 (
Cha
p
t
er
 
28
 
–
 
Quality
) (
©
 
W
J
E
C
 
|
 
C
B
A
C
) (
Quality
Quality
 
is
 
a
 
difficult
 
c
once
p
t
 
t
o
 
d
e
fine.
 
W
.
 
E
d
w
a
r
ds
 
Demin
g
,
 
the
 
Ameri
c
an
 
quality
 
guru,
 
s
t
a
t
ed
 
th
a
t
 
‘
quality
 
is
 
d
e
fined
 
b
y
 
the
 
cu
s
t
ome
r
’
.
 
Cu
s
t
ome
r
s
 
m
a
y
 
r
equi
r
e
 
cer
t
ain
 
specifi
c
a
tions
 
or
 
demand
 
e
x
ce
p
tional
 
l
e
v
els
 
of
 
c
o
m
f
ort.
 
It
 
is
 
true
 
t
o
 
s
a
y
 
th
a
t
 
c
onsume
r
s
 
a
r
e
 
inc
r
easingly
 
c
onscious
 
of
 
quality
 
and
 
this
 
is
 
r
e
flec
t
ed
 
in
 
the
 
mission
 
s
t
a
t
eme
n
t
 
of
 
the
 
succes
s
ful
 
c
ompu
t
er
 
manu
f
actu
r
er
 
Dell.
 
It
 
s
t
a
t
es:
 
‘Cu
s
t
ome
r
s
 
mu
s
t
 
h
a
v
e
 
a
 
quality
 
e
xperience
 
and
 
be
 
pleased,
 
not
 
ju
s
t
 
s
a
ti
s
fied
’
.
) (
Quality
 
is
 
of
t
en
 
d
e
fined
 
simply
 
as
 
‘fitness
 
f
or
 
purpose
’
.
 
Af
t
er
 
all,
 
if
 
the
 
p
r
oduct
 
does
 
the
 
job
it
 
w
as
 
designed
 
t
o
 
d
o
,
 
it
 
mu
s
t
 
the
r
e
f
o
r
e
 
h
a
v
e
 
some
 
l
e
v
el
 
of
 
qualit
y
.
Another
 
w
a
y
 
t
o
 
d
e
fine
 
quality
 
c
ould
 
be
 
the
 
f
e
a
tu
r
es
 
of
 
a
 
p
r
oduct
 
or
 
se
r
vice
 
th
a
t
 
all
o
w
s
 
it
 
t
o
s
a
ti
s
f
y
 
cu
s
t
ome
r
s’
 
w
a
n
ts.
) (
Which
e
v
er
 
w
a
y
 
w
e
 
choose
 
t
o
 
d
e
fine
 
‘
qualit
y
’
 
the
 
impor
t
ance
 
of
 
the
 
c
once
p
t
 
c
o
n
tinues
 
t
o
g
r
o
w
.
 
Businesses
 
a
r
e
 
placing
 
g
r
e
a
t
er
 
and
 
g
r
e
a
t
er
 
emphasis
 
on
 
t
r
ying
 
t
o
 
p
r
o
vide
 
quality
g
oods
 
and
 
se
r
vices
 
in
 
an
 
inc
r
easingly
 
c
omp
e
titi
v
e
 
global
 
mar
k
e
tplace.
) (
Ben
e
fits
 
of
 
quality
) (
Inc
r
eased
sales
) (
R
educed
c
o
s
ts
) (
Cu
s
t
omer
s
a
ti
s
f
action
) (
Ben
e
ﬁts
of
quality
) (
Mar
k
e
t
orie
n
t
a
tion
) (
R
educed
w
a
ste
)
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Achi
e
ving
 
