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Lean
 
p
r
oduction
The
 
idea
 
of
 
lean
 
p
r
oduction
 
en
c
ompasses
 
theories
 
of
 
modern
 
Japanese
 
indu
s
trial
 
mana
g
eme
n
t
 
th
a
t
 
a
r
e
 
all
 
designed
 
t
o
 
achi
e
v
e
 
the
 
r
eduction
 
and
 
r
em
o
v
al
 
of
 
w
a
s
t
e
 
within
 
a
 
business.
) (
Lean
 
p
r
oduction
 
is
 
a
 
t
erm
 
th
a
t
 
has
 
c
ome
 
i
n
t
o
 
widesp
r
ead
 
use
 
within
 
UK
 
indu
s
t
r
y
 
o
v
er
 
the
la
s
t
 
25
 
y
ea
r
s.
 
Lean
 
p
r
oduction
 
m
e
thods
 
t
each
 
us
 
th
a
t
 
w
a
s
t
e
 
is
 
a
n
y
 
p
r
ocess
 
th
a
t
 
does
 
not
gi
v
e
 
‘
added
 
v
alue’
 
t
o
 
a
 
p
r
oduct.
) (
•
•
) (
R
a
w
 
m
a
t
erials
 
lying
 
a
r
ound
 
unused
 
c
an
 
be
 
seen
 
as
 
w
a
s
t
e.
W
ork
 
in
 
p
r
og
r
ess
 
which
 
is
 
sitting
 
in
 
parts
 
b
i
ns
 
w
aiting
 
t
o
 
be
 
used
 
in
 
p
r
oduction
 
c
an
 
be
seen
 
as
 
w
a
s
t
e.
The
 
finish
ed
 
p
r
oduct
 
sitting
 
in
 
a
 
w
a
r
ehouse
 
w
aiting
 
t
o
 
be
 
deli
v
e
r
ed
 
t
o
 
cu
s
t
ome
r
s
 
is
 
an
e
x
ample
 
of
 
w
a
s
t
e.
Skills
 
and
 
kn
o
wled
g
e
 
of
 
w
or
k
e
r
s
 
not
 
being
 
used
 
b
y
 
mana
g
eme
n
t
 
is
 
an
 
e
x
ample
 
of
w
a
st
e.
) (
•
) (
•
) (
Lean
 
p
r
oduction
 
aims
 
t
o
 
r
em
o
v
e
 
all
 
these
 
eleme
n
ts
 
of
 
w
a
s
t
e
 
f
r
om
 
the
 
p
r
oduction
 
p
r
ocess
and
 
as
 
a
 
r
esult
 
inc
r
ease
 
p
r
oductivity
 
and
 
r
educe
 
c
o
s
ts.
) (
Lean
 
p
r
oduction
 
in
 
p
r
actice
F
or
 
lean
 
p
r
oduction
 
t
o
 
w
ork
 
the
r
e
 
mu
s
t
 
be
 
a
 
c
ompl
e
t
e
 
chan
g
e
 
of
 
business
 
app
r
oach,
 
a
w
a
y
 
f
r
om
 
the
 
t
r
aditional
 
hie
r
a
r
chi
c
al,
 
function-ce
n
t
r
ed
 
business
 
(so
 
typi
c
al
 
of
 
ma
n
y
 
UK
 
businesses)
 
t
o
 
a
 
mo
r
e
 
modern,
 
fl
e
xible,
 
people-based
 
s
tructu
r
e.
 
Also
 
a
 
number
 
of
 
c
ompl
e
x
 
s
y
s
t
ems
 
mu
s
t
 
be
 
ado
p
t
ed
 
b
e
f
o
r
e
 
e
f
f
ecti
v
e
 
lean
 
p
r
oduction
 
c
an
 
t
a
k
e
 
place.
) (
The
 
mo
s
t
 
impor
t
a
n
t
 
c
ompone
n
t
 
parts
 
of
 
an
 
e
f
f
ecti
v
e
 
lean
 
p
r
oduction
 
s
y
s
t
em
 
a
r
e:
) (
•
•
•
•
) (
Ju
s
t
-in-ti
me;
K
ai
z
en;
Cell
 
p
r
od
uction;
Time-based
 
mana
g
eme
n
t
 
m
e
thods.
)
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Ju
s
t
-in-time
) (
P
erha
p
s
 
the
 
be
s
t
 
kn
o
wn
 
of
 
the
 
lean
 
p
r
oduction
 
p
r
ocesses
 
is
 
ju
s
t
-in-time.
 
