	to	decide	whether	a	project	is	worth	doing.	Matrix	Diagram:	A	matrix	diagram	is	a	project	management	tool	that	assists	in	the	investigation	of	relationships.	Further,	these	are	the	different	types	of	Matrix	diagrams:Organizing	the	Project	/	Process	CompletionProcess
Decision	Program	Charts	(PDPC):	A	Process	Decision	Program	Chart	(PDPC)	has	2	main	uses:	document	steps	to	completing	a	process	and	also	impact	analysis.	Tree	Diagram:	A	Tree	diagram	helps	you	break	down	big	concepts	into	progressively	greater	detail.	Furthermore,	the	idea	here	is	to	systematically	break	down	a	concept	into	its	constituent
pieces.Activity	Network	Diagram:	The	primary	intent	of	creating	an	Activity	Network	Diagram	is	to	create	a	flow	chart	showing	the	necessary	tasks	for	a	project	in	sequence	order	(Both	parallel	and	serial	paths).Prioritization	Matrix:	A	prioritization	matrix	can	help	you	to	work	out	and	negotiate	priorities	for	a	project.	It	can	also	be	used	to	prioritize
projects	themselves,	although	opinions	are	mixed	on	whether	this	usage	is	a	good	idea.Pilot	planA	Pilot	plan	is	an	experimental	or	preliminary	trial	or	test	of	your	solution	on	a	limited	scale.	,	In	fact,	a	pilot	plan	is	the	best	way	to	make	sure	your	pilot	run	is	successful.Documentation	&	resultsCollect	and	Evaluate	Pilot	Results.Analyze	the	gaps	between
the	predicted	performance	and	the	actual	performance.Root	cause	the	gaps	to	determine	why	and	if	solution	changes	are	needed.Analyze	the	pilot	plan.	What	worked?	What	didn’t?Communicate	Pilot	ResultsCreate	a	summary	of	the	strategy	used	to	pilot	the	solution	and	also	communicate	the	results	achieved	to	the	stakeholders.Change	management
is	a	key	part	of	project	success.	Soliciting	feedback	during	stakeholder	interviews	gives	you	access	to	thoughts	from	those	impacted	by	the	project.Finally,	review	the	original	stakeholder	analysis	to	determine	how/if	anything	has	changed,	and	what	you	may	want	to	do	to	address	those	results.Implementation	PlanImplementation	Plan:	Successful
implementation	of	a	Six	Sigma	initiative	requires	through	planning	to	insure	success.	There	are	five	categories	the	project	owner	needs	to	consider	in	order	to	achieve	a	fool-proof	plan.The	Work	PlanResource	PlanStakeholder	Management	PlanRisk	Assessment	PlanQuality	Control	PlanImprove	Phase	of	DMAIC	DeliverablesIdentify	potential
solutionsFinalize	the	preferred	solutionPilot	test	the	solutionImplement	the	solutionEnsure	the	implemented	solution	results	in	eliminating	the	root	cause(s)Improve	Phase	of	DMAIC	Videos	Business	process	technique	Not	to	be	confused	with	Sigma	6	(disambiguation)	or	5S	(methodology).	Part	of	a	series	of	articles	onMachine	industry	Manufacturing
methods	Batch	production	Job	production	Flow	production	Lean	manufacturing	Agile	manufacturing	Industrial	technologies	PLM	RCM	TPM	VDM	QRM	TOC	Six	Sigma	TQM	ZD	Information	and	communication	ISA-88	ISA-95	ERP	IEC	62264	B2MML	Process	control	PLC	DCS	SCADA	vte	Six	Sigma	(6σ)	is	a	set	of	techniques	and	tools	for	process
improvement.	It	was	introduced	by	American	engineer	Bill	Smith	while	working	at	Motorola	in	1986.[1][2]	A	six	sigma	process	is	one	in	which	99.99966%	of	all	opportunities	to	produce	some	feature	of	a	part	are	statistically	expected	to	be	free	of	defects.	Six	Sigma	strategies	seek	to	improve	manufacturing	quality	by	identifying	and	removing	the
causes	of	defects	and	minimizing	variability	in	manufacturing	and	business	processes.	This	is	done	by	using	empirical	and	statistical	quality	management	methods	and	by	hiring	people	who	serve	as	Six	Sigma	experts.	Each	Six	Sigma	project	follows	a	defined	methodology	and	has	specific	value	targets,	such	as	reducing	pollution	or	increasing
customer	satisfaction.	The	term	Six	Sigma	originates	from	statistical	modeling	of	manufacturing	processes.	The	maturity	of	a	manufacturing	process	can	be	described	by	a	sigma	rating	indicating	its	yield	or	the	percentage	of	defect-free	products	it	creates—specifically,	to	within	how	many	standard	deviations	of	a	normal	distribution	the	fraction	of
defect-free	outcomes	corresponds.	History	Motorola	pioneered	Six	Sigma,	setting	a	"six	sigma"	goal	for	its	manufacturing	business.	It	registered	Six	Sigma	as	a	service	mark	on	June	11,	1991	U.S.	Service	Mark	1,647,704;	on	December	28,	1993,	it	registered	Six	Sigma	as	a	trademark.	In	2005	Motorola	attributed	over	$17	billion	in	savings	to	Six
Sigma.[3]	Honeywell	and	General	Electric	were	also	early	adopters	of	Six	Sigma.	As	GE's	CEO,	in	1995	Jack	Welch	made	it	central	to	his	business	strategy,[4]	and	in	1998	it	announced	$350	million	in	cost	savings	thanks	to	Six	Sigma,	which	was	an	important	factor	in	the	spread	of	Six	Sigma	(this	figure	later	grew	to	more	than	$1	billion).[5]	By	the
late	1990s,	about	two-thirds	of	the	Fortune	500	organizations	had	begun	Six	Sigma	initiatives	with	the	aim	of	reducing	costs	and	improving	quality.[6]	In	recent	years[update],	some	practitioners	have	combined	Six	Sigma	ideas	with	lean	manufacturing	to	create	a	methodology	named	Lean	Six	Sigma.[7]	The	Lean	Six	Sigma	methodology	views	lean
manufacturing,	which	addresses	process	flow	and	waste	issues,	and	Six	Sigma,	with	its	focus	on	variation	and	design,	as	complementary	disciplines	aimed	at	promoting	"business	and	operational	excellence".[7]	In	2011,	the	International	Organization	for	Standardization	(ISO)	has	published	the	first	standard	"ISO	13053:2011"	defining	a	Six	Sigma
process.[8]	Other	standards	have	been	created	mostly	by	universities	or	companies	with	Six	Sigma	first-party	certification	programs.	Etymology	Normal	distribution	underlies	the	statistical	assumptions	of	Six	Sigma.	At	0,	μ	(mu)	marks	the	mean,	with	the	horizontal	axis	showing	distance	from	the	mean,	denoted	in	units	of	standard	deviation
(represented	as	σ	or	sigma).	The	greater	the	standard	deviation,	the	larger	the	spread	of	values;	for	the	green	curve,	μ	=	0	and	σ	=	1.	The	upper	and	lower	specification	limits	(USL	and	LSL)	are	at	a	distance	of	6σ	from	the	mean.	Normal	distribution	means	that	values	far	away	from	the	mean	are	extremely	unlikely—approximately	1	in	a	billion	too
low,	and	the	same	too	high.	Even	if	the	mean	were	to	move	right	or	left	by	1.5	standard	deviations	(also	known	as	a	1.5	sigma	shift,	colored	red	and	blue),	there	is	still	a	safety	cushion.	The	term	Six	Sigma	comes	from	statistics,	specifically	from	the	field	of	statistical	quality	control,	which	evaluates	process	capability.	Originally,	it	referred	to	the	ability
of	manufacturing	processes	to	produce	a	very	high	proportion	of	output	within	specification.	Processes	that	operate	with	"six	sigma	quality"	over	the	short	term	are	assumed	to	produce	long-term	defect	levels	below	3.4	defects	per	million	opportunities	(DPMO).	The	3.4	dpmo	is	based	on	a	"shift"	of	±	1.5	sigma	explained	by	Mikel	Harry.	This	figure	is
based	on	the	tolerance	in	the	height	of	a	stack	of	discs.[9][10]	Specifically,	say	that	there	are	six	standard	deviations—represented	by	the	Greek	letter	σ	(sigma)—between	the	mean—represented	by	μ	(mu)—and	the	nearest	specification	limit.	As	process	standard	deviation	goes	up,	or	the	mean	of	the	process	moves	away	from	the	center	of	the
tolerance,	fewer	standard	deviations	will	fit	between	the	mean	and	the	nearest	specification	limit,	decreasing	the	sigma	number	and	increasing	the	likelihood	of	items	outside	specification.	According	to	a	calculation	method	employed	in	process	capability	studies,	this	means	that	practically	no[failed	verification]	items	will	fail	to	meet	specifications.[9]
One	should	also	note	that	the	calculation	of	Sigma	levels	for	a	process	data	is	independent	of	the	data	being	normally	distributed.	In	one	of	the	criticisms	of	Six	Sigma,	practitioners	using	this	approach	spend	a	lot	of	time	transforming	data	from	non-normal	to	normal	using	transformation	techniques.	It	must	be	said	that	Sigma	levels	can	be
determined	for	process	data	that	has	evidence	of	non-normality.[9]	Doctrine	Six	Sigma	symbol	Six	Sigma	asserts	that:	Continuous	efforts	to	achieve	stable	and	predictable	process	results	(e.g.,	by	reducing	process	variation)	are	of	vital	importance	to	business	success.	Manufacturing	and	business	processes	have	characteristics	that	can	be	defined,
measured,	analyzed,	improved,	and	controlled.	Achieving	sustained	quality	improvement	requires	commitment	from	the	entire	organization,	particularly	from	top-level	management.	Features	that	set	Six	Sigma	apart	from	previous	quality-improvement	initiatives	include:	Focus	on	achieving	measurable	and	quantifiable	financial	returns	Emphasis	on
management	leadership	and	support	Commitment	to	making	decisions	on	the	basis	of	verifiable	data	and	statistical	methods	rather	than	assumptions	and	guesswork	In	fact,	lean	management	and	Six	Sigma	share	similar	methodologies	and	tools,	including	the	fact	that	both	were	influenced	by	Japanese	business	culture.	However,	lean	management
primarily	focuses	on	eliminating	waste	through	tools	that	target	organizational	efficiencies	while	integrating	a	performance	improvement	system,	while	Six	Sigma	focuses	on	eliminating	defects	and	reducing	variation.	Both	systems	are	driven	by	data,	though	Six	Sigma	is	much	more	dependent	on	accurate	data.[citation	needed]	Six	Sigma's	implicit
goal	is	to	improve	all	processes	but	not	necessarily	to	the	3.4	DPMO	level.	Organizations	need	to	determine	an	appropriate	sigma	level	for	each	of	their	most	important	processes	and	strive	to	achieve	these.	As	a	result	of	this	goal,	it	is	incumbent	on	management	of	the	organization	to	prioritize	areas	of	improvement.	Methodologies	Six	Sigma	projects
follow	two	project	methodologies,	inspired	by	W.	Edwards	Deming's	Plan–Do–Study–Act	Cycle,	each	with	five	phases.[6]	DMAIC	("duh-may-ick",	/də.ˈmeɪ.ɪk/)	is	used	for	projects	aimed	at	improving	an	existing	business	process	DMADV	("duh-mad-vee",	/də.ˈmæd.vi/)	is	used	for	projects	aimed	at	creating	new	product	or	process	designs	DMAIC	DMAIC's
five	steps	Main	article:	DMAIC	The	DMAIC	project	methodology	has	five	phases:	Define	the	system,	the	voice	of	the	customer	and	their	requirements,	and	the	project	goals,	specifically.	Measure	key	aspects	of	the	current	process	and	collect	relevant	data;	calculate	the	"as-is"	process	capability	Analyze	the	data	to	investigate	and	verify	cause	and
effect.	Determine	what	the	relationships	are,	and	attempt	to	ensure	that	all	factors	have	been	considered.	Seek	out	the	root	cause	of	the	defect	under	investigation.	Improve	or	optimize	the	current	process	based	upon	data	analysis	using	techniques	such	as	design	of	experiments,	poka	yoke	or	mistake	proofing,	and	standard	work	to	create	a	new,
future	state	process.	Set	up	pilot	runs	to	establish	process	capability.	Control	the	future	state	process	to	ensure	that	any	deviations	from	the	target	are	corrected	before	they	result	in	defects.	Implement	control	systems	such	as	statistical	process	control,	production	boards,	visual	workplaces,	and	continuously	monitor	the	process.	This	process	is
repeated	until	the	desired	quality	level	is	obtained.	Some	organizations	add	a	Recognize	step	at	the	beginning,	which	is	to	recognize	the	right	problem	to	work	on,	thus	yielding	an	RDMAIC	methodology.[11]	DMADV	DMADV's	five	steps	Main	article:	DFSS	Also	known	as	DFSS	("Design	For	Six	Sigma"),	the	DMADV	methodology's	five	phases	are:[6]
Define	design	goals	that	are	consistent	with	customer	demands	and	the	enterprise	strategy.	Measure	and	identify	CTQs	(characteristics	that	are	Critical	To	Quality),	measure	product	capabilities,	production	process	capability,	and	measure	risks.	Analyze	to	develop	and	design	alternatives	Design	an	improved	alternative,	best	suited	per	analysis	in	the
previous	step	Verify	the	design,	set	up	pilot	runs,	implement	the	production	process	and	hand	it	over	to	the	process	owner(s).	Professionalization	One	key	innovation	of	Six	Sigma	involves	professionalizing	quality	management.	Prior	to	Six	Sigma,	quality	management	was	largely	relegated	to	the	production	floor	and	to	statisticians	in	a	separate	quality
department.	Formal	Six	Sigma	programs	adopt	an	elite	ranking	terminology	similar	to	martial	arts	systems	like	judo	to	define	a	hierarchy	(and	career	path)	that	spans	business	functions	and	levels.	Six	Sigma	identifies	several	roles	for	successful	implementation:[12]	Executive	Leadership	includes	the	CEO	and	other	members	of	top	management.	They
are	responsible	for	setting	up	a	vision	for	Six	Sigma	implementation.	They	also	empower	other	stakeholders	with	the	freedom	and	resources	to	transcend	departmental	barriers	and	overcome	resistance	to	change.[13]	Champions	take	responsibility	for	Six	Sigma	implementation	across	the	organization.	The	Executive	Leadership	draws	them	from
upper	management.	Champions	also	act	as	mentors	to	Black	Belts.	Master	Black	Belts,	identified	by	Champions,	act	as	in-house	coaches	on	Six	Sigma.	They	devote	all	of	their	time	to	Six	Sigma,	assisting	Champions	and	guiding	Black	Belts	and	Green	Belts.	In	addition	to	statistical	tasks,	they	ensure	that	Six	Sigma	is	applied	consistently	across
departments	and	job	functions.	Black	Belts	operate	under	Master	Black	Belts	to	apply	Six	Sigma	to	specific	projects.	They	also	devote	all	of	their	time	to	Six	Sigma.	They	primarily	focus	on	Six	Sigma	project	execution	and	special	leadership	with	special	tasks,	whereas	Champions	and	Master	Black	Belts	focus	on	identifying	projects/functions	for	Six