quality
) (
F
or
 
la
r
g
e
 
manu
f
acturing
 
and
 
se
r
vice
 
c
ompanies,
 
achi
e
ving
 
quality
 
is
 
a
 
c
ompl
e
x
 
t
ask
 
which
c
ombines
 
the
 
w
ork
 
of
 
s
e
v
e
r
al
 
sepa
r
a
t
e
 
functional
 
departme
n
ts
 
within
 
an
 
o
r
g
anis
a
tion.
These
 
departme
n
ts
 
typi
c
ally
 
include:
) (
•
) (
Pu
r
chasing
 
–
 
ensuring
 
th
a
t
 
the
 
rig
h
t
 
qua
n
tity
 
and
 
quality
 
of
 
r
a
w
 
m
a
t
erials
 
or
c
ompone
n
ts
 
a
r
e
 
a
v
ailable
 
f
or
 
the
 
p
r
oductio
n
 
p
r
ocess.
Ope
r
a
tions
 
–
 
s
tructuring
 
and
 
managing
 
the
 
manu
f
acturing
 
p
r
ocess.
Finance
 
–
 
ensuring
 
th
a
t
 
c
api
t
al
 
is
 
a
v
ailable
 
f
or
 
app
r
opri
a
t
e
 
i
n
v
e
s
tme
n
t.
Human
 
R
esou
r
ces
 
–
 
ensuring
 
th
a
t
 
the
 
f
ac
t
or
 
of
 
p
r
oduction
 
labour
 
is
 
a
v
ailable
 
in
 
the
rig
h
t
 
qua
n
tities
 
with
 
the
 
rig
h
t
 
skills.
Mar
k
e
ting
 
–
 
p
r
o
viding
 
mar
k
e
t
 
r
esea
r
ch
 
i
n
f
orm
a
tion
 
in
 
o
r
der
 
th
a
t
 
cu
s
t
omer
 
w
a
n
ts
 
c
an
be
 
s
a
ti
s
fied.
) (
•
•
•
) (
•
) (
Quality
 
assu
r
ance
) (
It
 
is
 
the
 
vi
e
w
 
of
 
w
orld-class
 
manu
f
actu
r
e
r
s
 
th
a
t
 
quality
 
mu
s
t
 
be
 
‘built
 
in
’
.
 
This
 
means
 
th
a
t
when
 
the
 
finished
 
g
oods
 
r
oll
 
off
 
the
 
p
r
oduction
 
line,
 
mana
g
eme
n
t
 
is
 
c
o
n
fide
n
t
 
th
a
t
 
the
r
e
is
 
no
 
need
 
t
o
 
check
 
qualit
y
.
 
Inspection
 
is
 
c
arried
 
out
 
during
 
the
 
p
r
oduction
 
p
r
ocess.
 
The
emphasis
 
is
 
placed
 
on
 
p
r
e
v
e
n
ting
 
the
 
p
r
oduction
 
of
 
poor
 
quality
 
p
r
oducts,
 
as
 
opposed
 
t
o
checking
 
quality
 
a
t
 
the
 
end
 
of
 
the
 
p
r
oduction
 
line.
) (
Quality
 
assu
r
ance
 
m
e
thods
) (
T
eam
w
orking
) (
R
e
c
ognised
s
t
anda
r
ds
) (
c
o
n
t
r
ol
) (
P
r
oduct
design
)
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T
eam
 
W
orking
) (
A
 
t
eam
 
is
 
r
esponsible
 
f
or
 
a
 
p
r
oduction
 
p
r
ocess,
 
such
 
as
 
the
 
in
s
t
all
a
tion
 
of
 
a
 
c
onse
r
v
a
t
o
r
y
.
The
 
t
eam
 
is
 
emp
o
w
e
r
ed
 
t
o
 
check
 
the
 
quality
 
of
 
r
a
w
 
m
a
t
erials,
 
i
n
t
e
r
act
 
during
 
the
in
s
t
all
a
tion
 
p
r
ocess
 
and
 
check
 
the
 
quality
 
of
 
the
 
finished
 
p
r
oduct.
 
This
 
implies
 
th
a
t
r
esponsibility
 
lies
 
with
 
the
 
t
eam
 
–
 
w
e
 
kn
o
w
 
e
x
actly
 
whe
r
e
 
the
 
‘buck
 
s
t
o
p
s
’
.
 
T
eam
 
w
ork
 
c
an
build
 
tru
s
t
 
and
 
mo
r
ale,
 
whil
s
t
 
imp
r
o
ving
 
c
ommuni
c
a
tion
 
b
e
t
w
een
 
membe
r
s.
 
It
 
is
 
r
e
g
a
r
ded
as
 
a
 
k
e
y
 
eleme
n
t
 
in
 
achi
e
ving
 
qualit
y
.
) (
P
r
oduct
 
design
 
checking
) (
I
n
 
addition
 
t
o
 
moni
t
oring
 
r
a
w
 
m
a
t
erials
 
and
 
c
ompone
n
ts,
 
the
 
t
o
t
al
 
design
 
of
 
the
 
p
r
oduct
mu
s
t
 
also
 
be
 
chec
k
ed
 
f
or
 
qualit
y
.
 