Ju
s
t
-in-time
 
(JIT)
tries
 
t
o
 
ensu
r
e
 
th
a
t
 
parts,
 
r
a
w
 
m
a
t
erials
 
and
 
c
ompone
n
ts
 
a
r
e
 
r
ecei
v
ed
 
and
 
p
r
oducts
 
a
r
e
made
 
only
 
when
 
the
r
e
 
is
 
demand
 
f
or
 
the
 
parts
 
and
 
demand
 
f
or
 
the
 
p
r
oducts.
 
In
 
other
w
o
r
ds;
) (
‘If
 
it
 
isn’t
 
w
a
n
t
ed
 
don’t
 
o
r
der
 
it;
 
if
 
it
 
isn’t
 
sold
 
don’t
 
ma
k
e
 
i
t
’
.
) (
Supplier
r
el
a
tionshi
p
s
) (
Cu
s
t
omer
r
el
a
tionshi
p
s
) (
Mana
g
eme
n
t
unde
r
s
t
anding
) (
Ju
s
t
-in-
time
 
t
ools
) (
Empl
o
y
ee
i
n
v
ol
v
eme
n
t
) (
K
anban
) (
Mana
g
eme
n
t
 
unde
r
s
t
anding
) (
The
 
fi
r
s
t
 
s
t
a
g
e
 
in
 
in
c
orpo
r
a
ting
 
an
 
e
f
f
ecti
v
e
 
ju
s
t
-in-time
 
p
r
og
r
amme
 
is
 
a
 
full
 
unde
r
s
t
anding
 
of
the
 
p
r
oduction
 
p
r
ocess.
 
Mana
g
e
r
s
 
mu
s
t
 
‘
w
alk
 
the
 
line’
 
(
f
oll
o
w
 
the
 
whole
 
p
r
oduction
 
p
r
ocess
f
r
om
 
s
t
art
 
t
o
 
end)
 
t
o
 
unde
r
s
t
and
 
the
 
p
r
ocesses
 
used
 
t
o
 
c
ompl
e
t
e
 
the
 
finished
 
p
r
oduct.
 
Only
when
 
mana
g
e
r
s
 
fully
 
unde
r
s
t
and
 
the
 
p
r
oduction
 
p
r
ocess
 
c
an
 
ju
s
t
-in-time
 
be
 
in
c
orpo
r
a
t
ed.
 
It
m
a
y
 
seem
 
surprising
 
th
a
t
 
mana
g
e
r
s
 
do
 
not
 
fully
 
unde
r
s
t
and
 
the
 
p
r
oduction
 
p
r
ocess,
 
but
 
it
 
is
not
 
unusual.
) (
Supplier
 
r
el
a
tionshi
p
s
 
and
 
s
t
ockholding
) (
E
f
f
ecti
v
e
 
in
c
orpo
r
a
tion
 
of
 
ju
s
t
-in-time
 
s
y
s
t
ems
 
r
equi
r
es
 
th
a
t
 
r
el
a
tionshi
p
s
 
with
 
supplie
r
s
)
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a
r
e
 
s
t
r
ong
 
and
 
c
ommuni
c
a
tions
 
s
y
s
t
ems
 
a
r
e
 
e
f
f
ecti
v
e.
 
The
r
e
 
is
 
no
 
poi
n
t
 
in
 
r
educing
s
t
ockholdings
 
if
 
s
t
ock
 
c
annot
 
be
 
t
opped
 
up
 
a
t
 
the
 
app
r
opri
a
t
e
 
time.
) (
Supplie
r
s
 
mu
s
t
 
be
 
t
old
 
when
 
s
t
ock
 
is
 
needed
 
and
 
h
o
w
 
much
 
s
t
ock
 
is
 
r
equi
r
ed.
 
Ma
n
y
businesses
 
h
a
v
e
 
bar
 
c
odes
 
on
 
w
ork
 
in
 
p
r
og
r
ess,
 
which
 
a
r
e
 
r
ead
 
as
 
the
 
p
r
oduct
 
m
o
v
es
 
along
the
 
p
r
oduction
 
line.
 
These
 
bar
 
c
odes,
 
when
 
r
ead,
 
au
t
om
a
ti
c
ally
 
o
r
der
 
s
t
ock
 
f
r
om
 
supplie
r
s
a
t
 
the
 
app
r
opri
a
t
e
 
time.
 