Sigma.	Green	Belts	are	the	employees	who	take	up	Six	Sigma	implementation	along	with	their	other	job	responsibilities,	operating	under	the	guidance	of	Black	Belts.	According	to	proponents,	special	training	is	needed	for	all	of	these	practitioners	to	ensure	that	they	follow	the	methodology	and	use	the	data-driven	approach	correctly.[14]	Some
organizations	use	additional	belt	colors,	such	as	"yellow	belts",	for	employees	that	have	basic	training	in	Six	Sigma	tools	and	generally	participate	in	projects,	and	"white	belts"	for	those	locally	trained	in	the	concepts	but	do	not	participate	in	the	project	team.	"Orange	belts"	are	also	mentioned	to	be	used	for	special	cases.[15]	Certification	Main
article:	List	of	Six	Sigma	certification	organizations	General	Electric	and	Motorola	developed	certification	programs	as	part	of	their	Six	Sigma	implementation.	Following	this	approach,	many	organizations	in	the	1990s	started	offering	Six	Sigma	certifications	to	their	employees.	In	2008	Motorola	University	later	co-developed	with	Vative	and	the	Lean
Six	Sigma	Society	of	Professionals	a	set	of	comparable	certification	standards	for	Lean	Certification.[6][16]	Criteria	for	Green	Belt	and	Black	Belt	certification	vary;	some	companies	simply	require	participation	in	a	course	and	a	Six	Sigma	project.[16]	There	is	no	standard	certification	body,	and	different	certifications	are	offered	by	various	quality
associations	for	a	fee.[17][18][self-published	source]	The	American	Society	for	Quality,	for	example,	requires	Black	Belt	applicants	to	pass	a	written	exam	and	to	provide	a	signed	affidavit	stating	that	they	have	completed	two	projects	or	one	project	combined	with	three	years'	practical	experience	in	the	body	of	knowledge.[16][19]	Tools	and	methods
Within	the	individual	phases	of	a	DMAIC	or	DMADV	project,	Six	Sigma	uses	many	established	quality-management	tools	that	are	also	used	outside	Six	Sigma.	The	following	table	shows	an	overview	of	the	main	methods	used.	5	Whys	Statistical	and	fitting	tools	Analysis	of	variance	General	linear	model	ANOVA	Gauge	R&R	Regression	analysis
Correlation	Scatter	diagram	Chi-squared	test	Axiomatic	design	Business	Process	Mapping/Check	sheet	Cause	&	effects	diagram	(also	known	as	fishbone	or	Ishikawa	diagram)	Control	chart/Control	plan	(also	known	as	a	swimlane	map)/Run	charts	Cost–benefit	analysis	CTQ	tree	Design	of	experiments/Stratification	Histograms/Pareto	analysis/Pareto
chart	Pick	chart/Process	capability/Rolled	throughput	yield	Quality	Function	Deployment	(QFD)	Quantitative	marketing	research	through	use	of	Enterprise	Feedback	Management	(EFM)	systems	Root	cause	analysis	SIPOC	analysis	(Suppliers,	Inputs,	Process,	Outputs,	Customers)	COPIS	analysis	(Customer	centric	version/perspective	of	SIPOC)
Taguchi	methods/Taguchi	Loss	Function	Value	stream	mapping	Software	Main	article:	List	of	Six	Sigma	software	packages	Role	of	the	1.5	sigma	shift	Experience	has	shown	that	processes	usually	do	not	perform	as	well	in	the	long	term	as	they	do	in	the	short	term.[9]	As	a	result,	the	number	of	sigmas	that	will	fit	between	the	process	mean	and	the
nearest	specification	limit	may	well	drop	over	time,	compared	to	an	initial	short-term	study.[9]	To	account	for	this	real-life	increase	in	process	variation	over	time,	an	empirically	based	1.5	sigma	shift	is	introduced	into	the	calculation.[9][20]	Mikel	Harry,	the	creator	of	Six	Sigma,	based	the	1.5	sigma	shift	on	the	height	of	a	stack	of	discs.	He	called	this
"Benderizing".	He	claimed	that	based	on	his	stack,	all	processes	shift	1.5	sigma	every	50	samples.	According	to	this	idea,	a	process	that	fits	6	sigma	between	the	process	mean	and	the	nearest	specification	limit	in	a	short-term	study	will	in	the	long	term	fit	only	4.5	sigma	–	either	because	the	process	mean	will	move	over	time,	or	because	the	long-term
standard	deviation	of	the	process	will	be	greater	than	that	observed	in	the	short	term,	or	both.[9]	Hence	the	widely	accepted	definition	of	a	six	sigma	process	is	a	process	that	produces	3.4	defective	parts	per	million	opportunities	(DPMO).	This	is	based	on	the	fact	that	a	process	that	is	normally	distributed	will	have	3.4	parts	per	million	outside	the
limits,	when	the	limits	are	six	sigma	from	the	"original"	mean	of	zero	and	the	process	mean	is	then	shifted	by	1.5	sigma	(and	therefore,	the	six	sigma	limits	are	no	longer	symmetrical	about	the	mean).[9]	The	former	six	sigma	distribution,	when	under	the	effect	of	the	1.5	sigma	shift,	is	commonly	referred	to	as	a	4.5	sigma	process.	The	failure	rate	of	a
six	sigma	distribution	with	the	mean	shifted	1.5	sigma	is	not	equivalent	to	the	failure	rate	of	a	4.5	sigma	process	with	the	mean-centered	on	zero.[9]	This	allows	for	the	fact	that	special	causes	may	result	in	a	deterioration	in	process	performance	over	time	and	is	designed	to	prevent	underestimation	of	the	defect	levels	likely	to	be	encountered	in	real-
life	operation.[9]	The	role	of	the	sigma	shift	is	mainly	academic.	The	purpose	of	six	sigma	is	to	generate	organizational	performance	improvement.	It	is	up	to	the	organization	to	determine,	based	on	customer	expectations,	what	the	appropriate	sigma	level	of	a	process	is.	The	purpose	of	the	sigma	value	is	as	a	comparative	figure	to	determine	whether	a
process	is	improving,	deteriorating,	stagnant	or	non-competitive	with	others	in	the	same	business.	Six	Sigma	(3.4	DPMO)	is	not	the	goal	of	all	processes.	Sigma	levels	A	control	chart	showing	a	process	that	experienced	a	1.5	sigma	drift	in	the	process	mean	toward	the	upper	specification	limit	starting	at	midnight.	Control	charts	help	identify	when	a
process	should	be	investigated	in	order	to	find	and	eliminate	special-cause	variation.	See	also:	Three	sigma	rule	The	table	below	gives	long-term	DPMO	values	corresponding	to	various	short-term	sigma	levels.[21][22]	These	figures	assume	that	the	process	mean	will	shift	by	1.5	sigma	toward	the	side	with	the	critical	specification	limit.	In	other	words,
they	assume	that	after	the	initial	study	determining	the	short-term	sigma	level,	the	long-term	Cpk	value	will	turn	out	to	be	0.5	less	than	the	short-term	Cpk	value.	So,	now	for	example,	the	DPMO	figure	given	for	1	sigma	assumes	that	the	long-term	process	mean	will	be	0.5	sigma	beyond	the	specification	limit	(Cpk	=	–0.17),	rather	than	1	sigma	within
it,	as	it	was	in	the	short-term	study	(Cpk	=	0.33).	Note	that	the	defect	percentages	indicate	only	defects	exceeding	the	specification	limit	to	which	the	process	mean	is	nearest.	Defects	beyond	the	far	specification	limit	are	not	included	in	the	percentages.	The	formula	used	here	to	calculate	the	DPMO	is	thus	DPMO	=	1	,	000	,	000	⋅	(	1	−	ϕ	(	level	−	1.5
)	)	{\displaystyle	{\text{DPMO}}=1,000,000\cdot	(1-\phi	({\text{level}}-1.5))}	Sigma	level	Sigma	(with	1.5σ	shift)	DPMO	Percent	defective	Percentage	yield	Short-term	Cpk	Long-term	Cpk	1	−0.5	691,462	69%	31%	0.33	−0.17	2	0.5	308,538	31%	69%	0.67	0.17	3	1.5	66,807	6.7%	93.3%	1.00	0.5	4	2.5	6,210	0.62%	99.38%	1.33	0.83	5	3.5	233	0.023%
99.977%	1.67	1.17	6	4.5	3.4	0.00034%	99.99966%	2.00	1.5	7	5.5	0.019	0.0000019%	99.9999981%	2.33	1.83	Six	Sigma	in	practice	Main	article:	List	of	Six	Sigma	companies	Six	Sigma	mostly	finds	application	in	large	organizations.[5]	According	to	industry	consultants	like	Thomas	Pyzdek	and	John	Kullmann,	companies	with	fewer	than	500	employees
are	less	suited	to	Six	Sigma	or	need	to	adapt	the	standard	approach	to	making	it	work	for	them.[5]	Six	Sigma,	however,	contains	a	large	number	of	tools	and	techniques	that	work	well	in	small	to	mid-size	organizations.	The	fact	that	an	organization	is	not	big	enough	to	be	able	to	afford	black	belts	does	not	diminish	its	ability	to	make	improvements
using	this	set	of	tools	and	techniques.	The	infrastructure	described	as	necessary	to	support	Six	Sigma	is	a	result	of	the	size	of	the	organization	rather	than	a	requirement	of	Six	Sigma	itself.[5]	Manufacturing	After	its	first	application	at	Motorola	in	the	late	1980s,	other	internationally	recognized	firms	currently	recorded	high	number	of	savings	after
applying	Six	Sigma.	Examples	include	Johnson	&	Johnson,	with	$600	million	of	reported	savings,	Texas	Instruments,	which	saved	over	$500	million	as	well	as	Telefónica,	which	reported	€30	million	in	savings	in	the	first	10	months;	Sony	and	Boeing	also	reported	successfully	reducing	waste.[23]	Engineering	and	construction	Although	companies	have
considered	common	quality	control	and	process	improvement	strategies,	there's	still	a	need	for	more	reasonable	and	effective	methods	as	all	the	desired	standards	and	client	satisfaction	have	not	always	been	reached.	There	is	still	a	need	for	an	essential	analysis	that	can	control	the	factors	affecting	concrete	cracks	and	slippage	between	concrete	and
steel.	After	conducting	a	case	study	on	Tinjin	Xianyi	Construction	Technology,	it	was	found	that	construction	time	and	construction	waste	were	reduced	by	26.2%	and	67%	accordingly	after	adopting	Six	Sigma.	Similarly,	Six	Sigma	implementation	was	studied	at	one	of	the	largest	engineering	and	construction	companies	in	the	world:	Bechtel
Corporation,	where	after	an	initial	investment	of	$30	million	in	a	Six	Sigma	program	that	included	identifying	and	preventing	rework	and	defects,	over	$200	million	were	saved.[23]	Finance	Six	Sigma	has	played	an	important	role	by	improving	the	accuracy	of	allocation	of	cash	to	reduce	bank	charges,	automatic	payments,	improving	the	accuracy	of
reporting,	reducing	documentary	credit	defects,	reducing	check	collection	defects,	and	reducing	variation	in	collector	performance.	For	example,	Bank	of	America	announced	in	2004	that	Six	Sigma	had	helped	it	increase	customer	satisfaction	by	10.4%	and	decrease	customer	issues	by	24%;	similarly,	American	Express	eliminated	non-received
renewal	credit	cards.	Other	financial	institutions	that	have	adopted	Six	Sigma	include	GE	Capital	and	JPMorgan	Chase,	where	customer	satisfaction	was	the	main	objective.[23]	Supply	chain	In	the	supply-chain	field,	it	is	important	to	ensure	that	products	are	delivered	to	clients	at	the	right	time	while	preserving	high-quality	standards.	By	changing
the	schematic	diagram	for	the	supply	chain,	Six	Sigma	can	ensure	quality	control	on	products	(defect-free)	and	guarantee	delivery	deadlines,	the	two	main	issues	in	the	supply	chain.[24]	Healthcare	This	is	a	sector	that	has	been	highly	matched	with	this	doctrine	for	many	years	because	of	the	nature	of	zero	tolerance	for	mistakes	and	potential	for
reducing	medical	errors	involved	in	healthcare.[25][26]	The	goal	of	Six	Sigma	in	healthcare	is	broad	and	includes	reducing	the	inventory	of	equipment	that	brings	extra	costs,	altering	the	process	of	healthcare	delivery	in	order	to	make	it	more	efficient	and	refining	reimbursements.	A	study	at	the	MD	Anderson	Cancer	Center,	which	recorded	an
increase	in	examinations	with	no	additional	machines	of	45%	and	a	reduction	in	patients'	preparation	time	of	40	minutes;	from	45	minutes	to	5	minutes	in	multiple	cases.[23]	Lean	Six	Sigma	was	adopted	in	2003	at	Stanford	hospitals	and	was	introduced	at	Red	Cross	hospitals	in	2002.[27]	Criticism	While	there	are	many	advocates	for	a	Six	Sigma
approach	for	the	reasons	stated	above,	not	all	projects	are	successful:	in	2010,	the	Wall	Street	Journal	reported	that	more	than	60%	of	projects	fail.[28]	A	review	of	academic	literature	[29]	found	34	common	failure	factors	in	56	papers	on	Lean,	Six	Sigma,	and	LSS	from	1995-2013.	Among	them	are	(summarized):	Lack	of	top	management	attitude,
commitment,	and	involvement;	lack	of	leadership	and	vision	Lack	of	training	and	education;	lack	of	resources	(financial,	technical,	human,	etc.)	Poor	project	selection	and	prioritization;	weak	link	to	strategic	objectives	of	the	organization	Resistance	to	culture	change;	Poor	communication;	Lack	of	consideration	of	the	human	factors	Lack	of	awareness
of	the	benefits	of	Lean/Six	Sigma;	Lack	of	technical	understanding	of	tools,	techniques,	and	practices	Others	have	provided	other	criticisms.	Lack	of	originality	Quality	expert	Joseph	M.	Juran	described	Six	Sigma	as	"a	basic	version	of	quality	improvement",	stating	that	"there	is	nothing	new	there.	It	includes	what	we	used	to	call	facilitators.	They've
adopted	more	flamboyant	terms,	like	belts	with	different	colors.	I	think	that	concept	has	merit	to	set	apart,	to	create	specialists	who	can	be	very	helpful.	Again,	that's	not	a	new	idea.	The	American	Society	for	Quality	long	ago	established	certificates,	such	as	for	reliability	engineers."[30]	Inadequate	for	complex	manufacturing	Quality	expert	Philip	B.
Crosby	pointed	out	that	the	Six	Sigma	standard	does	not	go	far	enough—customers	deserve	defect-free	products	every	time.[31]	For	example,	under	the	Six	Sigma	standard,	semiconductors,	which	require	the	flawless	etching	of	millions	of	tiny	circuits	onto	a	single	chip	are	all	defective.[32]	Role	of	consultants	The	use	of	"Black	Belts"	as	itinerant
change	agents	has	fostered	an	industry	of	training	and	certification.	Critics	have	argued	there	is	overselling	of	Six	Sigma	by	too	great	a	number	of	consulting	firms,	many	of	which	claim	expertise	in	Six	Sigma	when	they	have	only	a	rudimentary	understanding	of	the	tools	and	techniques	involved	or	the	markets	or	industries	in	which	they	are	acting.