The
 
f
ailu
r
e
 
of
 
the
 
Me
r
cedes
 
A
 
Class
 
t
o
 
r
each
 
independe
n
t
t
e
s
t
 
s
t
anda
r
ds
 
is
 
an
 
e
x
ample
 
of
 
poor
 
design.
 
The
 
p
r
oblem
 
has
 
since
 
been
 
r
ectified,
 
but
 
only
a
t
 
g
r
e
a
t
 
c
o
s
t,
 
both
 
financially
 
and
 
with
 
r
e
g
a
r
d
 
t
o
 
c
orpo
r
a
t
e
 
ima
g
e.
 
Another
 
e
x
ample
 
w
as
P
e
r
sil
 
P
o
w
er
 
w
ashing
 
p
o
w
de
r
,
 
which
 
w
as
 
so
 
p
o
w
erful
 
th
a
t
 
it
 
seemed
 
t
o
 
sh
r
ed
 
and
 
dissol
v
e
clothes
 
–
 
a
 
serious
 
design
 
p
r
oblem!
 
Time,
 
e
f
f
ort
 
and
 
mon
e
y
 
mu
s
t
 
be
 
put
 
i
n
t
o
 
p
r
oduct
design.
) (
Benchmarking
) (
If
 
the
 
highe
s
t
 
s
t
anda
r
ds
 
a
r
e
 
t
o
 
be
 
achi
e
v
ed,
 
wh
a
t
 
s
t
anda
r
ds
 
a
r
e
 
t
o
 
be
 
t
a
r
g
e
t
ed?
 
The
r
e
 
is
 
no
poi
n
t
 
in
 
s
a
ying
 
th
a
t
 
w
e
 
i
n
t
end
 
t
o
 
imp
r
o
v
e
 
our
 
s
t
anda
r
d
 
f
r
om
 
one
 
f
ault
 
in
 
50
 
t
o
 
one
 
f
ault
 
in
100,
 
if
 
our
 
c
omp
e
ti
t
o
r
s
 
a
r
e
 
achi
e
ving
 
one
 
f
ault
 
in
 
1000.
 
This
 
is
 
whe
r
e
 
benchmarking
 
c
omes
in.
 
Benchmarking
 
is
 
the
 
p
r
ocess
 
of
 
s
e
tting
 
s
t
anda
r
ds
 
of
 
quality
 
and
 
output
 
which
 
a
r
e
 
based
on
 
the
 
be
s
t
 
th
a
t
 
c
omp
e
ti
t
o
r
s
 
c
an
 
of
f
e
r
.
) (
The
 
fi
r
s
t
 
s
t
a
g
e
 
in
 
the
 
benchmarking
 
p
r
ocess
 
is
 
dis
c
o
v
ering
 
the
 
app
r
opri
a
t
e
 
figu
r
es
 
f
or
c
omp
e
ti
t
o
r
s.
 
This
 
i
n
f
orm
a
tion
 
m
a
y
 
be
 
ha
r
d
 
t
o
 
c
ome
 
b
y
,
 
but
 
r
esea
r
ch
 
o
r
g
anis
a
tions
 
m
a
y
 
be
able
 
t
o
 
p
r
oduce
 
figu
r
es
 
on
 
c
omp
e
ti
t
o
r
s’
 
l
e
v
els
 
of
 
sales,
 
quality
 
and
 
c
onsumer
 
s
a
ti
s
f
action.
) (
The
 
se
c
ond
 
s
t
a
g
e
 
in
 
the
 
benchmarking
 
p
r
ocess
 
is
 
s
e
tting
 
n
e
w
 
t
a
r
g
e
ts
 
t
o
 
be
 
achi
e
v
ed
 
in
 
the
manu
f
acturing
 
p
r
ocess
 
which
 
m
a
t
ch
 
those
 
of
 
the
 
be
s
t
 
c
omp
e
ti
t
o
r
.
 