Some
 
c
ar
 
manu
f
actu
r
e
r
s
 
use
 
such
 
sophi
s
ti
c
a
t
ed
 
ju
s
t
-in-time
s
y
s
t
ems
 
th
a
t
 
supplie
r
s
 
c
an
 
be
 
au
t
om
a
ti
c
ally
 
notified
 
when
 
a
 
c
ar
 
s
t
arts
 
on
 
the
 
p
r
oduction
line,
 
so
 
th
a
t
 
c
ompone
n
ts
 
c
an
 
be
 
deli
v
e
r
ed
 
t
o
 
the
 
p
r
oduction
 
line
 
a
t
 
e
x
actly
 
the
 
rig
h
t
 
time.
The
 
e
f
f
ecti
v
eness
 
of
 
such
 
a
 
p
r
ocess
 
w
ould
 
of
 
c
ou
r
se
 
depend
 
on
 
p
r
o
ximity
 
and
 
fl
e
xibility
 
of
supplie
r
s
 
and
 
the
 
use
 
of
 
elect
r
onic
 
o
r
dering
 
s
y
s
t
ems.
) (
K
anban
) (
Another
 
e
x
ample
 
of
 
a
 
ju
s
t
-in-time
 
s
y
s
t
em
 
is
 
the
 
idea
 
of
 
K
anban.
 
This
 
i
n
v
ol
v
es
 
the
 
use
 
of
o
r
der
 
c
a
r
ds
 
t
o
 
ensu
r
e
 
a
 
r
egular
 
and
 
timely
 
supply
 
of
 
c
ompone
n
ts.
 
It
 
is
 
not
 
unusual
 
when
using
 
a
 
K
anban
 
s
y
s
t
em
 
t
o
 
find
 
an
 
empl
o
y
ee
 
of
 
the
 
supplier
 
c
o
n
tinually
 
w
orking
 
on
 
a
 
shop
floo
r
,
 
ensuring
 
th
a
t
 
the
 
parts
 
arri
v
e
 
in
 
the
 
rig
h
t
 
place
 
and
 
a
t
 
the
 
rig
h
t
 
time.
) (
Empl
o
y
ee
 
i
n
v
ol
v
eme
n
t
) (
Another
 
k
e
y
 
eleme
n
t
 
of
 
ju
s
t
-in-time
 
is
 
a
 
s
t
r
ong
 
r
el
a
tionship
 
with
 
emplo
y
ees.
 
The
r
e
 
mu
s
t
be
 
a
 
people-ce
n
t
r
ed
 
app
r
oach
 
f
r
om
 
mana
g
e
r
s.
 
Empl
o
y
ees
 
mu
s
t
 
be
 
t
r
ained
 
t
o
 
use
 
the
s
y
s
t
ems
 
of
 
lean
 
p
r
oduction
 
e
f
f
ecti
v
ely
 
and
 
unde
r
s
t
and
 
their
 
r
ole
 
in
 
ensuring
 
th
a
t
 
the
s
y
s
t
em
 
c
o
n
tinues
 
t
o
 
w
ork.
 
Cells
 
of
 
p
r
oduction
 
a
r
e
 
an
 
impor
t
a
n
t
 
part
 
of
 
this
 
p
r
ocess.
 
Cell
w
orking
 
will
 
en
c
ou
r
a
g
e
 
the
 
use
 
of
 
job
 
enrichme
n
t.
 
The
r
e
 
will
 
be
 
mo
r
e
 
empl
o
y
ee
 
c
o
n
t
r
ol
o
v
er
 
t
as
k
s.
 
This
 
hel
p
s
 
ensu
r
e
 
empl
o
y
ee
 
c
ommitme
n
t
 
t
o
 
the
 
JIT
 
s
y
s
t
em.
 
It
 
is
 
al
w
a
y
s
 
w
orth
i
n
v
olving
 
empl
o
y
ees
 
when
 
designing
 
a
 
ju
s
t
-in-time
 
s
y
s
t
em,
 
as
 
empl
o
y
ees
 
of
t
en
 
unde
r
s
t
and
their
 
part
 
of
 
the
 
p
r
ocess
 
of
 
manu
f
acturing
 
b
e
t
t
er
 
than
 
mana
g
eme
n
t.
 
The
r
e
 
is
 
a
 
s
t
r
ong
r
el
a
tionship
 
b
e
t
w
een
 
the
 
use
 
of
 
ju
s
t
-in-time
 
and
 
the
 
use
 
of
 
the
 
l
a
t
e
s
t
 
moti
v
a
tion
 
theories
and
 
human
 
r
esou
r
ce
 
mana
g
eme
n
t
 
principles.
 
