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R
esea
r
ch
 
and
 
d
e
v
elopme
n
t
R
esea
r
ch
 
and
 
d
e
v
elopme
n
t
 
(R&D)
 
is
 
esse
n
tial
 
t
od
a
y
 
f
or
 
businesses
 
t
o
 
c
omp
e
t
e
 
in
 
a
 
dynamic
 
mar
k
e
tplace.
 
It
 
i
n
v
ol
v
es
 
the
 
ide
n
tifi
c
a
tion
 
of
 
n
e
w
 
ideas
 
and
 
turning
 
them
 
i
n
t
o
 
p
r
oducts,
 
se
r
vices
 
and
 
p
r
ocesses.
 
Businesses
 
who
 
i
n
v
e
s
t
 
in
 
R&D
 
a
r
e
 
c
onside
r
ed
 
t
o
 
be
 
inn
o
v
a
ti
v
e
 
and
 
al
w
a
y
s
 
looking
 
t
o
 
bring
 
n
e
w
 
ideas
 
and
 
p
r
oducts
 
t
o
 
the
 
mar
k
e
t.
) (
Inn
o
v
a
tion
) (
The
 
c
omme
r
cial
 
e
xploi
t
a
tion
 
of
 
an
 
i
n
v
e
n
tion.
) (
Bringing
 
a
 
n
e
w
 
idea
 
t
o
 
the
 
mar
k
e
tplace
 
is
 
kn
o
wn
 
as
 
‘p
r
oduct
 
inn
o
v
a
tion
’
.
 
Doing
 
so
 
in
 
the
w
orkplace
 
is
 
kn
o
wn
 
as
 
‘p
r
ocess
 
inn
o
v
a
tion
’
.
 
Inn
o
v
a
tion
 
is
 
not
 
cheap
 
and
 
r
esou
r
ces
 
h
a
v
e
 
t
o
be
 
c
ommit
t
ed
 
b
y
 
the
 
businesses
 
t
o
 
bring
 
n
e
w
 
p
r
oducts
 
t
o
 
the
 
mar
k
e
tplace.
 
G
o
v
ernme
n
ts
t
r
y
 
t
o
 
en
c
ou
r
a
g
e
 
inn
o
v
a
tion
 
within
 
the
 
business
 
c
ommunity
 
be
c
ause
 
an
 
inn
o
v
a
ti
v
e
 
cultu
r
e
will
 
help
 
g
r
o
w
 
the
 
whole
 
e
c
ono
m
y
,
 
c
r
e
a
ting
 
both
 
empl
o
yme
n
t
 
and
 
w
ealth.
) (
R
esea
r
ch
) (
R
esea
r
ch
 
is
 
the
 
inqui
r
y
 
i
n
t
o
,
 
and
 
dis
c
o
v
e
r
y
 
o
f
,
 
n
e
w
 
ideas.
) (
M
e
thods
 
used
 
t
o
 
g
ene
r
a
t
e
 
n
e
w
 
ideas
 
include:
) (
•
) (
Pu
r
e
 
r
esea
r
ch
 
–
 
r
esea
r
ch
 
ju
s
t
 
t
o
 
find
 
out
 
how
 
or
 
w
h
y
,
 
with
 
no
 
p
r
oduct
 
objecti
v
e.
 
This
type
 
of
 
r
esea
r
ch
 
is
 
o
f
t
en
 
c
arried
 
out
 
b
y
 
uni
v
e
r
sities
 
or
 
r
esea
r
ch
 
in
s
titu
t
es.
Labo
r
a
t
o
r
y
 
r
esea
r
ch
 
–
 
f
or
 
e
x
ample,
 
the
 
t
e
s
ting
 
of
 
n
e
w
 
pharmaceuti
c
al
 
c
ompounds
 
on
animals.
E
v
alu
a
tion
 
of
 
e
xi
s
ting
 
p
r
oducts
 
–
 
a
r
e
 
the
r
e
 
p
r
oblems
 
with
 
this
 
p
r
oduct?
 