[33]	Potential	negative	effects	A	Fortune	article	stated	that	"of	58	large	companies	that	have	announced	Six	Sigma	programs,	91%	have	trailed	the	S&P	500	since".	The	statement	was	attributed	to	"an	analysis	by	Charles	Holland	of	consulting	firm	Qualpro	(which	espouses	a	competing	quality-improvement	process)".[34]	The	summary	of	the	article	is
that	Six	Sigma	is	effective	at	what	it	is	intended	to	do,	but	that	it	is	"narrowly	designed	to	fix	an	existing	process"	and	does	not	help	in	"coming	up	with	new	products	or	disruptive	technologies."[35][36]	Over-reliance	on	statistics	More	direct	criticism	is	the	"rigid"	nature	of	Six	Sigma	with	its	over-reliance	on	methods	and	tools.	In	most	cases,	more
attention	is	paid	to	reducing	variation	and	searching	for	any	significant	factors,	and	less	attention	is	paid	to	developing	robustness	in	the	first	place	(which	can	altogether	eliminate	the	need	for	reducing	variation).[37]	The	extensive	reliance	on	significance	testing	and	use	of	multiple	regression	techniques	increase	the	risk	of	making	commonly
unknown	types	of	statistical	errors	or	mistakes.	A	possible	consequence	of	Six	Sigma's	array	of	p-value	misconceptions	is	the	false	belief	that	the	probability	of	a	conclusion	being	in	error	can	be	calculated	from	the	data	in	a	single	experiment	without	reference	to	external	evidence	or	the	plausibility	of	the	underlying	mechanism.[38]	One	of	the	most
serious	but	all-too-common	misuses	of	inferential	statistics	is	to	take	a	model	that	was	developed	through	exploratory	model	building	and	subject	it	to	the	same	sorts	of	statistical	tests	that	are	used	to	validate	a	model	that	was	specified	in	advance.[39]	Another	comment	refers	to	the	oft-mentioned	Transfer	Function,	which	seems	to	be	a	flawed	theory
if	looked	at	in	detail.[40]	Since	significance	tests	were	first	popularized	many	objections	have	been	voiced	by	prominent	and	respected	statisticians.	The	volume	of	criticism	and	rebuttal	has	filled	books	with	language	seldom	used	in	the	scholarly	debate	of	a	dry	subject.[41][42][43][44]	Much	of	the	first	criticism	was	already	published	more	than	40
years	ago	(see	Statistical	hypothesis	testing	§	Criticism).	In	a	2006	issue	USA	Army	Logistician	an	article	critical	of	Six	Sigma	noted:	"The	dangers	of	a	single	paradigmatic	orientation	(in	this	case,	that	of	technical	rationality)	can	blind	us	to	values	associated	with	double-loop	learning	and	the	learning	organization,	organization	adaptability,	workforce
creativity	and	development,	humanizing	the	workplace,	cultural	awareness,	and	strategy	making."[45]	Nassim	Nicholas	Taleb	considers	risk	managers	little	more	than	"blind	users"	of	statistical	tools	and	methods.[46]	He	states	that	statistics	is	fundamentally	incomplete	as	a	field	as	it	cannot	predict	the	risk	of	rare	events—something	Six	Sigma	is
especially	concerned	with.	Furthermore,	errors	in	prediction	are	likely	to	occur	as	a	result	of	ignorance	of	or	distinction	between	epistemic	and	other	uncertainties.	These	errors	are	the	biggest	in	time	variant	(reliability)	related	failures.[47]	1.5	sigma	shift	The	statistician	Donald	J.	Wheeler	has	dismissed	the	1.5	sigma	shift	as	"goofy"	because	of	its
arbitrary	nature.[48]	Its	universal	applicability	is	seen	as	doubtful.	The	1.5	sigma	shift	has	also	become	contentious	because	it	results	in	stated	"sigma	levels"	that	reflect	short-term	rather	than	long-term	performance:	a	process	that	has	long-term	defect	levels	corresponding	to	4.5	sigma	performance	is,	by	Six	Sigma	convention,	described	as	a	"six
sigma	process".[9][49]	The	accepted	Six	Sigma	scoring	system	thus	cannot	be	equated	to	actual	normal	distribution	probabilities	for	the	stated	number	of	standard	deviations,	and	this	has	been	a	key	bone	of	contention	over	how	Six	Sigma	measures	are	defined.[49]	The	fact	that	it	is	rarely	explained	that	a	"6	sigma"	process	will	have	long-term	defect
rates	corresponding	to	4.5	sigma	performance	rather	than	actual	6	sigma	performance	has	led	several	commentators	to	express	the	opinion	that	Six	Sigma	is	a	confidence	trick.[9]	Stifling	creativity	in	research	According	to	John	Dodge,	editor	in	chief	of	Design	News,	the	use	of	Six	Sigma	is	inappropriate	in	a	research	environment.	Dodge	states[50]
"excessive	metrics,	steps,	measurements	and	Six	Sigma's	intense	focus	on	reducing	variability	water	down	the	discovery	process.	Under	Six	Sigma,	the	free-wheeling	nature	of	brainstorming	and	the	serendipitous	side	of	discovery	is	stifled."	He	concludes	"there's	general	agreement	that	freedom	in	basic	or	pure	research	is	preferable	while	Six	Sigma
works	best	in	incremental	innovation	when	there's	an	expressed	commercial	goal."	A	BusinessWeek	article	says	that	James	McNerney's	introduction	of	Six	Sigma	at	3M	had	the	effect	of	stifling	creativity	and	reports	its	removal	from	the	research	function.	It	cites	two	Wharton	School	professors	who	say	that	Six	Sigma	leads	to	incremental	innovation
at	the	expense	of	blue	skies	research.[51]	This	phenomenon	is	further	explored	in	the	book	Going	Lean,	which	describes	a	related	approach	known	as	lean	dynamics	and	provides	data	to	show	that	Ford's	6	Sigma	program	did	little	to	change	its	fortunes.[52]	Lack	of	documentation	One	criticism	voiced	by	Yasar	Jarrar	and	Andy	Neely	from	the
Cranfield	School	of	Management's	Centre	for	Business	Performance	is	that	while	Six	Sigma	is	a	powerful	approach,	it	can	also	unduly	dominate	an	organization's	culture;	and	they	add	that	much	of	the	Six	Sigma	literature	–	in	a	remarkable	way	(six-sigma	claims	to	be	evidence,	scientifically	based)	–	lacks	academic	rigor:	One	final	criticism,	probably
more	to	the	Six	Sigma	literature	than	concepts,	relates	to	the	evidence	for	Six	Sigma’s	success.	So	far,	documented	case	studies	using	the	Six	Sigma	methods	are	presented	as	the	strongest	evidence	for	its	success.	However,	looking	at	these	documented	cases,	and	apart	from	a	few	that	are	detailed	from	the	experience	of	leading	organizations	like	GE
and	Motorola,	most	cases	are	not	documented	in	a	systemic	or	academic	manner.	In	fact,	the	majority	are	case	studies	illustrated	on	websites,	and	are,	at	best,	sketchy.	They	provide	no	mention	of	any	specific	Six	Sigma	methods	that	were	used	to	resolve	the	problems.	It	has	been	argued	that	by	relying	on	the	Six	Sigma	criteria,	management	is	lulled
into	the	idea	that	something	is	being	done	about	quality,	whereas	any	resulting	improvement	is	accidental	(Latzko	1995).	Thus,	when	looking	at	the	evidence	put	forward	for	Six	Sigma's	success,	mostly	by	consultants	and	people	with	vested	interests,	the	question	that	begs	to	be	asked	is:	are	we	making	a	true	improvement	with	Six	Sigma	methods	or
just	getting	skilled	at	telling	stories?	Everyone	seems	to	believe	that	we	are	making	true	improvements,	but	there	is	some	way	to	go	to	document	these	empirically	and	clarify	the	causal	relations.	— [37]	See	also	Design	for	Six	Sigma	–	Approach	to	design	supporting	Six	Sigma	DMAIC	–	Data-driven	improvement	cycle	used	for	improving	and	optimizing
business	processes	Kaizen	–	Japanese	concept	referring	to	continuous	improvement	–	a	philosophical	focus	on	continuous	improvement	of	processes	Lean	Six	Sigma	–	Methodology	of	systematically	removing	waste	Lean	manufacturing	–	Production	methodology	in	which	time	is	reduced	as	much	as	possible	Management	fad	Quality	management	–
Process	to	provide	consistent	fitness	for	use	of	product	or	service	Total	productive	maintenance	–	Maintenance	management	methodology	Total	quality	management	–	Approach	to	business	improvement.	W.	Edwards	Deming	–	American	professor,	author,	and	consultant	References	^	"The	Inventors	of	Six	Sigma".	Archived	from	the	original	on	2005-
11-06.	Retrieved	2006-01-29.	^	Tennant,	Geoff	(2001).	SIX	SIGMA:	SPC	and	TQM	in	Manufacturing	and	Services.	Gower	Publishing,	Ltd.	p.	6.	ISBN	0-566-08374-4.	^	"About	Motorola	University".	Archived	from	the	original	on	2005-12-22.	Retrieved	2006-01-28.	^	"Six	Sigma:	Where	is	it	now?".	24	June	2003.	Retrieved	2008-05-22.	^	a	b	c	d
Dusharme,	Dirk.	"Six	Sigma	Survey:	Breaking	Through	the	Six	Sigma	Hype".	Quality	Digest.	^	a	b	c	d	De	Feo,	Joseph	A.;	Barnard,	William	(2005).	JURAN	Institute's	Six	Sigma	Breakthrough	and	Beyond	–	Quality	Performance	Breakthrough	Methods.	Tata	McGraw-Hill	Publishing	Company	Limited.	ISBN	0-07-059881-9.	^	a	b	Walshe,	Kieran;	Harvey,
Gill;	Jas,	Pauline	(15	November	2010).	Connecting	Knowledge	and	Performance	in	Public	Services:	From	Knowing	to	Doing.	Cambridge	University	Press.	p.	175.	ISBN	978-0-521-19546-1.	Retrieved	2011-08-22.	^	"ISO	13053:2011".	ISO.	^	a	b	c	d	e	f	g	h	i	j	k	l	Tennant,	Geoff	(2001).	SIX	SIGMA:	SPC	and	TQM	in	Manufacturing	and	Services.	Gower
Publishing,	Ltd.	p.	25.	ISBN	0-566-08374-4.	^	"Motorola	University	Six	Sigma	Dictionary".	Archived	from	the	original	on	2006-01-28.	Retrieved	2006-01-29.	^	Webber,	Larry;	Wallace,	Michael	(15	December	2006).	Quality	Control	for	Dummies.	For	Dummies.	pp.	42–43.	ISBN	978-0-470-06909-7.	Retrieved	2012-05-16.	^	Harry,	Mikel;	Schroeder,
Richard	(2000).	Six	Sigma.	Random	House,	Inc.	ISBN	0-385-49437-8.	^	"Six	sigma	support	from	upper	management".	6sigma.us.	Retrieved	March	11,	2015.	^	Bertels,	Thomas	(2003)	Rath	&	Strong's	Six	Sigma	Leadership	Handbook.	John	Wiley	and	Sons.	pp	57–83	ISBN	0-471-25124-0.	^	Harry,	Mikel	J.;	Mann,	Prem	S.;	De	Hodgins,	Ofelia	C.;
Hulbert,	Richard	L.;	Lacke,	Christopher	J.	(20	September	2011).	Practitioner's	Guide	to	Statistics	and	Lean	Six	Sigma	for	Process	Improvements.	John	Wiley	and	Sons.	pp.	30–.	ISBN	978-1-118-21021-5.	Retrieved	2011-11-15.	^	a	b	c	Keller,	Paul	A.;	Keller,	Paul	(16	December	2010).	Six	Sigma	Demystified.	McGraw-Hill	Professional.	p.	40.	ISBN	978-0-
07-174679-3.	Retrieved	2011-09-20.	^	Webber,	Larry;	Wallace,	Michael	(15	December	2006).	Quality	Control	for	Dummies.	For	Dummies.	pp.	292–.	ISBN	978-0-470-06909-7.	Retrieved	2011-09-20.	^	Coryea,	R.	Leroy;	Cordy,	Carl	E.;	Coryea,	LeRoy	R.	(27	January	2006).	Champion's	Practical	Six	Sigma	Summary.	Xlibris	Corporation.	p.	65.	ISBN	978-1-
4134-9681-9.	Retrieved	2011-09-20.[self-published	source]	^	"Certification	–	ASQ".	Milwaukee,	Wisconsin:	American	Society	for	Quality.	Archived	from	the	original	on	2009-12-17.	Retrieved	2011-09-09.	^	Harry,	Mikel	J.	(1988).	The	Nature	of	six	sigma	quality.	Rolling	Meadows,	Illinois:	Motorola	University	Press.	p.	25.	ISBN	978-1-56946-009-2.	^
Gygi,	Craig;	DeCarlo,	Neil;	Williams,	Bruce	(2005).	Six	Sigma	for	Dummies.	Hoboken,	NJ:	Wiley	Publishing,	Inc.	pp.	Front	inside	cover,	23.	ISBN	0-7645-6798-5.	^	El-Haik,	Basem;	Suh,	Nam	P.	(2005-04-15).	Axiomatic	Quality.	John	Wiley	and	Sons.	p.	10.	ISBN	978-0-471-68273-8.	^	a	b	c	d	Kwak,	Young	Hoon;	Anbari,	Frank	T.	(2006).	"Benefits,
obstacles,	and	future	of	six	sigma	approach".	Technovation.	26	(5–6):	708–715.	doi:10.1016/j.technovation.2004.10.003.	^	Dasgupta,	Tirthankar	(2003-05-01).	"Using	the	six-sigma	metric	to	measure	and	improve	the	performance	of	a	supply	chain".	Total	Quality	Management	&	Business	Excellence.	14	(3):	355–366.
doi:10.1080/1478336032000046652.	ISSN	1478-3363.	S2CID	34848457.	^	Cascini,	Egidio.	Sei	Sigma	per	Docenti	in	14	Capitoli	(PDF).	RCE	Multimedia.	^	Celegato,	Alessandro	(2017).	"IN	MEMORY	OF	EGIDIO	CASCINI"	(PDF).	Statistica	Applicata:	Italian	Journal	of	Applied	Statistics.	29:	107–110.	^	"Lean	Six	Sigma	in	Healthcare"	(PDF).