Fl
e
xible
 
w
orking
 
p
r
actices
 
mu
s
t
 
e
xi
s
t
 
within
the
 
o
r
g
anis
a
tion
 
and
 
the
 
vi
e
w
 
mu
s
t
 
be
 
held
 
th
a
t
 
quality
 
and
 
p
r
oduction
 
p
r
oblems
 
a
r
e
 
be
s
t
sol
v
ed
 
b
y
 
w
or
k
e
r
s
 
and
 
mana
g
eme
n
t
 
t
o
g
e
the
r
.
) (
Cu
s
t
omer
 
r
el
a
tionshi
p
s
) (
The
 
final
 
part
 
of
 
in
c
orpo
r
a
ting
 
a
 
ju
s
t
-in-time
 
s
y
s
t
em
 
is
 
s
t
r
en
g
thening
 
r
el
a
tionshi
p
s
 
with
cu
s
t
ome
r
s.
 
Of
t
en
 
cu
s
t
ome
r
s
 
a
r
e
 
able
 
t
o
 
use
 
elect
r
onic
 
poi
n
t
 
of
 
sales
 
s
y
s
t
ems
 
(EPOS),
 
and
these
 
c
an
 
be
 
tied
 
in
 
with
 
the
 
manu
f
acturing
 
p
r
ocess.
 
O
r
de
r
s
 
c
an
 
be
 
placed
 
elect
r
oni
c
ally
 
so
th
a
t
 
finished
 
p
r
oduct
 
c
an
 
g
o
 
s
t
r
aig
h
t
 
f
r
om
 
the
 
p
r
oduction
 
line
 
t
o
 
deli
v
e
r
y
,
 
r
a
ther
 
than
 
being
s
t
o
r
ed
 
in
 
a
 
w
a
r
ehouse
 
whe
r
e
 
s
t
o
r
a
g
e
 
c
an
 
lead
 
t
o
 
loss
 
of
 
v
alue.
)
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K
ai
z
en
) (
K
ai
z
en
 
is
 
a
 
Japanese
 
w
o
r
d
 
meaning
 
c
o
n
tinuous
 
imp
r
o
v
eme
n
t
.
) (
Co
n
tinuous
 
imp
r
o
v
eme
n
t
 
is
 
an
 
impor
t
a
n
t
 
aspect
 
of
 
lean
 
p
r
oduction
 
and
 
is
 
a
 
theme
 
of
 
all
w
orld-class
 
businesses.
 
These
 
w
orld-class
 
businesses
 
t
a
k
e
 
the
 
vi
e
w
 
th
a
t
 
one
 
of
 
the
 
main
objecti
v
es
 
of
 
their
 
e
xi
s
t
ence
 
is
 
t
o
 
be
 
c
o
n
tinually
 
making
 
small
 
inc
r
eme
n
t
al
 
s
t
e
p
s
 
in
 
the
imp
r
o
v
eme
n
t
 
of
 
qualit
y
,
 
design
 
and
 
w
a
s
t
e
 
r
eduction.
) (
B
e
f
o
r
e
 
K
ai
z
en
) (
B
e
f
o
r
e
 
the
 
use
 
of
 
K
ai
z
en
 
be
c
ame
 
widesp
r
ead
 
among
s
t
 
leading
 
British
 
businesses,
imp
r
o
v
eme
n
ts
 
in
 
quality
 
of
 
output
 
w
e
r
e
 
made
 
in
 
la
r
g
e
 
one-off
 
s
t
e
p
s.
 
These
 
s
t
epped
imp
r
o
v
eme
n
ts
 
w
e
r
e
 
of
t
en
 
f
o
r
ced
 
upon
 
businesses
 
be
c
ause
 
of
 
the
 
actions
 
of
 
c
omp
e
ti
t
o
r
s.
The
r
e
f
o
r
e,
 
a
 
business
 
w
ould
 
be
 
under
 
c
omp
e
titi
v
e
 
p
r
essu
r
e
 
t
o
 
i
n
v
e
s
t
 
in
 
r
e
t
ooling
 
the
w
orkplace
 
or
 
t
o
 
pu
r
chase
 
n
e
w
 
t
echnology:
 
the
r
e
b
y
 
c
r
e
a
ting
 
a
 
one-off
 
imp
r
o
v
eme
n
t
 
in
p
r
oductivit
y
.
 