H
o
w
 
c
an
 
such
p
r
oblems
 
be
 
r
esol
v
ed?
B
r
ain
s
t
orming
 
using
 
discussion
 
g
r
ou
p
s
 
–
 
thinking
 
outside
 
of
 
the
 
b
o
x,
 
n
o
v
el
 
ideas
 
f
or
solving
 
e
xi
s
ting
 
p
r
oblems.
) (
•
) (
•
) (
•
) (
D
e
v
elopme
n
t
) (
D
e
v
elopme
n
t
 
is
 
the
 
p
r
ocess
 
which
 
chan
g
es
 
ideas
 
th
a
t
 
r
esult
 
f
r
om
 
the
 
r
esea
r
ch
 
p
r
ocess
i
n
t
o
 
c
omme
r
cially
 
viable
 
p
r
oducts
 
or
 
p
r
ocesses.
) (
D
e
v
elopme
n
t
 
is
 
a
 
c
o
s
tly
 
and
 
c
ompli
c
a
t
ed
 
p
r
ocess,
 
which
 
f
or
 
some
 
p
r
oducts
 
m
a
y
 
t
a
k
e
 
ma
n
y
y
ea
r
s.
 
Con
c
o
r
de
 
w
as
 
originally
 
c
oncei
v
ed
 
in
 
1962,
 
but
 
it
 
did
 
not
 
e
n
t
er
 
r
egular
 
se
r
vice
 
u
n
til
)
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1975.
 
D
e
v
elopme
n
t
 
of
 
pharmaceuti
c
als
 
c
an
 
t
a
k
e
 
y
ea
r
s
 
as
 
th
e
y
 
p
r
og
r
ess
 
th
r
ough
 
dif
f
e
r
e
n
t
s
t
a
g
es
 
of
 
t
e
s
ting
 
u
n
til
 
app
r
o
v
al
 
is
 
achi
e
v
ed.
) (
It
 
is
 
impor
t
a
n
t
 
th
a
t
 
businesses
 
r
educe
 
the
 
d
e
v
elopme
n
t
 
time
 
of
 
n
e
w
 
p
r
oducts.
 
Shor
t
er
p
r
oduct
 
li
f
e
 
c
y
cles
 
a
r
e
 
n
o
w
 
the
 
norm.
 
Prior
 
t
o
 
the
 
turn
 
of
 
the
 
ce
n
tu
r
y
,
 
with
 
a
 
f
e
w
 
c
osm
e
tic
adju
s
tme
n
ts,
 
a
 
c
ar
 
model
 
c
ould
 
la
s
t
 
a
 
de
c
ade.
 
N
o
w
,
 
f
or
 
mo
t
or
 
manu
f
actu
r
e
r
s
 
t
o
 
s
t
a
y
c
omp
e
titi
v
e,
 
a
 
n
e
w
 
model
 
launch
 
or
 
major
 
r
e
v
amp
 
of
 
an
 
e
xi
s
ting
 
model
 
th
r
ee
 
times
 
a
de
c
ade
 
is
 
the
 
norm.
 