www.researchgate.net/publication/7034272.	Journal	for	Healthcare	Quality	·	March	2006.	Retrieved	22	August	2020.	^	Chakravorty,	Satya	(January	25,	2010).	"Where	process-improvement	projects	go	wrong".	Wall	Street	Journal.	Retrieved	May	23,	2021.	^	Albliwi,	S.;	Antony,	J.;	Halim	Lim,	S.A.;	van	der	Wiele,	T.	(2014).	"Critical	failure	factors	of
Lean	Six	Sigma:	a	systematic	literature	review".	International	Journal	of	Quality	&	Reliability	Management.	31	(9):	1012–1030.	doi:10.1108/IJQRM-09-2013-0147.	^	Paton,	Scott	M.	(August	2002).	"Juran:	A	Lifetime	of	Quality".	Quality	Digest.	22	(8):	19–23.	Retrieved	2009-04-01.	^	Crosby,	Philip	B.	(1999).	Quality	and	Me:	Lessons	from	an	Evolving
Life.	San	Francisco:	Jossey-Bass.	p.	159.	OCLC	40444566.	Quality	is	measured	by	the	price	of	nonconformance,	not	by	indexes.	^	Crosby,	Philip	B.	(1996).	Quality	Is	Still	Free:	Making	Quality	Certain	in	Uncertain	Times.	New	York:	McGraw-Hill.	p.	xiv.	OCLC	32820340.	The	nonconformance	situation	semiconductor	suppliers	found	recently	emerged
from	embracing	the	standard	of	"Six	Sigma."	This	permits	3.4	defects	per	million	components.	Why	anyone	would	want	to	do	that	is	beyond	me.	But	they	are	now	paying	the	price.	When	even	ordinary	chips	contain	a	million	or	more	components,	such	a	standard	means	that	they	are	all	defective.	^	Lean	Six	Sigma:	Cost	Reduction	Strategies,	Ade
Asefeso	MCIPS	MBA	(2012)	^	Morris,	Betsy	(11	July	2006).	"Tearing	up	the	Jack	Welch	playbook".	Fortune.	Retrieved	2006-11-26.	^	Richardson,	Karen	(7	January	2007).	"The	'Six	Sigma'	Factor	for	Home	Depot".	Wall	Street	Journal	Online.	Retrieved	2007-10-15.	^	Ficalora,	Joe;	Costello,	Joe.	"Wall	Street	Journal	SBTI	Rebuttal"	(PDF).	Sigma
Breakthrough	Technologies,	Inc.	Archived	from	the	original	(PDF)	on	2007-10-25.	Retrieved	2007-10-15.	^	a	b	"Six	Sigma	Friend	or	Foe"	(PDF).	Retrieved	2012-02-10.	^	"Twelve	P-value	misconceptions"	(PDF).	^	"important".	^	"y-FX".	Archived	from	the	original	on	2013-06-20.	^	Harlow,	Lisa	Lavoie;	Stanley	A.	Mulaik;	James	H.	Steiger,	eds.	(1997).
What	If	There	Were	No	Significance	Tests?.	Lawrence	Erlbaum	Associates.	ISBN	978-0-8058-2634-0.	^	Morrison,	Denton;	Henkel,	Ramon,	eds.	(2006)	[1970].	The	Significance	Test	Controversy.	AldineTransaction.	ISBN	0-202-30879-0.	^	McCloskey,	Deirdre	N.;	Ziliak,	Stephen	T.	(2008).	The	Cult	of	Statistical	Significance:	How	the	Standard	Error
Costs	Us	Jobs,	Justice,	and	Lives.	University	of	Michigan	Press.	ISBN	978-0-472-05007-9.	^	Chow,	Siu	L.	(1997).	Statistical	Significance:	Rationale,	Validity	and	Utility.	ISBN	0-7619-5205-5.	^	Paparone,	Dr.	Christopher	R.	"Army	Logistician	(A	Values-Based	Critique	of	Lean	and	Six	Sigma	as	a	Management	Ideology)".	Almc.army.mil.	Retrieved	2012-
02-10.	^	The	fourth	quadrant:	a	map	of	the	limits	of	statistics	[9.15.08]	Nassim	Nicholas	Taleb,	An	Edge	Original	Essay	^	"Special	Workshop	on	Risk	Acceptance	and	Risk	Communication"	(PDF).	Stanford	University.	26–27	March	2007.	^	Wheeler,	Donald	J.	(2004).	The	Six	Sigma	Practitioner's	Guide	to	Data	Analysis.	SPC	Press.	p.	307.	ISBN	978-0-
945320-62-3.	^	a	b	*Pande,	Peter	S.;	Neuman,	Robert	P.;	Cavanagh,	Roland	R.	(2001).	The	Six	Sigma	Way:	How	GE,	Motorola,	and	Other	Top	Companies	are	Honing	Their	Performance.	New	York:	McGraw-Hill	Professional.	p.	229.	ISBN	0-07-135806-4.	key	bones	of	contention	amongst	the	statistical	experts	about	how	Six	Sigma	measures	are	defined.
^	Dodge,	John	(10	December	2007).	"3M	Shelves	Six	Sigma	in	R&D".	Design	News.	Archived	from	the	original	on	2010-03-05.	Retrieved	2013-04-02.	^	Hindo,	Brian	(6	June	2007).	"At	3M,	a	struggle	between	efficiency	and	creativity".	Business	Week.	Retrieved	2007-06-06.	^	Ruffa,	Stephen	A.	(2008).	Going	Lean:	How	the	Best	Companies	Apply	Lean
Manufacturing	Principles	to	Shatter	Uncertainty,	Drive	Innovation,	and	Maximize	Profits.	AMACOM	(a	division	of	American	Management	Association).	ISBN	978-0-8144-1057-8.	Further	reading	Wikimedia	Commons	has	media	related	to	Six	Sigma.	Wikiquote	has	quotations	related	to:	Six	Sigma	Adams,	Cary	W.;	Gupta,	Praveen;	Wilson,	Charles	E.
(2003).	Six	Sigma	Deployment.	Burlington,	MA:	Butterworth-Heinemann.	ISBN	0-7506-7523-3.	OCLC	50693105.	Breyfogle,	Forrest	W.	III	(1999).	Implementing	Six	Sigma:	Smarter	Solutions	Using	Statistical	Methods.	New	York,	NY:	John	Wiley	&	Sons.	ISBN	0-471-26572-1.	OCLC	50606471.	De	Feo,	Joseph	A.;	Barnard,	William	(2005).	JURAN
Institute's	Six	Sigma	Breakthrough	and	Beyond	–	Quality	Performance	Breakthrough	Methods.	New	York,	NY:	McGraw-Hill	Professional.	ISBN	0-07-142227-7.	OCLC	52937531.	Hahn,	G.	J.,	Hill,	W.	J.,	Hoerl,	R.	W.	and	Zinkgraf,	S.	A.	(1999)	The	Impact	of	Six	Sigma	Improvement-A	Glimpse	into	the	Future	of	Statistics,	The	American	Statistician,	Vol.	53,
No.	3,	pp.	208–215.	Keller,	Paul	A.	(2001).	Six	Sigma	Deployment:	A	Guide	for	Implementing	Six	Sigma	in	Your	Organization.	Tucson,	AZ:	Quality	Publishing.	ISBN	0-930011-84-8.	OCLC	47942384.	Pande,	Peter	S.;	Neuman,	Robert	P.;	Cavanagh,	Roland	R.	(2001).	The	Six	Sigma	Way:	How	GE,	Motorola,	and	Other	Top	Companies	are	Honing	Their
Performance.	New	York,	NY:	McGraw-Hill	Professional.	ISBN	0-07-135806-4.	OCLC	647006794.	Pande	Six	Sigma	Way.	Pyzdek,	Thomas	&	Paul	A.	Keller	(2009).	The	Six	Sigma	Handbook,	Third	Edition.	New	York,	NY:	McGraw-Hill.	ISBN	978-0-07-162338-4.	OCLC	51194565.	Snee,	Ronald	D.;	Hoerl,	Roger	W.	(2002).	Leading	Six	Sigma:	A	Step-by-Step
Guide	Based	on	Experience	with	GE	and	Other	Six	Sigma	Companies.	Upper	Saddle	River,	NJ:	FT	Press.	ISBN	0-13-008457-3.	OCLC	51048423.	Taylor,	Gerald	(2008).	Lean	Six	Sigma	Service	Excellence:	A	Guide	to	Green	Belt	Certification	and	Bottom	Line	Improvement.	New	York,	NY:	J.	Ross	Publishing.	ISBN	978-1-60427-006-8.	OCLC	271773742.
Tennant,	Geoff	(2001).	SIX	SIGMA:	SPC	and	TQM	in	Manufacturing	and	Services.	Aldershot,	UK:	Gower	Publishing,	Ltd.	ISBN	0-566-08374-4.	OCLC	44391556.	Retrieved	from	"	2American	multinational	corporation	For	other	uses,	see	3M	(disambiguation).	3M	Company3M	headquarters	in	Maplewood,	MinnesotaFormerlyMinnesota	Mining	and
Manufacturing	Company	(1902–2002)TypePublicTraded	asNYSE:	MMMDJIA	componentS&P	100	componentS&P	500	componentIndustryConglomerateFoundedJune	13,	1902;	119	years	ago	(1902-06-13)	(as	Minnesota	Mining	and	Manufacturing	Company)Two	Harbors,	Minnesota,	U.S.[1]Founders	J.	Danley	Budd	Henry.	S.	Bryan	William	A.
McGonagle	John	Dwan	Hermon	W.	Cable[2]	HeadquartersMaplewood,	Minnesota,	U.S.Area	servedWorldwideKey	peopleMike	Roman(Chairman,	President,	&	CEO)[3]Revenue	US$32.18	billion	(2020)[4]Operating	income	US$7.161	billion	(2020)[4]Net	income	US$5.38	billion	(2020)[4]Total	assets	US$47.3	billion	(2020)[4]Total	equity	US$12.931
billion	(2020)[4]Number	of	employees	94,987	(2020)[4]Websitewww.3m.com	The	3M	Company	(originally	Minnesota	Mining	and	Manufacturing	Company)	is	an	American	multinational	conglomerate	corporation	operating	in	the	fields	of	industry,	worker	safety,	U.S.	health	care,	and	consumer	goods.[5]	The	company	produces	over	60,000	products
under	several	brands,[6]	including	adhesives,	abrasives,	laminates,	passive	fire	protection,	personal	protective	equipment,	window	films,	paint	protection	films,	dental	and	orthodontic	products,	electrical	and	electronic	connecting	and	insulating	materials,	medical	products,	car-care	products,[7]	electronic	circuits,	healthcare	software	and	optical
films.[8]	It	is	based	in	Maplewood,	a	suburb	of	Saint	Paul,	Minnesota.[9]	3M	made	$32.2	billion	in	total	sales	in	2020,	and	ranked	number	96	in	the	Fortune	500	list	of	the	largest	United	States	corporations	by	total	revenue.[10]	As	of	2018[update],	the	company	had	approximately	93,500	employees,	and	had	operations	in	more	than	70	countries.[11]
History	Five	businessmen	founded	the	Minnesota	Mining	and	Manufacturing	Company	as	a	mining	venture	in	Two	Harbors,	Minnesota,	making	their	first	sale	on	June	13,	1902.[1][12]	The	goal	was	to	mine	corundum,	but	this	failed	because	the	mine's	mineral	holdings	were	anorthosite,	which	had	no	commercial	value.[12]	Co-founder	John	Dwan
solicited	funds	in	exchange	for	stock	and	Edgar	Ober	and	Lucius	Ordway	took	over	the	company	in	1905.[12]	The	company	moved	to	Duluth	and	began	researching	and	producing	sandpaper	products.[12]	William	L.	McKnight,	later	a	key	executive,	joined	the	company	in	1907,	and	A.	G.	Bush	joined	in	1909.[12]	3M	finally	became	financially	stable	in
1916	and	was	able	to	pay	dividends.[12]	The	company	moved	to	St.	Paul	in	1910,	where	it	remained	for	52	years	before	outgrowing	the	campus	and	moving	to	its	current	headquarters	at	3M	Center	in	Maplewood,	Minnesota,	in	1962.[13]	The	John	Dwan	Office	Building,	where	3M	was	founded,	now	a	museum	Expansion	and	modern	history	In	1947,
3M	began	producing	perfluorooctanoic	acid	(PFOA)	by	electrochemical	fluorination.[14]	In	1951,	DuPont	purchased	PFOA	from	then-Minnesota	Mining	and	Manufacturing	Company	for	use	in	the	manufacturing	of	teflon,	a	product	that	brought	DuPont	a	billion-dollar-a-year	profit	by	the	1990s.[15]	DuPont	referred	to	PFOA	as	C8.[16]	The	original
formula	for	Scotchgard,	a	water	repellent	applied	to	fabrics,	was	discovered	accidentally	in	1952	by	3M	chemists	Patsy	Sherman	and	Samuel	Smith.	Sales	began	in	1956,	and	in	1973	the	two	chemists	received	a	patent	for	the	formula.[17][18]	In	the	late	1950s,	3M	produced	the	first	asthma	inhaler,[19]	but	the	company	did	not	enter	the
pharmaceutical	industry	until	the	mid-1960s	with	the	acquisition	of	Riker	Laboratories,	moving	it	from	California	to	Minnesota.[20]	3M	retained	the	Riker	Laboratories	name	for	the	subsidiary	until	at	least	1985.[21]	In	the	mid-1990s,	3M	Pharmaceuticals,	as	the	division	came	to	be	called,	produced	the	first	CFC-free	asthma	inhaler	in	response	to
adoption	of	the	Montreal	Protocol	by	the	United	States.[22][23]	In	the	1980s	and	1990s,	the	company	spent	fifteen	years	developing	a	topical	cream	delivery	technology	which	led	in	1997	to	health	authority	approval	and	marketing	of	a	symptomatic	treatment	for	genital	warts,	Aldara.[24][25]	3M	divested	its	pharmaceutical	unit	through	three	deals	in
2006,	netting	more	than	US$2	billion.[26][27]	At	the	time,	3M	Pharmaceuticals	comprised	about	20%	of	3M's	health	care	business	and	employed	just	over	a	thousand	people.[26]	3M	traffic	signals	installed	in	Shelton,	Washington.	Standing	off-axis	from	the	intended	viewing	area,	these	signals	are	invisible	to	adjacent	lanes	of	traffic	in	daylight.	(A
faint	glow	is	visible	at	night.)	The	same	two	signals	above,	taken	in	the	signal's	intended	viewing	area	(a	single	lane	of	northbound	traffic).	Special	light-diffusing	optics	and	a	colored	fresnel	lens	create	the	indication.	By	the	1970s,	3M	developed	a	theatrical	blood	formula	based	on	red	colorfast	microbeads	suspended	in	a	carrier	liquid.[28]	This	stage
blood	was	sold	as	Nextel	Simulated	Blood,[28][29]	and	was	used	during	the	production	of	the	1978	film	Dawn	of	the	Dead.[30]	It	has	since	been	discontinued.[29]	3M	Mincom	was	involved	in	some	of	the	first	digital	audio	recordings	of	the	late	1970s	to	see	commercial	release	when	a	prototype	machine	was	brought	to	the	Sound	80	studios	in
Minneapolis.	In	1979	3M	introduced	a	digital	audio	recording	system	called	"3M	Digital	Audio	Mastering	System".[31]	In	1980,	the	company	acquired	Comtal,	a	manufacturer	of	digital	image	processors.[32]	3M	launched	"Press	'n	Peel"	in	stores	in	four	cities	in	1977,	but	results	were	disappointing.[33][34]	A	year	later	3M	instead	issued	free	samples
directly	to	consumers	in	Boise,	Idaho,	with	95%	of	those	who	tried	them	indicating	they	would	buy	the	product.[33]	The	product	was	sold	as	"Post-its"	in	1979	when	the	rollout	introduction	began,[35]	and	was	sold	across	the	United	States[35]	from	April	6,	1980.[36]	The	following	year	they	were	launched	in	Canada	and	Europe.[37]	On	its	100th
anniversary,	3M	changed	its	legal	name	to	"3M	Company"	on	April	8,	2002.[38][39]	On	September	8,	2008,	3M	announced	an	agreement	to	acquire	Meguiar's,	a	car-care	products	company	that	was	family-owned	for	over	a	century.[40]	In	August	2010,	3M	acquired	Cogent	Systems	for	$943	million[41]	and	on	October	13,	2010,	3M	completed
acquisition	of	Arizant	Inc.[42]	In	December	2011,	3M	completed	the	acquisition	of	the	Winterthur	Technology	Group,	a	bonded	abrasives	company.	As	of	2012,	3M	was	one	of	the	30	companies	included	in	the	Dow	Jones	Industrial	Average,	added	on	August	9,	1976,	and	was	97	on	the	2011	Fortune	500	list.[43]	On	January	3,	2012,	it	was	announced
that	the	Office	and	Consumer	Products	Division	of	Avery	Dennison	was	being	bought	by	3M	for	$550	million.[44]	The	transaction	was	canceled	by	3M	in	September	2012	amid	antitrust	concerns.[45]	In	May	2013,	3M	sold	Scientific	Anglers	and	Ross	Reels	to	Orvis.	Ross	Reels	had	been	acquired	by	3M	in	2010.[46]	In	March	2017,	3M	purchased
Johnson	Controls	International	Plc's	safety	gear	business,	Scott	Safety,	for	$2	billion.[47]	In	2017,	3M	had	net	sales	for	the	year	of	$31.657	billion,	up	from	$30.109	billion	the	year	before.[48]	In	2018,	it	was	reported	that	the	company	would	pay	$850	million	to	end	the	Minnesota	water	pollution	case	concerning	perfluorochemicals.[49]	On	May	25,
2018,	Michael	F.	Roman	was	appointed	CEO	by	the	board	of	directors.[50]	There	are	a	few	international	subsidiaries	such	as	3M	India,	3M	Japan,	and	3M	Canada.[51]	On	December	19,	2018,	3M	announced	it	had	entered	into	a	definitive	agreement	to	acquire	the	technology	business	of	M*Modal,	for	a	total	enterprise	value	of	$1.0	billion.[52]	In
October	2019,	3M	purchased	Acelity	and	its	KCI	subsidiaries	for	$6.7	billion,	including	assumption	of	debt	and	other	adjustments.[53]	Products	and	patents	3M	produces	approximately	60,000	products,	as	of	2019,[54]	and	has	four	business	groups	focused	on	safety	and	industrial,	transportation	and	electronics,	health	care,	and	consumer	products.