Things
 
w
ould
 
then
 
r
emain
 
p
r
e
tty
 
much
 
the
 
same
 
u
n
til
 
e
x
t
ernal
 
p
r
essu
r
es
f
o
r
ced
 
a
 
n
e
w
 
p
r
ocess
 
t
o
 
be
 
impleme
n
t
ed
 
or
 
s
t
a
ff
 
t
o
 
be
 
r
e
t
r
ained
 
e
t
c.
) (
The
 
p
r
oblem
 
with
 
this
 
app
r
oach
 
w
as
 
th
a
t
 
businesses
 
w
e
r
e
 
of
t
en
 
pl
a
ying
 
‘
c
a
t
ch-up’
 
in
 
t
erms
of
 
quality
 
and
 
p
r
oducti
v
e
 
e
fficienc
y
.
 
As
 
soon
 
as
 
businesses
 
had
 
finished
 
impleme
n
ting
n
e
w
 
p
r
ocesses
 
th
a
t
 
w
e
r
e
 
supposed
 
t
o
 
ma
k
e
 
them
 
c
omp
e
titi
v
e,
 
the
 
c
omp
e
tition
 
had
al
r
eady
 
m
o
v
ed
 
on.
 
This
 
w
as
 
be
c
ause
 
the
 
c
omp
e
tition,
 
of
t
en
 
f
o
r
eign,
 
w
as
 
using
 
the
 
idea
 
of
c
o
n
tinuous
 
imp
r
o
v
eme
n
t.
 
Also
 
British
 
businesses
 
had
 
other
 
p
r
oblems
 
which
 
r
esul
t
ed
 
f
r
om
using
 
the
 
s
t
epped
 
app
r
oach.
 
La
r
g
e-s
c
ale
 
chan
g
es
 
in
 
p
r
oduction
 
p
r
ocesses
 
of
t
en
 
mea
n
t
l
o
w
er
 
demand
 
f
or
 
w
or
k
e
r
s,
 
which
 
led
 
t
o
 
r
edundancies.
 
This,
 
in
 
turn,
 
led
 
t
o
 
a
 
b
r
ea
k
d
o
wn
 
in
r
el
a
tionshi
p
s
 
with
 
t
r
ade
 
unions
 
and
 
c
aused
 
la
r
g
e-s
c
ale
 
disru
p
tions
 
in
 
the
 
w
orkplace.
 
Also
be
c
ause
 
of
 
the
 
high
 
c
o
s
t
 
of
 
the
 
la
r
g
e
 
one-off
 
imp
r
o
v
eme
n
ts,
 
impleme
n
ting
 
these
 
depended
on
 
r
aising
 
finance
 
and
 
this
 
w
as
 
of
t
en
 
e
xpensi
v
e
 
or
 
uno
b
t
ainable.
) (
Using
 
and
 
applying
 
K
ai
z
en
) (
The
 
main
 
w
orking
 
eleme
n
t
 
of
 
K
ai
z
en
 
is
 
the
 
use
 
of
 
K
ai
z
en
 
g
r
ou
p
s.
 
These
 
a
r
e
 
g
r
ou
p
s
 
of
w
or
k
e
r
s
 
who
 
h
a
v
e
 
a
 
c
ommon
 
s
t
a
k
e
 
in
 
part
 
of
 
the
 
p
r
oduction
 
p
r
ocess.
 
F
or
 
e
x
ample,
 
a
K
ai
z
en
 
g
r
oup
 
m
a
y
 
i
n
v
ol
v
e
 
the
 
designer
 
of
 
a
 
c
ompone
n
t,
 
the
 
in
s
t
all
a
tion
 
w
or
k
e
r
s
 
f
r
om
 
the
p
r
oduction
 
line
 
and
 
the
 
p
r
oduction
 
mana
g
e
r
s.
 
These
 
g
r
ou
p
s
 
will
 
me
e
t
 
r
egularly
 
t
o
 
discuss
p
r
oblems
 
and
 
t
o
 
su
g
g
e
s
t
 
imp
r
o
v
eme
n
ts.
 
Of
t
en
 
imp
r
o
v
eme
n
ts
 
c
an
 
be
 
made
 
a
t
 
nil
 
or
 
minimal
c
o
s
t.
 
This
 
means
 
th
a
t
 
o
v
er
 
time
 
the
 
whole
 
c
o
s
t
 
base
 
of
 
the
 
business
 
c
an
 
be
 
r
educed
 
whil
s
t
indi
c
a
t
o
r
s
 
of
 
quality
 
and
 
le
v
els
 
of
 
p
r
oduction
 
inc
r
ease.
 