M
e
thods
 
of
 
p
r
oduction
need
 
t
o
 
be
 
designed
 
which
 
ensu
r
e
 
th
a
t
 
the
 
benchmark
 
l
e
v
els
 
of
 
p
r
oductivity
 
and
 
quality
 
a
r
e
achi
e
v
ed.
) (
The
 
k
e
y
 
s
t
a
g
e
 
in
 
benchmarking
 
is
 
g
aining
 
a
 
c
ommitme
n
t
 
f
r
om
 
the
 
whole
 
w
ork
 
f
o
r
ce.
 
All
l
e
v
els
 
of
 
hie
r
a
r
c
h
y
 
mu
s
t
 
be
 
c
ommit
t
ed
 
t
o
 
the
 
achi
e
v
eme
n
t
 
of
 
these
 
s
t
anda
r
ds.
) (
The
 
g
r
e
a
t
 
ad
v
a
n
t
a
g
e
 
of
 
benchmarking
 
is
 
th
a
t
 
t
a
r
g
e
ts
 
s
e
t
 
a
r
e
 
based
 
on
 
the
 
activities
 
of
c
omp
e
ti
t
o
r
s.
 
This
 
inc
r
eases
 
the
 
f
ocus
 
on
 
the
 
mar
k
e
t
 
and
 
so
 
inc
r
eases
 
mar
k
e
t
 
orie
n
t
a
tion.
)
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Appli
c
a
tion
 
of
 
r
e
c
ognised
 
s
t
anda
r
ds
) (
The
 
use
 
of
 
r
e
c
ognised
 
s
t
anda
r
ds
 
such
 
as
 
ISO
 
9000
 
is
 
widesp
r
ead
 
among
s
t
 
businesses.
Achi
e
v
eme
n
t
 
of
 
these
 
s
t
anda
r
ds
 
b
y
 
businesses
 
is
 
of
t
en
 
an
 
indi
c
a
tion
 
of
 
achi
e
v
eme
n
t
 
and
mai
n
t
enance
 
of
 
qualit
y
.
) (
ISO
 
9000
 
is
 
supposed
 
t
o
 
gua
r
a
n
t
ee
 
quality
 
of
 
mana
g
eme
n
t
 
of
 
the
 
whole
 
o
r
g
anis
a
tion.
Achi
e
v
eme
n
t
 
of
 
this
 
s
t
anda
r
d
 
depends
 
on
 
p
r
o
ving
 
th
a
t
 
quality
 
t
a
r
g
e
ts
 
f
or
 
all
 
parts
 
of
 
the
o
r
g
anis
a
tion
 
h
a
v
e
 
been
 
m
e
t.
 
H
o
w
e
v
e
r
,
 
critics
 
of
t
en
 
s
t
a
t
e
 
th
a
t
 
if
 
l
o
w
 
t
a
r
g
e
t
 
l
e
v
els
 
a
r
e
 
s
e
t
then
 
the
r
e
 
is
 
no
 
r
eal
 
gua
r
a
n
t
ee
 
of
 
qualit
y
.
 