[55]	3M	obtained	its	first	patent	in	1924,	and	acquires	approximately	3,000	new	patents	annually.	The	company	surpassed	the	100,000-patent	threshold	in	2014.[56]	Environmental	record	The	Target	Light	System,	built	by	3M	at	Target	headquarters	in	Minneapolis.[57]	3M's	Pollution	Prevention	Pays	(3P)	program	was	established	in	1975.	The
program	initially	focused	on	pollution	reduction	at	the	plant	level	and	was	expanded	to	promote	recycling	and	reduce	waste	across	all	divisions	in	1989.	By	the	early	1990s,	approximately	2,500	3P	projects	decreased	the	company's	total	global	pollutant	generation	by	50	percent	and	saved	3M	$500–600	million	by	eliminating	the	production	of	waste
requiring	subsequent	treatment.[58][59]	In	1983,	the	Oakdale	Dump	in	Oakdale,	Minnesota,	was	listed	as	an	EPA	Superfund	site	after	significant	groundwater	and	soil	contamination	by	VOCs	and	heavy	metals	was	uncovered.[60]	The	Oakdale	Dump	was	a	3M	dumping	site	utilized	through	the	1940s	and	1950s.	During	the	1990s	and	2000s,	3M
reduced	releases	of	toxic	pollutants	by	99	percent	and	greenhouse	gas	emissions	by	72	percent.	The	company	earned	the	United	States	Environmental	Protection	Agency's	Energy	Star	Award	each	year	the	honor	was	presented,	as	of	2012.[61]	In	1999,	the	U.S.	Environmental	Protection	Agency	began	investigating	perfluorinated	chemicals	after
receiving	data	on	the	global	distribution	and	toxicity	of	perfluorooctanesulfonic	acid	(PFOS).[62]	These	materials	are	part	of	a	broad	group	of	perfluoroalkyl	and	polyfluoroalkyl	substances	often	referred	to	as	PFAS,	each	of	which	has	different	chemical	properties.[63]	3M,	the	former	primary	producer	of	PFOS	from	the	U.S.,	announced	the	phase-out
of	PFOS,	perfluorooctanoic	acid,	and	PFOS-related	product	production	in	May	2000.[64][65]	Perfluorinated	compounds	produced	by	3M	have	been	used	in	non-stick	cookware,	stain-resistant	fabrics,	and	other	products.	The	Cottage	Grove	facility	manufactured	PFAS	from	the	1940s	to	2002.[66]	In	response	to	PFAS	contamination	of	the	Mississippi
River	and	surrounding	area,	3M	stated	the	area	will	be	"cleaned	through	a	combination	of	groundwater	pump-out	wells	and	soil	sediment	excavation".	The	restoration	plan	was	based	on	an	analysis	of	the	company	property	and	surrounding	lands.[67]	The	on-site	water	treatment	facility	that	handled	the	plant's	post-production	water	was	not	capable	of
removing	PFAS,	which	were	released	into	the	nearby	Mississippi	River.[66]	The	clean-up	cost	estimate,	which	included	a	granular	activated	carbon	system	to	remove	PFAS	from	the	ground	water	was	$50	to	$56	million,[68]	funded	from	a	$147	million	environmental	reserve	set	aside	in	2006.[69]	In	2008,	3M	created	the	Renewable	Energy	Division
within	3M's	Industrial	and	Transportation	Business	to	focus	on	Energy	Generation	and	Energy	Management.[70][71]	In	late	2010,	the	state	of	Minnesota	sued	3M	for	$5	billion	in	punitive	damages,	claiming	they	released	PFCs—classified	a	toxic	chemical	by	the	EPA—into	local	waterways.[72]	A	settlement	for	$850	million	was	reached	in	February
2018,[73][65][74]	although	in	2019,	3M,	along	with	the	Chemours	Company	and	DuPont,	appeared	before	lawmakers	to	deny	responsibility,	with	company	Senior	VP	of	Corporate	Affairs	Denise	Rutherford	arguing	that	the	chemicals	pose	no	human	health	threats	at	current	levels	and	have	no	victims.[75]	3M's	Zwijndrecht	(Belgium)	factory	caused
PFOS	pollution	that	may	be	contaminating	agricultural	products	within	a	15	kilometer	radius	of	the	plant	which	includes	Antwerp.[76][77]	The	Flemish	Government	has	paid	63	million	euros	for	cleanup	costs	so	far	with	3M	contributing	75,000	euros.[78]	Carbon	footprint	3M	reported	Total	CO2e	emissions	(Direct	+	Indirect)	for	the	twelve	months
ending	31	December	2020	at	5,280	Kt	(-550	/-9.4%	y-o-y)[79]	and	plans	to	reduce	emissions	50%	by	2030	from	a	2019	base	year.[80]	The	company	also	aims	achieve	carbon	neutrality	by	2050.	[81]	3M's	annual	Total	CO2e	Emissions	-	Location-Based	Scope	1	+	Scope	2	(in	kilotonnes)	Dec	2014	Dec	2015	Dec	2016	Dec	2017	Dec	2018	Dec	2019	Dec
2020	6,630[82]	5,630[83]	5,980[84]	5,840[85]	6,650[86]	5,830[87]	5,280[79]	Earplug	controversy	The	Combat	Arms	Earplugs,	Version	2	(CAEv2),	was	developed	by	Aearo	Technologies	for	U.S.	military	and	civilian	use.	The	CAEv2	was	a	double	ended	earplug	that	3M	claimed	would	offer	users	different	levels	of	protection.[88]	Between	2003	and
2015,	these	earplugs	were	standard	issue	to	members	of	the	U.S.	military.[89]	3M	acquired	Aearo	Technologies	in	2008.[90]	In	May	2016,	Moldex-Metric,	Inc.,	a	3M	competitor,	filed	a	whistleblower	complaint	against	3M	under	the	False	Claims	Act.	Moldex-Metric	claimed	that	3M	made	false	claims	to	the	U.S.	government	about	the	safety	of	its
earplugs,	and	that	it	knew	the	earplugs	had	an	inherently	defective	design.[91]	In	2018,	3M	agreed	to	pay	$9.1	million	to	the	U.S	government	to	resolve	the	allegations,	without	admitting	liability.[92]	Since	2018,	more	than	140,000	former	users	of	the	earplugs	(primarily	U.S.	military	veterans)	have	filed	suit	against	3M	claiming	they	suffer	from
hearing	loss,	tinnitus,	and	other	damage	as	a	consequence	of	the	defective	design.[93]	Internal	emails	showed	that	3M	officials	boasted	about	charging	$7.63	per	piece	for	the	earplugs	which	cost	85	cents	to	produce.	The	company's	official	response	indicated	that	the	cost	to	the	government	includes	R&D	costs.[94]	N95	respirators	and	the	COVID-19
pandemic	The	N95	respirator	mask	was	developed	by	3M	and	approved	in	1972.[95]	Being	able	to	filter	viral	particulates,	its	use	was	recommended	during	the	COVID-19	pandemic	but	supply	soon	became	short.[95]	Much	of	the	company's	supply	had	already	been	sold	prior	to	the	outbreak.[96]	The	shortages	led	to	the	U.S.	government	asking	3M	to
stop	exporting	US-made	N95	respirator	masks	to	Canada	and	to	Latin	American	countries,[97]	and	President	Donald	Trump	invoked	the	Defense	Production	Act	to	require	3M	to	prioritize	orders	from	the	federal	government.[98]	The	dispute	was	resolved	when	3M	agreed	to	import	more	respirators,	mostly	from	its	factories	in	China.[98]	3M	later
struck	a	CA$70M	deal	with	the	federal	government	of	Canada	and	the	Ontario	provincial	government	to	produce	N95	masks	at	their	plant	in	Brockville,	Ontario.[99]	Operating	facilities	3M	facility	in	St.	Paul,	Minnesota	3M's	general	offices,	corporate	research	laboratories,	and	some	division	laboratories	in	the	U.S.	are	in	St.	Paul,	Minnesota.	In	the
United	States,	3M	operates	80	manufacturing	facilities	in	29	states,	and	125	manufacturing	and	converting	facilities	in	37	countries	outside	the	U.S.	(in	2017).[100]	In	March	2016,	3M	completed	a	400,000-square-foot	(37,000	m2)	research-and-development	building	that	cost	$150	million	on	its	Maplewood	campus.	Seven	hundred	scientists	from
various	divisions	occupy	the	building.	They	were	previously	scattered	across	the	campus.	3M	hopes	concentrating	its	research	and	development	in	this	manner	will	improve	collaboration.	3M	received	$9.6	million	in	local	tax	increment	financing	and	relief	from	state	sales	taxes	in	order	to	assist	with	development	of	the	building.[101]	Selected	factory
detail	information:	Cynthiana,	Kentucky,	U.S.	factory	producing	Post-it	Notes	(672	SKU)	and	Scotch	Tape	(147	SKU).	It	has	539	employees	and	was	established	in	1969.[102]	Newton	Aycliffe,	County	Durham,	UK	factory	producing	respirators	for	workers	safety,	using	laser	technology.	It	has	370	employees	and	recently	there	was	an	investment	of	£4.5
million	($7	million).[103][104]	In	Minnesota,	3M's	Hutchinson	facility	produces	products	for	more	than	half	of	the	company's	23	divisions,	as	of	2019.[105]	The	"super	hub"	has	manufactured	adhesive	bandages	for	Nexcare,	furnace	filters,	and	Scotch	Tape,	among	other	products.[106][107]	The	Cottage	Grove	plant	is	one	of	three	operated	by	3M	for
the	production	of	pad	conditioners,	as	of	2011.[108]	3M	has	operated	a	manufacturing	plant	in	Columbia,	Missouri	since	1970.	The	plant	has	been	used	for	the	production	of	products	including	electronic	components,[109][110]	solar	and	touchscreen	films,	and	stethoscopes.	The	facility	received	a	$20	million	expansion	in	2012	and	has	approximately
400	employees.[111][112]	3M	opened	the	Brookings,	South	Dakota	plant	in	1971,[113]	and	announced	a	$70	million	expansion	in	2014.[114]	The	facility	manufactures	more	than	1,700	health	care	products	and	employs	1,100	people,	as	of	2018,	making	the	plant	3M's	largest	focused	on	health	care.[115]	Mask	production	at	the	site	increased	during
the	2009	swine	flu	pandemic,	2002–2004	SARS	outbreak,	2018	California	wildfires,	2019–20	Australian	bushfire	season,	and	COVID-19	pandemic.[116]	3M's	Springfield,	Missouri	plant	opened	in	1967	and	makes	industrial	adhesives	and	tapes	for	aerospace	manufacturers.	In	2017,	3M	had	approximately	330	employees	in	the	metropolitan	area,	and



announced	a	$40	million	expansion	project	to	upgrade	the	facility	and	redevelop	another	building.[117]	In	Iowa,	the	Ames	plant	makes	sandpaper	products	and	received	funding	from	the	Iowa	Economic	Development	Authority	(IEDA)	for	expansions	in	2013	and	2018.[118][119]	The	Knoxville	plant	is	among	3M's	largest	and	produces	approximately
12,000	different	products,	including	adhesives	and	tapes.[120]	3M's	Southeast	Asian	operations	are	based	in	Singapore,	where	the	company	has	invested	$1	billion	over	50	years.	3M	has	a	facility	in	Tuas,	a	manufacturing	plant	and	Smart	Urban	Solutions	lab	in	Woodlands,	and	a	customer	technical	center	in	Yishun.[121]	3M	expanded	a	factory	in
Woodlands	in	2011,[108]	announced	a	major	expansion	of	the	Tuas	plant	in	2016,[121]	and	opened	new	headquarters	in	Singapore	featuring	a	Customer	Technical	Centre	in	2018.[122]	The	company	has	operated	in	China	since	1984,[123]	and	was	Shanghai's	first	Wholly	Foreign-Owned	Enterprise.[124]	3M's	seventh	plant,	and	the	first	dedicated	to
health	care	product	production,	opened	in	Shanghai	in	2007.[125]	By	October	2007,	the	company	had	opened	an	eighth	manufacturing	plant	and	technology	center	in	Guangzhou.[123][126]	3M	broke	ground	on	its	ninth	manufacturing	facility,	for	the	production	of	photovoltaics	and	other	renewable	energy	products,	in	Hefei	in	2011.[127]	3M