All
 
this
 
is
 
achi
e
v
ed
 
with
 
minimal
c
api
t
al
 
i
n
v
e
s
tme
n
t.
)
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K
e
y
 
eleme
n
ts
 
of
 
K
ai
z
en
) (
•
) (
All
 
empl
o
y
ees,
 
f
r
om
 
the
 
managing
 
di
r
ec
t
or
 
d
o
wn
 
t
o
 
the
 
shop
 
floor
 
w
or
k
e
r
s,
 
should
 
be
askin
g
,
 
‘H
o
w
 
c
an
 
I
 
do
 
wh
a
t
 
I
 
do
 
b
e
t
t
e
r
’?
 
–
 
‘H
o
w
 
c
an
 
w
e
 
do
 
wh
a
t
 
w
e
 
do
 
b
e
t
t
e
r
’?
K
ai
z
en
 
does
 
not
 
igno
r
e
 
the
 
need
 
f
or
 
n
e
w
 
t
echnology
 
or
 
la
r
g
e-s
c
ale
 
c
api
t
al
 
i
n
v
e
s
tme
n
t:
h
o
w
e
v
e
r
,
 
it
 
does
 
r
e
c
ognise
 
th
a
t
 
these
 
a
r
e
 
not
 
the
 
only
 
m
e
thods
 
of
 
achi
e
ving
 
inc
r
eased
c
omp
e
titi
v
eness.
A
 
moti
v
a
t
ed
 
w
ork
f
o
r
ce
 
–
 
the
 
w
or
k
e
r
s
 
mu
s
t
 
be
 
c
ommit
t
ed
 
t
o
 
the
 
business.
A
 
mana
g
eme
n
t
 
with
 
beli
e
f
 
in
 
the
 
c
apabilities
 
of
 
the
 
w
ork
f
o
r
ce.
A
 
t
r
ained
 
w
ork
f
o
r
ce
 
–
 
the
 
w
or
k
e
r
s
 
mu
s
t
 
h
a
v
e
 
the
 
ability
 
t
o
 
unde
r
s
t
and
 
their
 
r
oles
 
and
c
ompl
e
t
e
 
their
 
t
as
k
s
 
e
fficie
n
tl
y
.
E
f
f
ecti
v
e
 
c
ommuni
c
a
tion
 
s
y
s
t
ems
 
–
 
w
or
k
e
r
s
 
mu
s
t
 
be
 
able
 
t
o
 
c
ommuni
c
a
t
e
 
su
g
g
e
s
tions
t
o
 
superio
r
s
 
and
 
other
 
r
el
e
v
a
n
t
 
empl
o
y
ees.
 
This
 
c
an
 
be
 
done
 
th
r
ough
 
K
ai
z
en
 
g
r
ou
p
s,
 
but
other
 
m
e
thods
 
of
 
c
ommuni
c
a
tion
 
mu
s
t
 
also
 
be
 
a
v
ailable.
Security
 
of
 
jo
b
s.
 
W
or
k
e
r
s
 
will
 
not
 
su
g
g
e
s
t
 
p
r
ocess
 
imp
r
o
v
eme
n
ts
 
if
 
their
 
jo
b
s
 
a
r
e
th
r
e
a
t
ened
 
b
y
 
these
 
imp
r
o
v
eme
n
ts.
 
K
ai
z
en
 
does
 
su
g
g
e
s
t
 
th
a
t
 
demand
 
f
or
 
labour
 
will
 
f
all,
although
 
this
 
should
 
be
 
achie
v
ed
 
th
r
ough
 
n
a
tu
r
al
 
w
a
s
t
a
g
e.
Mana
g
eme
n
t
 
mu
s
t
 
h
a
v
e
 
a
 
clear
 
unde
r
s
t
anding
 
of
 
the
 
p
r
oduction
 
p
r
ocesses
 
in
 
o
r
der
 
th
a
t
th
e
y
 
c
an
 
o
r
g
anise,
 
c
o
n
t
r
ol
 
and
 
plan
 
t
o
 
enable
 
w
or
k
e
r
s
 
t
o
 
me
e
t
 
the
 
needs
 
and
 
quality
r
equi
r
eme
n
ts
 
of
 
the
 
‘
cu
s
t
ome
r
s’
 
within
 
the
 
o
r
g
anis
a
tion.
) (
•
) (
•
•
•
) (
•
) (
•
) (
•
) (
Imp
r
o
v
ed
labour
r
el
a
tions
) (
Inc
r
eased
c
omp
e
titi
v
eness
) (
Imp
r
o
v
ed
quality
) (
Ben
e
ﬁts
of
K
ai
z
en
) (
R
eduction
in
 
w
a
s
t
e
) (
Inc
r
eased
p
r
oductivity
) (
Less
 
la
r
g
e-
s
c
ale
i
n
v
e
s
tme
n
t
) (
Imp
r
o
v
ed
moti
v
a
tion
) (
K
ai
z
en
 
will
 
only
 
w
ork
 
if
 
the
r
e
 
is
 
a
 
c
ommit
t
ed
 
mana
g
eme
n
t
 
and
 
w
ork
f
o
r
ce.
 