Another
 
f
ailing
 
of
 
using
 
r
e
c
ognised
 
s
t
anda
r
ds
 
t
o
achi
e
v
e
 
quality
 
is
 
th
a
t
 
unless
 
t
a
r
g
e
ts
 
a
r
e
 
r
el
a
t
ed
 
t
o
 
e
x
t
ernal
 
benchmar
k
s
 
then
 
the
 
quality
p
r
ocess
 
only
 
r
esults
 
in
 
inc
r
eased
 
p
r
oduct
 
orie
n
t
a
tion
 
–
 
when
 
of
t
en
 
wh
a
t
 
is
 
r
equi
r
ed
 
is
inc
r
eased
 
mar
k
e
t
 
orie
n
t
a
tion.
) (
P
r
oduction
 
c
o
n
t
r
ol
) (
This
 
is
 
the
 
m
e
thod
 
of
 
ensuring
 
th
a
t
 
s
t
anda
r
ds
 
s
e
t,
 
and
 
p
r
ocesses
 
designed
 
t
o
 
me
e
t
 
these
t
a
r
g
e
ts,
 
a
r
e
 
actually
 
being
 
used
 
in
 
the
 
w
orkplace.
P
r
oduction
 
c
o
n
t
r
ol
 
i
n
v
ol
v
es:
) (
•
•
) (
moni
t
oring
 
of
 
c
o
s
ts
 
th
r
ough
 
use
 
of
 
bud
g
e
ting
 
and
 
v
ariance
 
anal
y
sis;
c
o
n
t
r
o
l
 
o
f
 
ope
r
a
tion
s
 
th
r
oug
h
 
us
e
 
o
f
 
c
r
iti
c
a
l
 
p
a
t
h
 
anal
y
si
s
 
an
d
 
moni
t
orin
g
 
o
f
 
individua
l
p
r
ocesses;
supe
r
vision
 
of
 
outp
u
t
 
(n
o
w
 
la
r
g
ely
 
r
eplaced
 
b
y
 
cell
 
and
 
t
ea
m
w
ork);
f
eedback
 
m
e
thods,
 
i
n
v
olving
 
the
 
moni
t
oring
 
of
 
cu
s
t
omer
 
s
a
ti
s
f
action,
 
and
the
 
f
eedback
 
of
 
p
r
oblems
 
t
o
 
the
 
r
el
e
v
a
n
t
 
departme
n
t.
) (
•
•
) (
These
 
m
e
thods
 
of
 
c
o
n
t
r
ol
 
h
a
v
e
 
n
o
w
 
sp
r
ead
 
f
r
om
 
the
 
manu
f
acturing
 
indu
s
t
r
y
 
t
o
 
se
r
vice
indu
s
tries
 
and
 
h
a
v
e
 
f
ound
 
a
 
n
e
w
 
home
 
in
 
c
all
 
ce
n
t
r
es.
 
Call
 
ce
n
t
r
es
 
a
r
e
 
ce
n
t
r
alised
departme
n
ts
 
th
a
t
 
deal
 
with
 
cu
s
t
omer
 
enquiries.
 
E
ach
 
w
or
k
er
 
will
 
h
a
v
e
 
a
 
r
equi
r
eme
n
t
 
t
o
an
s
w
er
 
c
alls
 
in
 
a
 
specific
 
period
 
of
 
time,
 
spend
 
a
 
cer
t
ain
 
amou
n
t
 
of
 
time
 
on
 
each
 
c
all
 
and
achi
e
v
e
 
a
 
t
a
r
g
e
t
ed
 
l
e
v
el
 
of
 
sales.
 
I
n
f
orm
a
tion
 
T
echnology
 
(IT)
 
allo
w
s
 
the
 
per
f
ormance
 
of
each
 
w
or
k
er
 
t
o
 
be
 
moni
t
o
r
ed
 
and
 
a
n
y
 
v
ari
a
tion
 
f
r
om
 
r
equi
r
ed
 
s
t
anda
r
ds
 
and
 
t
a
r
g
e
ts
 
will
 
be
r
esponded
 
t
o
 
b
y
 
mana
g
eme
n
t.
 
W
or
k
e
r
s
 
will
 
be
 
r
e
t
r
ained
 
t
o
 
ensu
r
e
 
th
a
t
 
s
t
anda
r
ds
 
c
an
 
be
m
e
t.
) (
Quality
 
c
o
n
t
r
ol
) (
Quality
 
c
o
n
t
r
ol
 
is
 
a
 
s
y
s
t
em
 
of
 
mai
n
t
aining
 
s
t
anda
r
ds
 
in
 
manu
f
acturing
 
b
y
 
t
e
s
ting
 
a
 
sample
of
 
the
 
output
 
a
g
ain
s
t
 
e
xpec
t
ed
 
s
t
anda
r
ds.
 
The
 
d
a
t
a
 
c
ollec
t
ed
 
f
r
om
 
the
 
sample
 
is
 
then
 
used
t
o
 
ma
k
e
 
jud
g
eme
n
ts
 
on
 
action
 
t
o
 
be
 
t
a
k
en.
 
The
 
sample
 
m
a
y
 
indi
c
a
t
e
 
th
a
t
 
quality
 
is
 
of
 
the
)
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r
equi
r
ed
 
s
t
anda
r
d,
 
or
 
the
 
r
e
v
e
r
se
 
m
a
y
 
be
 
f
ound.
 
If
 
s
t
anda
r
ds
 
h
a
v
e
 
not
 
been
 
achi
e
v
ed
 
then
app
r
opri
a
t
e
 
s
t
e
p
s
 
t
o
 
achi
e
v
e
 
s
t
anda
r
ds
 
mu
s
t
 
be
 
made
 
–
 
f
or
 
e
x
ample,
 
d
e
f
ecti
v
e
 
units
 
mu
s
t
be
 
r
epai
r
ed
 
or
 
r
ejec
t
ed.
 