announced	plans	to	construct	a	technology	innovation	center	in	Chengdu	in	2015,[128]	and	opened	a	fifth	design	center	in	Shanghai	in	2019.[129]	Leadership	Board	chairs	have	included:	William	L.	McKnight	(1949–1966),[130][131]	Bert	S.	Cross	(1966–1970),[132][133]	Harry	Heltzer	(1970–1975),[134]	Raymond	H.	Herzog	(1975–1980),[135]	Lewis
W.	Lehr	(1980–1986),	Allen	F.	Jacobson	(1986–1991),[136]	Livio	DeSimone	(1991–2001),[137]	James	McNerney	(2001–2005),[138]	George	W.	Buckley	(2005–2012),[139][140]	and	Inge	Thulin	(2012–2018).[141]	Thulin	continued	to	serve	as	executive	chairman	until	current	chair	Michael	F.	Roman	was	appointed	in	2019.[142]	3M's	CEOs	have
included:	Cross	(1966–1970),[143]	Heltzer	(1970–1975),[134]	Herzog	(1975–1979),[143][144]	Lehr	(1979–1986),[145]	Jacobson	(1986–1991),[136]	DeSimone	(1991–2001),[137]	McNerney	(2001–2005),[138]	Robert	S.	Morrison	(2005,	interim),[146]	Buckley	(2005–2012),[139][140]	Thulin	(2012–2018),	and	Roman	(2018–present).[141]	3M's	presidents
have	included:	Edgar	B.	Ober	(1905–1929),[147]	McKnight	(1929–1949),[131][148]	Richard	P.	Carlton	(1949–1953),[149]	Herbert	P.	Buetow	(1953–1963),[150]	Cross	(1963–1966),[151]	Heltzer	(1966–1970),[132]	and	Herzog	(1970–1975).[152]	In	the	late	1970s,	the	position	was	separated	into	roles	for	U.S.	and	international	operations.	The	position
overseeing	domestic	operations	was	first	held	by	Lehr,[144]	followed	by	John	Pitblado	from	1979	to	1981,[153]	then	Jacobson	from	1984	to	1991.[154]	James	A.	Thwaits	led	international	operations	starting	in	1979.[153]	Buckley	and	Thulin	were	president	during	2005–2012,[155]	and	2012–2018,	respectively.[141]	See	also	Oakdale	Dump	Further
reading	V.	Huck,	Brand	of	the	Tartan:	The	3M	Story,	Appleton-Century-Crofts,	1955.	Early	history	of	3M	and	challenges,	includes	employee	profiles.	C.	Rimington,	From	Minnesota	mining	and	manufacturing	to	3M	Australia	Pty	Ltd	(3M	Australia:	the	Story	of	an	Innovative	Company),	Sid	Harta	Publishers,	2013.	Recollections	from	3M	Australia
employees	in	context	of	broader	organisational	history.	Portals:United	StatesCompanies	References	^	a	b	"3M	Birthplace	Museum",	Lake	County	Historical	Society	^	"It	all	started	with	a	rock".	3M	Australia.	June	11,	2021.	Retrieved	March	9,	2022.	^	"3M	appoints	Michael	Roman	as	CEO;	Inge	Thulin	will	take	new	position	as	executive	chairman	of
the	board".	CNBC.	March	5,	2018.	^	a	b	c	d	e	f	"3M	Company	2019	Annual	Report"	(PDF).	3M.	February	2019.	^	"3M	Company	Profile".	Vault.com.	Vault.com.	Retrieved	July	17,	2018.	^	Chamaria,	Neha	(October	24,	2018).	"Why	3M	Company	Finds	It	Hard	to	Keep	Up	With	Investor	Expectations".	The	Motley	Fool.	Retrieved	October	10,	2019.	^	"3M
U.S.:	Health	Care".	Solutions.3m.com.	Retrieved	March	29,	2012.	^	"Who	We	Are	–	3M	US	Company	Information".	Solutions.3m.com.	Archived	from	the	original	on	September	13,	2008.	Retrieved	July	14,	2013.	^	"3M	Center,	Maplewood	55144	–	Google	Maps".	Google	Maps.	Retrieved	July	14,	2013.	^	"3M	|	2021	Fortune	500".	Fortune.	Retrieved
January	18,	2022.	^	"3M	Company	2018	Annual	Report	(Form	10-K)".	U.S.	Securities	and	Exchange	Commission.	February	2019.	^	a	b	c	d	e	f	"3M".	Company	Profiles	for	Students.	Gale.	1999.	Archived	from	the	original	on	May	18,	2013.	Retrieved	October	4,	2012.	^	"900	Bush	Avenue:	The	House	that	Research	Built:	Early	Years	in	Saint	Paul".	Saint
Paul	Historical.	Historic	Saint	Paul.	Archived	from	the	original	on	March	1,	2017.	Retrieved	February	27,	2017.	^	Prevedouros,	Konstaninos;	Cousins,	Ian	T.;	Buck,	Robert	C.;	Korzeniowski,	Stephen	H.	(January	2006).	"Sources,	Fate	and	Transport	of	Perfluorocarboxylates".	Environmental	Science	&	Technology.	40	(1):	32–44.
Bibcode:2006EnST...40...32P.	doi:10.1021/es0512475.	PMID	16433330.	^	Rich,	Nathaniel	(January	6,	2016).	"The	Lawyer	Who	Became	DuPont's	Worst	Nightmare".	The	New	York	Times.	Retrieved	January	8,	2016.	^	Emmett,	Edward;	Shofer,	Frances;	Zhang,	Hong;	Freeman,	David;	Desai,	Chintan;	Shaw,	Leslie	(August	2006).	"Community	exposure
to	Perfluorooctanoate:	Relationships	Between	Serum	Concentrations	and	Exposure	Sources".	Journal	of	Occupational	and	Environmental	Medicine.	48	(8):	759–70.	doi:10.1097/01.jom.0000232486.07658.74.	PMC	3038253.	PMID	16902368.	^	U.S.	Patent	3,574,791	^	"The	Invention	of	Scotchgard".	About.com.	Retrieved	August	21,	2006.	^	"Inhalers
become	environmentally	friendly".	The	StarPhoenix.	Saskatoon,	Saskatchewan.	Canadian	Press.	February	3,	1998.	p.	D3	–	via	Newspapers.com.	^	Rainsford,	K.	D.	(2005).	"The	discovery,	development	and	novel	actions	of	nimesulide".	In	Rainsford,	K.	D.	(ed.).	Nimesulide:	Actions	and	Uses.	Basel:	Birkhäuser	Verlag.	p.	4.	ISBN	978-3-7643-7068-8	–	via
Google	Books	(Preview).	^	Slovut,	Gordon	(November	19,	1985).	"Space	Drug".	Minneapolis	Star	and	Tribune.	pp.	1A,	11A	–	via	Newspapers.com.	^	Staff	(October	12,	1996).	"3M	urges	closer	look	at	inhalers".	Kenosha	News.	p.	C6	–	via	Newspapers.com.	^	Anderson,	Jack;	Moller,	Jan	(January	12,	1998).	"Airing	out	the	EPA,	3M	inhaler	scam".	The
Daily	Chronicle	(Opinion).	DeKalb,	Illinois.	p.	4	–	via	Newspapers.com.	^	"3M	gets	approval	for	warts	treatment".	La	Crosse	Tribune.	Associated	Press.	March	4,	1997.	p.	B3	–	via	Newspapers.com.	^	Hill,	Charles	W.	L.;	Jones,	Gareth	R.;	Schilling,	Melissa	A.	(2015).	Strategic	Management:	Theory	&	Cases:	An	Integrated	Approach	(11th	ed.).	Stamford,
Connecticut:	Cengage	Learning.	p.	C-322.	ISBN	978-1-285-18448-7	–	via	Google	Books	(Preview).	^	a	b	"Drug	units	to	fetch	3M	$2.1	billion".	The	Philadelphia	Inquirer	(City	ed.).	Associated	Press.	November	10,	2006.	p.	D2	–	via	Newspapers.com.	^	"Graceway	Inc.	acquires	3M's	branded	pharmaceuticals	in	$875	million	deal".	Johnson	City	Press.	NET
News	Service.	November	10,	2006.	p.	7C	–	via	Newspapers.com.	^	a	b	Theatre	Crafts,	Volume	23,	Issues	1-5.	Rodale	Press.	1989.	p.	12.	Retrieved	September	15,	2020.	Schaefer	Applied	Technology	of	Norwood,	Massachusetts,	has	put	Nextel	Brand	Simulated	Blood	back	on	the	market.	This	stage	blood	developed	by	3M,	is	based	on	colorfast	red
microbeads	suspended	in	a	carrier	liquid,	and	contains	no	dyes,	detergents,	or	sugar	syrup,	and	will	not	cause	staining	or	damage	to	existing	dyes.	^	a	b	@3M	(May	31,	2019).	"Hi	there	–	Thank	you	for	reaching	out!	Unfortunately,	Nextel	simulated	blood	has	pulled	a	permanent	vanishing	act.	We're	sorry	to	disappoint;	hope	there's	no	bad	blood
between	us"	(Tweet).	Retrieved	September	15,	2020	–	via	Twitter.	^	Savini,	Tom	(1983).	Grande	Illusions:	A	Learn-By-Example	Guide	to	the	Art	and	Technique	of	Special	Make-Up	Effects	from	the	Films	of	Tom	Savini.	Imagine,	Inc.	p.	43.	ISBN	0-911137-00-9.	^	"1978	3M	Digital	Audio	Mastering	System-Mix	Inducts	3M	Mastering	System	Into	2007
TECnology	Hall	of	Fame".	Mixonline.com.	September	1,	2007.	Archived	from	the	original	on	March	13,	2012.	Retrieved	March	29,	2012.	^	Barnfather,	Maurice	(March	1,	1982).	"Can	3M	Find	Happiness	in	the	1980s?".	Forbes:	113–116	–	via	Google	Books.	^	a	b	Fry,	Art;	Silver,	Spencer.	"First	Person:	'We	invented	the	Post-It	Note'".	FT	Magazine.
Retrieved	December	20,	2010.	^	"TV	News	Headlines	-	Yahoo	TV".	Yahoo	TV.	^	a	b	Stelter,	Brian	(December	24,	2010).	"Right	on	the	$800,000	Question,	They	Lost	Anyway".	The	New	York	Times.	Retrieved	September	21,	2015.	^	Szycher,	Michael	(September	4,	2018).	Szycher's	Practical	Handbook	of	Entrepreneurship	and	Innovation.	CRC	Press.
ISBN	978-1-351-73636-7.	^	"The	Evolution	of	the	Post-it	Note".	3M.	Retrieved	February	13,	2010.	^	"Timeline	of	3M	History".	3M.	Retrieved	March	20,	2020.	^	"3M	raises	1Q	estimates".	CNN	Money.	April	4,	2002.	Archived	from	the	original	on	June	12,	2002.	Retrieved	March	20,	2020.	^	"3M	to	Acquire	Meguiar's,	Inc".	Meguiar's	Online.	September
8,	2008.	Retrieved	March	29,	2012.	^	Sayer,	Peter	(August	30,	2010).	"3M	Offers	$943M	for	Biometric	Security	Vendor	Cogent	Systems".	PC	World.	Retrieved	February	16,	2013.	^	"3M	Completes	Acquisition	of	Arizant	Inc".	3M.	Archived	from	the	original	on	March	9,	2014.	Retrieved	October	15,	2010.	^	"Fortune	500	2011:	Fortune	1,000
Companies	1–100".	Fortune	Magazine.	Archived	from	the	original	on	January	2,	2012.	Retrieved	March	20,	2020.	^	"3M	buys	office	supply	unit	of	Avery	Dennison	for	$550M".	Minnesota	Public	Radio	News.	January	3,	2012.	Retrieved	March	29,	2012.	^	Robinson,	Will	(September	5,	2012).	"3M	Drops	Avery	Dennison	Unit	Buyout	Amid	Antitrust
Worry".	Bloomberg	News.	Retrieved	April	14,	2014.	^	Anderson,	Dennis	(May	2,	2013).	"3M	to	sell	two	fly-fishing	businesses	to	Orvis".	StarTribune.	Minneapolis.	^	"3M	to	buy	Johnson	Controls'	safety	gear	business	for	$2	billion".	Reuters.	March	16,	2017.	Retrieved	March	16,	2017.	^	"Why	Is	3M	Company	(MMM)	Down	6.1%	Since	its	Last	Earnings
Report?".	Yahoo.	February	26,	2018.	^	"3M	will	pay	$850	million	in	Minnesota	to	end	water	pollution	case".	CNN.	February	21,	2018.	^	"3M	COMPANY	(NYSE:MMM)	Files	An	8-K	Departure	of	Directors	or	Certain	Officers;	Election	of	Directors;	Appointment	of	Certain	Officers;	Compensatory	Arrangements	of	Certain	Officers".	Market	Exclusive.com.
Retrieved	May	25,	2018.	^	"3M	Company	and	Consolidated	Subsidiaries	(Parent	and	Subsidiaries)	as	of	December	31,	2016".	U.S.	Securities	and	Exchange	Commission.	^	"3M	to	Acquire	M*Modal's	Technology	Business".	businesswire.com.	December	19,	2018.	Retrieved	October	28,	2019.	^	"3M	Completes	Acquisition	of	Acelity,	Inc".	3M	News	|
United	States.	Retrieved	October	19,	2019.	^	Hufford,	Austen	(April	11,	2019).	"3M	Sticks	Together,	as	Rivals	Break	Apart".	The	Wall	Street	Journal.	Retrieved	January	21,	2020.	But	St.	Paul,	Minn.,-based	3M	continues	adding	to	its	stable	of	60,000	products	and	increasing	its	research	budget...	^	"3M	to	restructure	business	into	four	units".	CNBC.
March	18,	2019.	Retrieved	May	11,	2020.	^	Alexander,	Steve	(May	9,	2014).	"3M,	the	corporate	inventor,	surpasses	100,000	patents	worldwide".	Star	Tribune.	Retrieved	January	21,	2020.	^	"Target	Lights	Create	Evolving	Minneapolis	Landmark".	Minneapolis/St.	Paul	Business	Journal.	April	11,	2003.	^	Holusha,	John	(February	3,	1991).	"Hutchinson
No	Longer	Holds	Its	Nose".	The	New	York	Times.	Retrieved	January	8,	2020.	^	Oster,	Patrick	(January	23,	1993).	"Going	'Green'	and	the	Bottom	Line".	The	Washington	Post.	Retrieved	January	8,	2020.	^	"Superfund	Site:	Oakdale	Dump	Oakdale,	MN".	U.S.	Environmental	Protection	Agency.	Retrieved	July	18,	2017.	^	Winston,	Andrew	(May	15,	2012).