E
ach
 
g
r
oup
 
mu
s
t
)
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beli
e
v
e
 
in
 
the
 
i
n
t
egrity
 
and
 
ability
 
of
 
the
 
other
 
g
r
oup,
 
so
 
th
a
t
 
all
 
c
o
n
tinually
 
w
ork
 
t
o
w
a
r
ds
the
 
same
 
g
oals.
 
K
ai
z
en
 
is
 
an
 
on
g
oing
 
s
y
s
t
em
 
of
 
beli
e
f
s,
 
not
 
som
e
thing
 
th
a
t
 
c
an
 
be
 
used
 
as
and
 
when
 
mana
g
eme
n
t
 
pleases
 
and
 
igno
r
ed
 
when
 
t
r
ading
 
be
c
omes
 
difficult.
) (
Cell
 
p
r
oduction
) (
With
 
cell
 
p
r
oduction
 
the
 
p
r
oduction
 
line
 
is
 
subdivided
 
i
n
t
o
 
a
 
number
 
of
 
cells.
 
These
 
cells
a
r
e
 
g
r
ou
p
s
 
of
 
w
or
k
e
r
s
 
i
n
v
ol
v
ed
 
in
 
r
el
a
t
ed
 
t
as
k
s.
 
The
 
w
or
k
e
r
s
 
a
r
e
 
t
r
ained
 
so
 
th
a
t
 
th
e
y
 
c
an
fulfil
 
a
 
number
 
of
 
t
as
k
s
 
within
 
the
 
cell,
 
and
 
this
 
allo
w
s
 
job
 
r
o
t
a
tion.
 
The
 
skills
 
of
 
the
 
w
or
k
e
r
s
mean
 
th
a
t
 
th
e
y
 
c
an
 
each
 
pl
a
y
 
a
 
r
ole
 
in
 
imp
r
o
ving
 
qualit
y
,
 
and
 
also
 
c
r
e
a
ting
 
fl
e
xibility
 
in
the
 
p
r
oduction
 
p
r
ocess.
 
Also
 
c
ommuni
c
a
tion
 
is
 
imp
r
o
v
ed,
 
and
 
the
 
job
 
enrichme
n
t
 
and
enla
r
g
eme
n
t
 
eleme
n
ts
 
of
 
cell
 
design
 
imp
r
o
v
e
 
moti
v
a
tion.
 
It
 
is
 
possible
 
f
or
 
cells
 
t
o
 
be
sel
f
-managing
 
with
 
r
e
g
a
r
ds
 
t
o
 
ma
n
y
 
human
 
r
esou
r
ce
 
mana
g
eme
n
t
 
issues
 
such
 
as
 
shift
ar
r
an
g
eme
n
ts,
 
b
r
ea
k
s
 
and
 
holid
a
y
s.
) (
Time-based
 
mana
g
eme
n
t
 
m
e
thods
) (
With
 
this
 
app
r
oach
 
time
 
is
 
r
e
g
a
r
ded
 
as
 
a
 
k
e
y
 
business
 
r
esou
r
ce
.
 
Speed
 
of
 
d
e
v
elopme
n
t,
speed
 
of
 
r
esponse
 
and
 
speed
 
of
 
deli
v
e
r
y
 
a
r
e
 
be
c
oming
 
inc
r
easingly
 
impor
t
a
n
t.
 
Speed
 
adds
v
alue,
 
as
 
w
e
 
c
an
 
witness
 
in
 
the
 
b
a
ttle
 
b
e
t
w
een
 
i
n
t
ern
e
t
 
r
e
t
aile
r
s
 
when
 
seeking
 
t
o
 
g
e
t
 
their
p
r
oducts
 
t
o
 
their
 
cu
s
t
ome
r
s’
 
doo
r
s
t
e
p
s
 
as
 
quickly
 
as
 
possible.
) (
With
 
time-based
 
mana
g
eme
n
t,
 
emphasis
 
is
 
placed
 
on
 
r
educing
 
time
 
t
a
k
en
 
in
 
all
 
aspects
of
 
the
 
whole
 
p
r
oduction
 
p
r
ocess.
 