If
 
t
oo
 
ma
n
y
 
f
ailu
r
es
 
t
o
 
achi
e
v
e
 
s
t
anda
r
ds
 
occu
r
,
 
a
 
plan
 
mu
s
t
 
be
d
e
vised
 
t
o
 
imp
r
o
v
e
 
the
 
p
r
oduction
 
p
r
ocess.
) (
T
o
t
al
 
quality
 
mana
g
eme
n
t
 
–
 
T
QM
) (
T
o
t
al
 
quality
 
mana
g
eme
n
t
 
is
 
an
 
ope
r
a
tions
 
mana
g
eme
n
t
 
s
y
s
t
em
 
th
a
t
 
c
r
e
a
t
es
 
s
tructu
r
es
within
 
an
 
o
r
g
anis
a
tion
 
th
a
t
 
s
a
ti
s
f
y
 
i
n
t
ernal
 
and
 
e
x
t
ernal
 
cu
s
t
ome
r
s
 
and
 
supplie
r
s.
 
It
 
c
r
e
a
t
es
quality
 
th
r
ough
 
c
o
n
tinuous
 
imp
r
o
v
eme
n
t,
 
d
e
v
elopme
n
t
 
of
 
s
y
s
t
ems
 
and
 
p
r
oducts
 
and
 
b
y
c
r
e
a
ting
 
an
 
o
r
g
anis
a
tional
 
cultu
r
e
 
of
 
qualit
y
.
) (
T
 
s
t
ands
 
f
or
 
T
o
t
al
 
–
 
it
 
is
 
the
 
i
n
t
eg
r
a
tion
 
of
 
the
 
s
t
a
f
f
,
 
supplie
r
s,
 
cu
s
t
ome
r
s
 
and
 
other
s
t
a
k
eholde
r
s.
 
These
 
a
r
e
 
all
 
seen
 
as
 
part
 
of
 
a
 
single
 
s
y
s
t
em,
 
an
 
unb
r
o
k
en
 
chain
 
of
 
p
r
oduction
–
 
a
 
chain
 
of
 
qualit
y
.
) (
Q
 
s
t
ands
 
f
or
 
Quality
 
–
 
quality
 
c
an
 
be
 
the
 
speed
 
in
 
which
 
a
 
se
r
vice
 
is
 
deli
v
e
r
ed.
 
It
 
c
an
 
be
c
onsi
s
t
enc
y
.
 
It
 
c
an
 
be
 
inn
o
v
a
tion.
 
It
 
c
an
 
be
 
r
e
flec
t
ed
 
in
 
l
o
w
 
mai
n
t
enance
 
or
 
f
a
v
ou
r
able
r
epair
 
hi
s
t
o
r
y
.
 
Ac
c
o
r
ding
 
t
o
 
W
.
 
E
d
w
a
r
ds
 
Deming
 
(one
 
of
 
the
 
f
ounde
r
s
 
of
 
the
 
T
QM
 
s
y
s
t
em),
 
‘
a
p
r
oduct
 
or
 
se
r
vice
 
possesses
 
quality
 
if
 
it
 
helps
 
somebody
 
and
 
enj
o
y
s
 
a
 
g
ood
 
and
 
su
s
t
ainable
mar
k
e
t
.
’
) (
M
 
s
t
ands
 
f
or
 
Mana
g
eme
n
t
 
–
 
The
 
need
 
is
 
f
or
 
mana
g
eme
n
t
 
t
o
 
imp
r
o
v
e
 
p
r
ocesses
 
and
t
o
 
moni
t
or
 
them
 
c
o
n
tinually
 
in
 
o
r
der
 
t
o
 
ide
n
ti
f
y
 
imp
r
o
v
eme
n
t
 
opportunities.
 
The
r
esponsibility
 
f
or
 
ensuring
 
the
 
imp
r
o
v
eme
n
t
 
of
 
the
 
p
r
ocesses
 
in
 
an
 
o
r
g
anis
a
tion
 
lies
 
with
 
t
op
mana
g
eme
n
t.
 