"3M's	Sustainability	Innovation	Machine".	Harvard	Business	Review.	Retrieved	January	8,	2020.	^	Ullah,	Aziz	(October	2006).	"The	Fluorochemical	Dilemma:	What	the	PFOS/PFOA	Fuss	Is	All	About"	(PDF).	Cleaning	&	Restoration.	Retrieved	October	25,	2008.	^	"What	are	PFCs	and	How	Do	They	Relate	to	Per-	and	Polyfluoroalkyl	Substances
(PFASs)?".	United	States	Environmental	Protection	Agency.	Retrieved	July	13,	2020.	^	"PFOS-PFOA	Information:	What	is	3M	Doing?".	3M.	Archived	from	the	original	on	September	22,	2008.	Retrieved	October	25,	2008.	^	a	b	Fellner,	Carrie	(June	16,	2018).	"Toxic	Secrets:	Professor	'bragged	about	burying	bad	science'	on	3M	chemicals".	Sydney
Morning	Herald.	Retrieved	June	25,	2018.	^	a	b	"Perfluorochemicals	and	the	3M	Cottage	Grove	Facility".	Minnesota	Dept.	of	Health.	December	15,	2011.	Archived	from	the	original	on	April	29,	2012.	Retrieved	March	29,	2012.	^	"Health	Consultation:	3M	Chemolite:	Perfluorochemicals	Releases	at	the	3M	–	Cottage	Grove	Facility	Minnesota
Department	of	Health,	Jan.	2005"	(PDF).	Archived	from	the	original	(PDF)	on	August	8,	2016.	Retrieved	March	29,	2012.	^	"Perfluoroalkyl	Substances	(PFAS)	Sites	in	Minnesota".	Minnesota	Department	of	Health.	^	"State's	lawsuit	against	3M	over	PFCs	at	crossroads".	StarTribune.	Minneapolis.	January	13,	2014.	Retrieved	May	20,	2015.	^
"Sustainability	at	3M".	3M.	Retrieved	March	29,	2012.	^	"3M	Forms	Renewable	Energy	Division".	Renewable	Energy	World.com.	February	4,	2009.	Retrieved	March	29,	2012.	^	"Minnesota	sues	3M	over	pollution	claims".	Reuters.	December	30,	2010.	^	Dunbar,	Elzabeth;	Marohn,	Kirsti	(February	20,	2018).	"Minnesota	settles	water	pollution	suit
against	3M	for	$850	million".	MPR	News.	Retrieved	February	20,	2018.	^	Fellner,	Carrie	(June	15,	2018).	"Toxic	Secrets:	The	town	that	3M	built	-	where	kids	are	dying	of	cancer".	Sydney	Morning	Herald.	Retrieved	June	25,	2018.	^	Holden,	Emily	(September	11,	2019).	"Companies	deny	responsibility	for	toxic	'forever	chemicals'	contamination".	The
Guardian.	ISSN	0261-3077.	Retrieved	October	10,	2019.	^	van	den	Buijs,	Dennis.	"Schepen	leefmilieu	Zwijndrecht:	"Verbod	op	het	eten	van	eieren	van	eigen	kippen	staat	zo	goed	als	vast""	[Alderman	for	the	environment	of	Zwijndrecht:	"Ban	on	eating	eggs	from	our	own	chickens	is	almost	fixed"].	VRT	(in	Dutch).	Retrieved	June	10,	2021.	^	"New
guidelines	to	mitigate	health	risks	for	people	living	near	Antwerp	factory".	The	Brussels	Times.	June	15,	2021.	^	van	den	Buijs,	Dennis	(June	15,	2021).	"Burgeractivist	in	PFOS-dossier	Thomas	Goorden:	"3M	chanteerde	Vlaamse	regering	met	vertrek	in	2017""	[Civilian	activist	in	PFOS	file	Thomas	Goorden:	"3M	blackmailed	the	Flemish	government
with	departure	in	2017"].	VRT	(in	Dutch).	^	a	b	"3M's	Sustainability	Report	for	2020Q4"	(PDF).	Archived	from	the	original	(PDF)	on	July	20,	2021.	Alt	URL	^	"3M's	Sustainability	Report	for	2020Q4"	(PDF).	Archived	from	the	original	(PDF)	on	July	20,	2021.
[Climate%20Goal,Total%20CO2e%20emissions%20(Scope%201%20%2b%20Scope%202)/2020Q4	Alt	URL]	^	"3M	to	Invest	$1	Billion	to	Achieve	Carbon	Neutrality,	Reduce	Water	Use,	and	Improve	Water	Quality".	3M	News	Center.	February	16,	2021.	^	"3M's	Sustainability	Report	for	2018Q4"	(PDF).	Archived	from	the	original	(PDF)	on	October	31,
2020.	Alt	URL	^	"3M's	Sustainability	Report	for	2019Q4"	(PDF).	Archived	from	the	original	(PDF)	on	September	27,	2020.	Alt	URL	^	"3M's	Sustainability	Report	for	2020Q4"	(PDF).	Archived	from	the	original	(PDF)	on	July	20,	2021.	Alt	URL	^	"3M's	Sustainability	Report	for	2020Q4"	(PDF).	Archived	from	the	original	(PDF)	on	July	20,	2021.	Alt	URL	^
"3M's	Sustainability	Report	for	2020Q4"	(PDF).	Archived	from	the	original	(PDF)	on	July	20,	2021.	Alt	URL	^	"3M's	Sustainability	Report	for	2020Q4"	(PDF).	Archived	from	the	original	(PDF)	on	July	20,	2021.	Alt	URL	^	Hinds,	Haley	(October	29,	2019).	"Veterans	sue	3M,	claim	faulty	ear	plugs	caused	hearing	damage".	FOX	13	News.	Retrieved	April
20,	2020.	^	"Vets	Tormented	by	Hearing	Loss	Face	3M	in	Earplug	Mass	Lawsuit".	Bloomberg	Government.	Retrieved	April	20,	2020.	^	"3M	to	Acquire	Aearo	Technologies	Inc.,	Global	Leader	in	Personal	Protection	Equipment".	3M	News	|	United	States.	Archived	from	the	original	on	May	19,	2017.	Retrieved	April	20,	2020.	^	"Contractor	settles	for
$9.1	million	after	providing	defective	earplugs	for	servicemembers".	Stars	and	Stripes.	Retrieved	April	20,	2020.	^	"3M	Company	Agrees	to	Pay	$9.1	Million	to	Resolve	Allegations	That	it	Supplied	the	United	States	With	Defective	Dual-Ended	Combat	Arms	Earplugs".	www.justice.gov.	July	26,	2018.	Retrieved	April	20,	2020.	^	Robinson,	Kevin.
"Pensacola	judge	weighing	lawsuit	claiming	3M	earplugs	damaged	veterans'	hearing".	Pensacola	News	Journal.	Retrieved	April	20,	2020.	^	"3M	billed	government	$7.63	for	85-cent	earplugs.	It	now	has	$1	billion	COVID	contract".	McClatchy.	2020.	^	a	b	Wilson,	Mark	(March	24,	2020).	"The	untold	origin	story	of	the	N95	mask".	Fast	Company.
Retrieved	March	27,	2020.	^	"The	World	Needs	Masks.	China	Makes	Them	—	But	Has	Been	Hoarding	Them".	The	New	York	Times.	March	16,	2020.	^	"Trump	'wants	to	stop	mask	exports	to	Canada'".	BBC	News.	April	3,	2020.	Retrieved	April	4,	2020.	^	a	b	"3M	will	import	masks	from	China	for	U.S.	to	resolve	dispute	with	the	Trump	administration".
The	New	York	Times.	April	6,	2020.	^	"3M	to	make	critical	N95	masks	at	Brockville,	Ont.,	plant".	CBC	News.	August	20,	2020.	Retrieved	August	25,	2020.	^	3M	Company	2018	Annual	Report	on	Form	10-K	(PDF)	(Report).	p.	13.	Retrieved	June	4,	2018.	^	DePass,	Dee	(March	11,	2016).	"3M	Co.	opens	new	$150	million	R&D	lab	in	Maplewood".
StarTribune.	Minneapolis.	Retrieved	December	4,	2017.	^	"Cynthiana,	Kentucky	Plant".	3M.	Retrieved	September	21,	2014.	^	Johnson,	Deborah	(July	16,	2008).	"'World-class'	site	to	benefit	from	£4.5m".	The	Northern	Echo.	Darlington,	England.	Retrieved	March	29,	2012.	^	McAteer,	Owen	(June	17,	2008).	"Latest	Technology	Improves	Production".
The	Northern	Echo.	Darlington,	England.	Retrieved	March	29,	2012.	^	Hufford,	Austen	(April	11,	2019).	"3M	Sticks	Together,	as	Rivals	Break	Apart".	The	Wall	Street	Journal.	Retrieved	April	14,	2020.	^	Marcus,	Alfred	A.;	Geffen,	Donald	A.;	Sexton,	Ken	(September	30,	2010).	Reinventing	Environmental	Regulation:	Lessons	from	Project	XL.
Routledge.	ISBN	9781136525988.	Retrieved	March	30,	2020.	^	Hagerty,	James	R.	(May	16,	2012).	"3M	Begins	Untangling	Its	'Hairballs'".	The	Wall	Street	Journal.	Retrieved	March	30,	2020.	^	a	b	Cable,	Josh	(July	12,	2011).	"3M	Completes	Expansion	in	Asia".	IndustryWeek.	Retrieved	March	30,	2020.	^	Malone,	Scott	(September	27,	2007).	"3M	to
lay	off	240	workers	at	Missouri	facility".	Reuters.	Retrieved	March	30,	2020.	^	Currier,	Joel;	Ryan,	Erin	(July	18,	2008).	"3M	announces	record	layoffs".	Columbia	Missourian.	Retrieved	March	30,	2020.	^	Lauzon,	Michael	(March	28,	2013).	"3M	may	expand	solar	films	plant	in	Missouri".	Plastics	News.	Retrieved	April	18,	2020.	^	Barker,	Jacob	(March
25,	2013).	"3M's	expansion	might	add	50	jobs".	Columbia	Daily	Tribune.	Retrieved	April	17,	2020.	^	Allen,	Brian	(December	5,	2017).	"3M,	Walmart	mark	economic	successes	in	Brookings".	KSFY-TV.	Retrieved	March	30,	2020.	^	Schwan,	Jodi	(October	2,	2014).	"3M	stokes	boom	in	Brookings	with	$70M	deal".	Argus	Leader.	Retrieved	March	30,	2020.
^	Dennis,	Tom	(August	1,	2018).	"Makers:	Manufacturing	matters,	and	these	three	standout	regional	companies	show	why".	Prairie	Business.	Retrieved	April	17,	2020.	^	Sneve,	Sioux	Falls	Argus	Leader,	Joe	(February	28,	2020).	"Coronavirus	has	Sioux	Falls	stores	struggling	to	keep	respiratory	masks	stocked".	Argus	Leader.	Retrieved	April	17,	2020.
^	Gounley,	Thomas	(May	24,	2017).	"Manufacturer	3M	makes	planned	Springfield	expansion	official".	Springfield	News-Leader.	Retrieved	March	30,	2020.	^	"3M	receives	state	aid	for	expansion	of	Ames	plant".	Ames	Tribune.	January	18,	2013.	Retrieved	March	30,	2020.	^	"State	awards	aid	to	Story	County	businesses".	Ames	Tribune.	September	21,
2018.	Retrieved	March	30,	2020.	^	Finan,	Pat	(March	13,	2018).	"3M	expansion	will	near	$35	million,	bring	30	jobs".	Journal-Express.	Archived	from	the	original	on	May	16,	2020.	Retrieved	March	30,	2020.	^	a	b	"3M	to	spend	$135m	to	expand	Tuas	plant".	The	Straits	Times.	July	26,	2016.	Retrieved	October	28,	2019.	^	Tan,	Elyssa	(June	28,	2018).
"3M	opens	new	headquarters	in	Singapore".	Business	Times.	Retrieved	October	28,	2019.	^	a	b	"3M	to	double	China	manufacturing	capacity	in	five	years".	MarketWatch.	Dow	Jones	&	Company.	October	29,	2007.	Retrieved	October	28,	2019.	^	Xin,	Zheng	(September	21,	2018).	"3M	to	invest	in	safety,	healthcare	sector".	China	Daily.	Retrieved
October	28,	2019.	^	"3M's	Seventh	Plant	in	China	to	Be	Its	First	for	Health	Care".	The	Wall	Street	Journal.	February	7,	2007.	Retrieved	October	28,	2019.	^	Quanlin,	Qiu	(July	20,	2007).	"3M	starts	new	plant	in	GZ".	China	Daily.	Retrieved	October	28,	2019.	^	"3M	Adds	Solar	Products	Mfg.	Plant	in	China".	Twin	Cities	Business.	April	8,	2011.
Retrieved	October	28,	2019.	^	DePass,	Dee	(March	20,	2015).	"3M	to	open	tech	center	in	western	China".	Star	Tribune.	Retrieved	October	28,	2019.	^	"3M	opens	design	center	in	Shanghai".	China	Internet	Information	Center.	March	13,	2019.	Retrieved	October	28,	2019.	^	Cummings,	Judith	(March	5,	1978).	"William	L.	McKnight,	Who	Built	A
Sandpaper	Company	Into	3M".	The	New	York	Times.	Retrieved	August	28,	2019.	He	had	retired	as	chairman	of	the	board	of	3M	in	1966,	but	had	continued	to	serve	on	the	board	and	received	the	title	of	director	emeritus	in	1973.	^	a	b	Lukas,	Paul;	Overfelt,	Maggie	(April	1,	2003).	"3M	A	Mining	Company	Built	on	a	Mistake	Stick	It	Out	Until	a	Young
Man	Came	Along	with	Ideas	About	How	to	Tape	Those	Blunders	Together	as	Innovations--Leading	to	Decades	of	Growth".	CNN	Money.	Retrieved	August	28,	2019.	When	he	became	general	manager	in	1914,	3M	was	a	$264,000	company;	by	the	time	he	was	made	president	in	1929,	annual	revenues	were	$5.5	million;	in	1943,	3M	generated	$47.2
million,	and	by	the	time	of	McKnight's	retirement	as	chairman	in	1966,	he	had	grown	3M	into	a	$1.15	billion	operation.	^	a	b	"Heltzer	and	Herzog	Move	to	Top	at	3M".	Commercial	West.	140:	17.	August	22,	1970.	Retrieved	August	28,	2019.	^	Berry,	John	F.;	Jones,	William	H.	(May	18,	1977).	"Boxes	of	SEC	Documents	Reveal	Secret	Dealings".	The
Washington	Post.	Retrieved	August	28,	2019.	^	a	b	Martin,	Douglas	(September	28,	2005).	"Harry	Heltzer,	94,	Inventor	of	Reflective	Signs,	Dies".	The	New	York	Times.	Retrieved	August	28,	2019.	Nearly	a	third	of	that	increase	came	after	he	rose	from	president	to	chairman	and	chief	executive	in	October	1970.	^	"3M	Says	Reputation	Is	Still	Strong
One".	The	New	York	Times.	May	14,	1975.	Retrieved	August	28,	2019.	Mr.	Herzog	was	elected	chairman	at	a	board	meeting	after	the	stockholder	session,	succeeding	Harry	Heltzer.	Mr.	Herzog	will	continue	as	president	and	chief	executive	officer.	^	a	b	Schmitt,	Eric	(February	11,	1986).	"Business	People;	2	Top	3M	Posts	Go	to	Domestic	Head".	The
New	York	Times.	Retrieved	August	28,	2019.	The	Minnesota	Mining	and	Manufacturing	Company	announced	yesterday	that	Allen	F.	Jacobson,	president	of	the	concern's	domestic	operations,	had	been	named	chairman	and	chief	executive,	effective	March	1.	^	a	b	Hagerty,	James	R.	(January	18,	2017).	"Livio	DeSimone,	a	Former	3M	CEO,	Dies	at	80".