It
 
i
n
v
ol
v
es
 
c
once
p
ts
 
such
 
as
 
ju
s
t
-in-time
,
 
the
 
use
 
of
 
CAD
(
c
ompu
t
e
r
-aided
 
design)
 
and
 
CAM
 
(
c
ompu
t
e
r
-aided
 
manu
f
actu
r
e),
 
criti
c
al
 
p
a
th
 
anal
y
sis
 
and
simul
t
aneous
 
engineering
.
) (
When
 
en
g
aging
 
in
 
simul
t
aneous
 
engineering
,
 
emphasis
 
is
 
placed
 
on
 
c
ar
r
ying
 
out,
 
as
 
near
as
 
possible
 
a
t
 
the
 
same
 
time,
 
the
 
functions
 
i
n
v
ol
v
ed
 
in
 
designin
g
,
 
p
r
oducing
 
and
 
mar
k
e
ting
a
 
p
r
oduct.
 
O
b
viously
 
it
 
is
 
impossible
 
t
o
 
manu
f
actu
r
e
 
a
 
p
r
oduct
 
b
e
f
o
r
e
 
it
 
has
 
been
 
designed,
but
 
it
 
m
a
y
 
be
 
possible
 
t
o
 
g
e
t
 
the
 
p
r
oduction
 
lines
 
r
eady
 
or
 
t
o
 
w
ork
 
out
 
a
t
 
lea
s
t
 
the
 
basics
 
of
a
 
mar
k
e
ting
 
plan.
 
This
 
s
t
r
a
t
egy
 
c
an
 
be
 
e
f
f
ecti
v
e
 
in
 
r
educing
 
the
 
time
 
a
 
p
r
oduct
 
t
a
k
es
 
t
o
 
r
each
the
 
mar
k
e
t
 
and
 
is
 
of
 
inc
r
easing
 
impor
t
ance
 
as
 
p
r
oduct
 
li
f
e
 
c
y
cles
 
c
o
n
tinue
 
t
o
 
shor
t
en.
) (
F
or
 
simul
t
aneous
 
engineering
 
t
o
 
be
 
e
f
f
ecti
v
e,
 
the
r
e
 
mu
s
t
 
be
 
e
f
f
ecti
v
e
 
c
ommuni
c
a
tion
b
e
t
w
een
 
the
 
functional
 
departme
n
ts
 
i
n
v
ol
v
ed,
 
as
 
w
ell
 
as
 
r
egular
 
p
r
oduct
 
me
e
tings
 
i
n
v
olving
all
 
those
 
t
aking
 
part
 
in
 
the
 
p
r
oduct
 
d
e
v
elopme
n
t.
 
P
r
oject
 
t
eams
 
a
r
e
 
c
r
e
a
t
ed
 
f
r
om
 
the
dif
f
e
r
e
n
t
 
business
 
and
 
engineering
 
functions.
 
Speciali
s
ts
 
d
r
a
wn
 
f
r
om
 
R&
D
,
 
design,
 
t
r
ansport,
mar
k
e
t
 
r
esea
r
ch,
 
ac
c
ou
n
ting
 
e
t
c.,
 
w
ork
 
t
o
g
e
ther
 
t
o
 
ensu
r
e
 
th
a
t
 
activities
 
a
r
e
 
c
arried
 
out
 
in
c
onjunction
 
with
 
one
 
anothe
r
.
)
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Discussion
 
themes
) (
Wh
a
t
 
is
 
lean
 
p
r
oduction?
) (
Wh
a
t
 
lean
 
p
r
oduction
 
p
r
actices
 
h
a
v
e
 
been
 
ado
p
t
ed
 
b
y
 
Dell?
Lean
 
p
r
oduction
 
a
t
 
Dell
 
h
ttp://
w
w
w
.
y
outube.
c
om/
w
a
t
ch?v=uufjHlLLnE4
) (
Explain
 
wh
a
t
 
is
 
mea
n
t
 
b
y
 
‘
w
a
s
t
e’
 
in
 
lean
 
p
r
oduction.
) (
Explain
 
ci
r
cum
s
t
ances
 
when
 
JIT
 
m
a
y
 
not
 
be
 
the
 
be
s
t
 
s
t
ock
 
mana
g
eme
n
t
 
m
e
thod.
) (
Gi
v
en
 
th
a
t
 
K
ai
z
en
 
brings
 
so
 
ma
n
y
 
ad
v
a
n
t
a
g
es
 
t
o
 
businesses,
 
w
h
y
 
is
 
the
 
s
y
s
t
em
 
not
 
used
 
mo
r
e
 
widely?
) (
Wh
a
t
 
a
r
e
 
the
 
ben
e
fits
 
of
 
ado
p
ting
 
lean
 
p
r
oduction?
)