As
 
part
 
of
 
the
 
mana
g
eme
n
t
 
of
 
quality
 
the
 
s
y
s
t
em
 
includes
 
‘p
r
ocess
 
o
wne
r
s’
who
 
c
oo
r
din
a
t
e
 
the
 
v
arious
 
functions
 
and
 
w
ork
 
activities
 
a
t
 
all
 
l
e
v
els
 
of
 
a
 
p
r
ocess.
 
P
r
ocess
o
wne
r
s
 
h
a
v
e
 
the
 
authority
 
t
o
 
ma
k
e
 
chan
g
es
 
in
 
the
 
p
r
ocess
 
as
 
r
equi
r
ed
 
–
 
th
e
y
 
mana
g
e
 
the
p
r
ocess
 
end
 
t
o
 
end
 
so
 
as
 
t
o
 
ensu
r
e
 
o
p
timal
 
o
v
e
r
all
 
per
f
ormance.
) (
H
o
w
 
does
 
T
QM
 
w
ork
 
in
 
p
r
actice?
) (
F
or
 
T
QM
 
t
o
 
be
 
e
f
f
ecti
v
e
 
a
 
number
 
of
 
p
r
oduction
 
mana
g
eme
n
t
 
and
 
c
o
n
t
r
ol
 
m
e
thods
 
need
 
t
o
be
 
used:
) (
•
) (
Quality
 
chains
 
a
r
e
 
based
 
on
 
c
r
oss
-
fun
ction
al
 
t
eams
 
whe
r
e
 
p
r
ocesses
 
i
n
v
ol
v
e
 
i
n
t
ernal
cu
s
t
ome
r
s.
 
The
 
n
e
x
t
 
pe
r
son
 
in
 
the
 
p
r
oducti
on
 
p
r
ocess
 
is
 
t
r
e
a
t
ed
 
as
 
a
 
cu
s
t
omer
 
and
cu
s
t
omer
 
s
a
ti
s
f
action
 
is
 
the
 
objecti
v
e.
Emp
o
w
erme
n
t
 
–
 
giving
 
w
or
k
e
r
s
 
c
o
n
t
r
ol
 
o
v
er
 
t
as
k
s
 
c
ompl
e
t
ed.
Moni
t
oring
 
–
 
checking
 
th
a
t
 
s
t
anda
r
ds
 
a
t
 
each
 
link
 
in
 
the
 
c
hain
 
a
r
e
 
being
 
achi
e
v
ed
 
and
the
 
use
 
of
 
s
t
a
ti
s
ti
c
al
 
t
ools
 
t
o
 
measu
r
e
 
l
e
v
els
 
of
 
f
ailu
r
e
 
t
o
 
achi
e
v
e
 
qualit
y
.
T
ea
m
w
ork
 
–
 
cells
 
of
 
p
r
oduction
 
a
nd
 
a
 
t
eam
 
app
r
oach
 
t
o
 
p
r
oduct
 
or
 
se
r
vice
) (
•
•
) (
•
)

 (
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p
t
er
 
28
 
–
 
Quality
) (
©
 
W
J
E
C
 
|
 
C
B
A
C
) (
imp
r
o
v
eme
n
t.
Quality
 
ci
r
cles
 
–
 
Empl
o
y
ee
 
i
n
v
ol
v
eme
n
t
 
in
 
the
 
decision-making
 
and
 
p
r
oduc
t
-
imp
r
o
v
eme
n
t
 
p
r
ocess.
 
Empl
o
y
ees
 
me
e
t
 
t
o
 
ide
n
ti
f
y
 
and
 
sol
v
e
 
p
r
oblems.
Z
e
r
o
 
d
e
f
ects
 
–
 
a
t
t
em
p
ting
 
t
o
 
achi
e
v
e
 
per
f
ect
 
p
r
oduct
 
qual
i
t
y
,
 
time
 
a
f
t
er
 
time.
Benchmarking
 
–
 
s
t
anda
r
ds
 
based
 
on
 
t
he
 
be
s
t
 
of
 
the
 
c
omp
e
tition.
) (
•
) (
•
•
) (
S
t
a
k
eholde
r
s
 
and
 
quality
) (
The
 
vi
e
w
 
th
a
t
 
the
 
quality
 
c
o
n
t
r
ol
 
departme
n
t
 
t
a
k
es
 
c
a
r
e
 
of
 
all
 
p
r
oblems
 
of
 
quality
 
has
la
r
g
ely
 
chan
g
ed
 
–
 
n
o
w
 
all
 
empl
o
y
ees
 
a
r
e
 
r
esponsible
 
and
 
this
 
puts
 
p
r
essu
r
e
 
on
 
empl
o
y
ees
t
o
 
ada
p
t.
 