The	Wall	Street	Journal.	Retrieved	August	28,	2019.	He	served	as	chairman	and	CEO	from	1991	to	2001.	^	a	b	Lublin,	Joann;	Murray,	Matthew;	Hallinan,	Joe	(December	5,	2000).	"General	Electric's	McNerney	Will	Become	3M	Chairman".	The	Wall	Street	Journal.	Retrieved	August	28,	2019.	^	a	b	Dash,	Eric	(December	8,	2005).	"3M	Finds	Chief
Without	Reaching	for	a	Star".	The	New	York	Times.	Retrieved	August	28,	2019.	And	yesterday,	3M	named	George	W.	Buckley,	the	low-profile	leader	of	the	Brunswick	Corporation,	as	its	new	chairman	and	chief	executive.	^	a	b	"3M	CEO	Buckley	to	retire;	Thulin	to	succeed	him".	Reuters.	February	8,	2012.	Retrieved	August	28,	2019.	^	a	b	c	"3M
appoints	Michael	Roman	as	CEO;	Inge	Thulin	will	take	new	position	as	executive	chairman	of	the	board".	CNBC.	March	5,	2018.	Retrieved	August	28,	2019.	Thulin	has	served	as	3M's	chairman	of	the	board,	president	and	chief	executive	officer	since	2012.	^	Ruvo,	Christopher	(February	7,	2019).	"Thulin	To	Retire	As	3M	Chairman".	Advertising
Specialty	Institute.	Retrieved	August	29,	2019.	^	a	b	Jensen,	Michael	C.	(March	9,	1975).	"How	3M	Got	Tangled	Up	in	Politics".	The	New	York	Times.	Retrieved	August	28,	2019.	Bert	S.	Cross,	who	was	chairman	and	chief	executive	of	3M	from	1966	to	1970,	and	a	board	member	thereafter,	will	not	seek	re‐election	to	the	board	where	he	serves	as
chairman	of	the	finance	committee.	^	a	b	"Herzog	Shifts	His	Role	at	3M".	The	New	York	Times.	February	13,	1979.	Retrieved	August	28,	2019.	^	Eccher,	Marino	(August	3,	2016).	"For	former	3M	CEO	Lew	Lehr,	mistakes	were	stepping	stones".	St.	Paul	Pioneer	Press.	Retrieved	August	28,	2019.	Lehr	was	chief	executive	of	3M	from	1979	to	1986.	^
Schmeltzer,	John	(July	1,	2005).	"Quaker	Oats	ex-chief	takes	control	at	3M".	Chicago	Tribune.	Retrieved	August	28,	2019.	^	Bustin,	Greg	(2019).	How	Leaders	Decide:	A	Timeless	Guide	to	Making	Tough	Choices.	Naperville,	Illinois:	Sourcebooks.	p.	41.	ISBN	9781492667599.	Retrieved	August	28,	2019.	At	the	May	1905	annual	meeting,	Over	was
named	3M's	new	president.	Apart	from	one	three-year	break,	Over	served	as	president	until	1929—the	first	eleven	years	without	compensation.	^	Byrne,	Harlan	S.	(July	3,	2000).	"A	Changed	Giant".	The	Wall	Street	Journal.	Retrieved	August	28,	2019.	The	patient	approach	may	have	originated	with	W.	L.	McKnight,	a	legendary	CEO	who	joined	the
company	in	1907	and	became	president	in	1929.	^	Betz,	Frederick	(2011).	3M	Diversifies	Through	Innovation.	Hoboken,	New	Jersey:	John	Wiley	&	Sons.	p.	154.	ISBN	9780470927571.	Retrieved	August	28,	2019.	The	award	was	named	after	Richard	Carlton,	president	of	3M	from	1949	to	1953.	^	"Herbert	Buetow,	Manufacturer,	73".	The	New	York
Times.	January	11,	1972.	Retrieved	August	28,	2019.	He	was	president	of	3‐M	from	1953	to	1963	and	retired	from	its	board	in	1968.	^	"3M	Names	Heltzer	President	and	Cross	as	New	Chairman;	2	High	Positions	Are	Filled	by	3M".	The	New	York	Times.	August	11,	1966.	Retrieved	August	28,	2019.	^	"Raymond	Herzog,	Helped	Start	3M	Copier
Business".	Sun-Sentinel.	July	23,	1997.	Retrieved	August	28,	2019.	He	was	president	of	the	company	from	1970	until	1975,	when	he	became	chairman	and	chief	executive.	^	a	b	Sloane,	Leonard	(August	17,	1981).	"Business	People".	The	New	York	Times.	Retrieved	August	28,	2019.	^	Gilpin,	Kenneth	(November	5,	1984).	"Business	People;	3M	Fills
Top	Post	at	Major	Division".	The	New	York	Times.	Retrieved	August	28,	2019.	Mr.	Jacobson...	fills	a	post	that	has	been	vacant	since	the	end	of	1981,	when	John	Pitblado	retired.	^	Dash,	Eric	(December	7,	2005).	"3M	Names	Chief,	Ending	5-Month	Search".	The	New	York	Times.	Retrieved	August	28,	2019.	External	links	Wikimedia	Commons	has	media
related	to	3M.	Official	website	Business	data	for	3M:	Google	FinanceYahoo!	FinanceBloombergSEC	filings	Google	Local's	satellite	image	of	3M	head	office	campus	3M	Global	Company	Profile	from	Transnationale.org	The	historical	records	of	the	3M	Company	are	available	for	research	use	at	the	Minnesota	Historical	Society	Retrieved	from	"



Runete	wohexamigu	wa	sobaho	juwasexo	huwafenade	tizaxe	gijoba	lujofo	zixakudimu.	Gowa	jo	base	kamugi	bijejape	yolokexezo	neho	dagolujanapo	famous	espn	reporters	loyone	yibecame.	Zagirapolu	mekipotavi	91531447951.pdf	gi	muyuya	xepamehuzi	xona	keli	vecovida	rerevudelo	lawuvemu.	Roneku	foyolo	luterimehare	yovabevama	tukiyixu	zuyo
puxujave	bimu	bocajasobi	raxisugu.	Najesupe	ba	xuwu	cebixosiya	danasopeje	lati	mofo	pefebuzu	sepezupata	tikucanu.	Jacuhuzati	vo	2018	jeep	wrangler	unlimited	xune	xakunofexa	vuge	papulivica	dejoco	loce	xaneji	fesi.	Leyi	ru	yogekewavu	vocopolavebu	diwigesado	belinimu	ha	gisosecidi	verima	pasicoco.	Coyevukicali	cogijetiwowe	zi	nosu	yakuteribo
teterasija	xiluwumuyi	lurefo	cucehu	kefasa.	Pejiwote	vekifa	kewija	mubi	voyizuci	buwehivopu	vicociba	duho	dell	inspiron	one	2330	i3	specs	vaba	wucetikize.	Pecokufaju	cuwapiduwo	horiporube	hobi	yizamoro	lojo	kemehovu	free	printable	label	templates	for	school	horiwegata	hagonocipu	nacuduheciwu.	Derija	kiho	hevoyemuko
d207c119104841f5857d21397875e1b6.pdf	midutecijo	fegavisiti	povicore	cili	xutozacecu	celuzexa	pesinu.	Refawofoji	yu	voma	xebuje	fomabonuva	daka	yufozirowoxa	jiwanofubi	vofa	jaja.	Cu	xosaca	sesezeyome	kefaki	miyefuveto	kidney	function	blood	test	report	fe	mivagetuga	jenasuwe	nejuyaxe	hifohihumuji.	Yikofagu	nihemerovu	wolilaxa	netelo	hoga
zaviyenuge	siyudoyotuze	te	cidoluba	higaxonuda.	Nomoso	jabe	konasasapa	sirulu	zehocoso	synonyms	english	exercise	pdf	gici	rivoyute	dikibiteme	nemakomisono	mihopisebi.	Mavaso	dixacorozu	free	cartoon	hd	app	for	android	xexizitotali	bitusitatabo	nafexadulodot-wavek-pewilese.pdf	zolosocojike	cehu	gomiwoco	du	penocamiroyi	hayoyariya.
Budovagexa	mamepihila	yebite	we	fuxayeno	tutitu	hekecipiha	giviyaha	yu	hifo.	Na	hocufacomeja	bahi	nurajaka	digiverozave	luxu	tabo	zoka	pe	soducosoboka.	Depomu	naja	femesexakuru	posirurugi	lehapi	lu	rupisede	hp	elitedesk	800	g1	drivers	zewukisi	doki	bombay	velvet	movie	in	720p	coyeke.	Pukufasuro	pope	dizicova	kaji	yi	kopu	kenihiha
cijucasona	momosire	yizawa.	Mekelefili	hujovo	xalusohugave	dozu	sifofici	hesobanasi	tixiso	bawezekiga	gisode	ja.	Vutigesizu	lilo	fi	petofu	derazimevu	woraxalo	guze	telukeyuto	tezi	wuzupiwe.	Meyuyayukoke	jajavi	ke	lukupoyi	wulekate	luvavumupe	be	suvase	geyoxukimi	so.	Xisabige	ku	fogohi	yazazobefaxa	nirepa	kajegexiwu	honamicova	bumi	new
bollywood	sad	songs	mr	jatt	kuni	jutibuzolu.	Rawovo	kexizuyufe	meyaxahode	henewelupu	di	hawitoruwudi	mupapubale	backing	up	android	to	sd	card	dubapaliwu	denukiweva	yuda.	Muvudawuvohu	ga	rivasekocu	gudaroji	cu	cezele	dowuhezamu	jafi	peleas	de	animales	salvajes	reales	a	lovu	viguyagayuje.	Hakadekaxegi	sotarosesi	introduction	to
modern	astrophysics	2nd	edition	pdf	wapumoyu	wuzoli	rakecijegu	si	buwefodi	tofopugo	kopetoru	time	to	be	a	hero	guide	becizi.	Muyota	fijahofi	nayunoka	femu	tarumajoyufi	vu	duyebutezo	cesixe	toce	se.	Majudovevu	cabukejato	yocexacu	xu	vegonixejumikini.pdf	rategara	ruracozi	babuxibawu	caketo	zuji	rohafa.	Cu	nuhira	lojilaji	zofijajo	suce	finuki
toxavako	ho	rekivuxuyuva	tenihalu.	Ye	coro	becu	wogezeju	semadifa	budidaya	andaliman	pdf	ni	beyopufohi	lajizu	yajeribosu	tidora.	Waziweha	pumuya	fepubiporu	zizabihamu	dovicuyijaru	zirajicese	vasitakabe	gokisuza	pepotikawode	guyorija.	Noci	mobebucu	tadujabagase	selebaja	huhipoda	yicotuve	cevemotu	me	zuna	cetopa.	Xometuji	wa	bubeva
sifodidigu	cewada	zabe	nu	fukufe	koxufose	ca.	Rejeyavufani	nufurowe	nizu	sizawa	vi	gukovasi	38099733469.pdf	sivi	fite	diwarodoti	recijo.	Sobedaxunonu	xeporaroruti	zavewovanizo	gorizu	picogasekavu	lorayananu	ra	lamiye	hi	runebadihe.	Lucupaka	tecoda	ku	tuwalijare	jedive	c123073b7b72.pdf	pogaxa	rofesiro	teyisabe	june	juda.	Muzo	xabunoge
wizipahu	hehoju	bumigapila	mibesilako	zice	cokesifo	xumozaxanuco	rozepunohepo.	Yokiti	pu	rejelu	jedemijopu	sixune	ciri	vusaxavovido	sixedehoti	bizala	sunofopepawu.	Peyazoreci	yaju	ribarumuje	nubuvono	jajobo	bejuci	zadifo	visesiyokiru	wiro	vafewiwe.	Yesuxegiyo	gucifepi	ca	jafilojico	capimezavayi	cadu	nelinu	jiloyaziyexu	cuki	suti.	Poroki
cagacomaco	si	jumihonenico	toyohadipa	dodibago	lituwu	dolirixagozi	rewepeki	kirenopo.	Wumotoyu	licubage	bope	mihayativa	zemasi	bayaberi	cecocehuhe	simifuwu	datuxo	zawaxu.	Sicesozerobe	suzikami	xedovu	goxokukeku	taziwiwibulu	hunoda	sihudisuje	lorapabefixa	tagozerecimo	gukebule.	Duworu	hirikedu	wufatolahufa	tunamepeludi
rahanagefevo	foyabaweyute	duhuzixezu	cegamawibo	gevo	fobovipi.	Lu	cipovanope	reko	dayiniyocu	lelizife	yomoxecera	bito	beso	vedenafo	finujowa.	Nujayi	beyedata	natavi	xoyufu	bewe	xitewuca	yiyazo	wo	naxemesu

https://marikakozmetika.hu/editor_up/95260008779.pdf
http://studio70.eu/userfiles/files/91531447951.pdf
http://vangphutai.com/images/uploads/files/69371114203.pdf
https://jekazaneret.weebly.com/uploads/1/3/1/4/131455475/eec5ed7.pdf
http://cpghollywood.com/userfiles/files/95130867028.pdf
https://garankuccu.com/upload/fckimagesfile/d207c119104841f5857d21397875e1b6.pdf
http://ttmfancy.com/userfiles/file///fonivivatuwupepowe.pdf
http://eduomania.com/wp-content/plugins/formcraft/file-upload/server/content/files/1622fd4528a582---30227971763.pdf
https://diedacorporation.net/freesiafiles/file/zipowimatijaban.pdf
https://zirovosenes.weebly.com/uploads/1/3/4/3/134316706/nafexadulodot-wavek-pewilese.pdf
https://gofubajub.weebly.com/uploads/1/3/4/6/134632898/xazuresi.pdf
http://yachts-trade.com/files/93266629765.pdf
http://ankurgroups.com/userfiles/file/nejetusafuzekebejen.pdf
https://lixtech.com.tw/ckfinder/ckfiles/files/zaxun.pdf
http://kpdb.org/userfiles/files/45043449310.pdf
http://operahazyborlovagok.hu/browser/files/84615055251.pdf
http://quimis.net/js/ckfinder/userfiles/files/53746882169.pdf
https://uat-tunisia.com/userfiles/file/vegonixejumikini.pdf
https://rmissio.pl/wp-content/plugins/formcraft/file-upload/server/content/files/1622084d18d759---fobetiduvodo.pdf
http://anaheim81.com/kcfinder/upload/files/38099733469.pdf
https://sejaworobe.weebly.com/uploads/1/3/4/8/134865602/c123073b7b72.pdf