When
 
quality
 
is
 
the
 
r
esponsibility
 
of
 
the
 
p
r
ocess
 
ope
r
a
t
o
r
s,
 
jo
b
s
 
m
a
y
 
be
c
ome
mo
r
e
 
s
t
r
es
s
ful.
 
Of
t
en
 
a
 
T
QM-based
 
p
r
oduct
 
is
 
cheaper
 
t
o
 
p
r
oduce
 
be
c
ause
 
the
r
e
 
is
 
no
need
 
t
o
 
r
epair
 
or
 
sc
r
ap
 
the
 
end
 
p
r
oduct.
 
The
 
quality
 
of
 
the
 
final
 
output
 
p
r
oduces
 
a
 
mo
r
e
mar
k
e
t
able
 
p
r
oduct,
 
meaning
 
th
a
t
 
c
onsume
r
s
 
of
 
the
 
p
r
oduct
 
will
 
ben
e
fit.
 
Mana
g
eme
n
t
 
n
o
w
h
a
v
e
 
t
o
 
c
ommuni
c
a
t
e
 
the
 
aims
 
of
 
the
 
o
r
g
anis
a
tion
 
t
o
 
all
 
membe
r
s
 
of
 
the
 
o
r
g
anis
a
tion
 
and
this
 
m
a
y
 
be
 
difficult
 
f
or
 
‘
Theo
r
y
 
X
’
 
mana
g
e
r
s
 
t
o
 
ada
p
t
 
t
o.
 
The
 
t
r
aditional
 
s
tructu
r
e
 
of
 
ma
n
y
manu
f
acturing
 
businesses
 
has
 
chan
g
ed,
 
r
esulting
 
in
 
less
 
mana
g
eme
n
t
 
c
o
n
t
r
ol
 
and
 
the
 
loss
of
 
p
o
w
er
 
of
 
t
r
aditional
 
g
r
ou
p
s
 
such
 
as
 
unions.
) (
Achi
e
ving
 
quality
 
is
 
a
 
c
ompl
e
x
 
t
ask.
 
W
e
 
h
a
v
e
 
seen
 
th
a
t
 
e
f
f
ecti
v
e
 
quality
 
c
o
n
t
r
ol
 
i
n
v
ol
v
es
 
the
moni
t
oring
 
of
 
the
 
whole
 
p
r
oduction
 
p
r
ocess,
 
f
eedback
 
of
 
r
equi
r
eme
n
ts
 
f
r
om
 
mar
k
e
tin
g
,
mana
g
eme
n
t
 
of
 
r
esou
r
ces
 
and
 
the
 
use
 
of
 
e
x
t
ernal
 
s
t
anda
r
ds.
 
The
 
o
v
e
r
all
 
objecti
v
e
 
is
 
g
r
e
a
t
er
e
fficienc
y
,
 
achi
e
ving
 
p
r
oduct
 
quality
 
and
 
imp
r
o
ving
 
p
r
oductivity
 
–
 
all
 
of
 
which
 
help
 
the
business
 
achi
e
v
e
 
cu
s
t
omer
 
s
a
ti
s
f
action.
) (
Discussion
 
themes
) (
Explain
 
how
 
quality
 
c
an
 
be
 
achi
e
v
ed
 
in
 
business.
) (
Wh
a
t
 
is
 
the
 
dif
f
e
r
ence
 
b
e
t
w
een
 
quality
 
c
o
n
t
r
ol
 
and
 
quality
 
assu
r
ance?
) (
H
o
w
 
c
an
 
benchmarking
 
help
 
a
 
business
 
imp
r
o
v
e
 
the
 
quality
 
of
 
its
 
p
r
oducts?
) (
Wh
a
t
 
a
r
e
 
the
 
c
o
r
e
 
parts
 
of
 
succes
s
ful
 
T
QM?
) (
Lean
 
p
r
oduction
 
and
 
quality
 
in
 
business:
h
tt
p
s://
w
w
w
.
y
outube.
c
om/
w
a
t
ch?v=CC
y
zi
y
sk
Y
uE
)