D
e
v
elopme
n
t
 
c
an
 
be
 
phenomenally
 
e
xpensi
v
e,
 
c
o
s
ting
 
hund
r
eds
 
of
millions
 
of
 
pounds
 
f
or
 
c
ar
 
manu
f
actu
r
e
r
s,
 
and
 
e
v
en
 
then
 
success
 
is
 
not
 
gua
r
a
n
t
eed.
) (
The
 
p
r
oduct
 
design
 
and
 
d
e
v
elopme
n
t
 
p
r
ocess
The
 
d
e
v
elopme
n
t
 
of
 
n
e
w
 
p
r
oducts
 
h
a
v
e
 
a
 
number
 
of
 
di
s
tinct
 
s
t
a
g
es
 
which
 
t
a
k
es
 
the
 
idea
 
th
r
ough
 
t
o
 
the
 
launch:
) (
1
2.
3.
4.
5.
6.
7.
) (
Ide
n
tifi
c
a
tion
 
of
 
p
r
oblem
R
esea
r
ch
D
e
v
elopme
n
t
 
of
 
ideas
 
and
 
solutions
 
t
o
 
sol
v
e
 
the
 
p
r
oblem
D
e
v
elopme
n
t
 
of
 
p
r
o
t
otypes
Final
 
design
T
e
s
ting
Manu
f
acturing
 
and
 
launch.
)
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W
h
y
 
i
n
v
e
s
t
 
in
 
R
esea
r
ch
 
and
 
D
e
v
elopme
n
t?
) (
R
eduction
 
in
c
o
s
ts
 
and
imp
r
o
v
es
 
the
c
ompa
n
y's
ima
g
e
) (
Imp
r
o
v
es
the
 
w
orking
e
n
vi
r
onme
n
t
–
 
making
 
it
s
a
f
er
 
and
cleaner
) (
Ben
e
ﬁts
of
 
R&D
) (
Launch
 
n
e
w
p
r
oducts
 
in
o
r
der
 
t
o
 
g
ain
a
 
c
omp
e
titi
v
e
ed
g
e
) (
Ben
e
ﬁts
c
onsume
r
s
 
with
a
 
g
r
e
a
t
er
v
ari
e
ty
 
of
g
oods
 
and
se
r
vices
) (
R
esea
r
ch
 
and
 
d
e
v
elopme
n
t
 
is
 
needed
 
b
y
 
businesses
 
be
c
ause
 
in
 
mo
s
t
 
mar
k
e
ts
 
the
r
e
 
is
 
a
c
on
s
t
a
n
t
 
r
equi
r
eme
n
t
 
f
or
 
i
n
v
e
n
tion
 
and
 
inno
v
a
tion
 
t
o
 
k
eep
 
up
 
with
 
c
omp
e
tition
 
and
 
a
tt
r
act
cu
s
t
ome
r
s.
 
N
e
w
 
p
r
oducts
 
a
r
e
 
r
equi
r
ed
 
not
 
only
 
f
or
 
a
 
business
 
t
o
 
g
r
o
w
,
 
but
 
also
 
t
o
 
su
r
vi
v
e.
It
 
is
 
of
t
en
 
the
 
c
ase,
 
h
o
w
e
v
e
r
,
 
th
a
t
 
other
 
businesses
 
c
an
 
w
ait
 
f
or
 
othe
r
s
 
t
o
 
t
a
k
e
 
the
 
risk
 
of
launching
 
n
e
w
 
p
r
oducts
 
or
 
t
echnologies
 
and
 
then
 
mo
v
e
 
i
n
t
o
 
the
 
mar
k
e
t
 
once
 
an
 
idea
 
has
been
 
p
r
o
v
en.
 
The
 
e
xp
r
ession,
 
‘it
 
is
 
the
 
se
c
ond
 
mouse
 
th
a
t
 
g
e
ts
 
the
 
cheese
’
,
 
is
 
one
 
th
a
t
 
is
w
orth
 
r
emembering
 
and
 
c
o
p
y
c
a
t
 
beh
a
viour
 
is
 
of
t
en
 
w
ell
 
r
e
w
a
r
ded.
) (
Which
 
type
 
of
 
c
ompanies
 
r
ely
 
on
 
r
esea
r
ch
 
and
 
d
e
v
elopme
n
t?
) (
F
or
 
pharmaceuti
c
al,
 
ai
r
c
r
a
ft
 
and
 
elect
r
onics
 
c
ompanies
 
R&D
 
is
 
their
 
li
f
eblood
 
–
 
without
n
e
w
 
p
r
oducts
 
th
e
y
 
will
 
die.
 
This
 
is
 
be
c
ause
 
their
 
e
xi
s
ting
 
p
r
oducts
 
a
r
e
 
gua
r
a
n
t
eed
 
t
o
be
 
r
edunda
n
t
 
within
 
a
 
r
el
a
ti
v
ely
 
small
 
number
 
of
 
y
ea
r
s
 
as
 
cu
s
t
ome
r
s
 
demand
 
n
e
w
 
and
imp
r
o
v
ed
 
v
e
r
sions.
)
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F
or
 
a
 
se
c
ond
 
g
r
oup,
 
which
 
include
 
c
ar
 
manu
f
actu
r
e
r
s
 
and
 
the
 
c
on
s
truction
 
indu
s
t
r
y
,
 
R&D
has
 
an
 
impor
t
a
n
t
 
r
ole
 
t
o
 
pl
a
y:
 
but
 
in
 
these
 
indu
s
tries
 
the
r
e
 
c
an
 
be
 
an
 
eleme
n
t
 
of
 
w
aiting
t
o
 
see
 
wh
a
t
 
the
 
c
omp
e
tition
 
a
r
e
 
up
 
t
o.
 
F
or
 
e
x
ample,
 
it
 
w
as
 
only
 
with
 
the
 
launch
 
of
 
the
 
fi
r
s
t
succes
s
ful
 
SUV
 
(Sports
 
Utility
 
V
ehicle)
 
th
a
t
 
design
 
departme
n
ts
 
in
 
major
 
mo
t
or
 
c
ompanies
th
r
oughout
 
the
 
w
orld
 
suddenly
 
be
c
ame
 
c
o
v
e
r
ed
 
in
 
d
r
a
wings
 
of
 
the
 
Qashqai,
 
Du
s
t
e
r
,
 
E
v
oque
and
 
the
 
li
k
e.
) (
F
or
 
a
 
thi
r
d
 
g
r
oup
 
R&D
 
c
an
 
t
a
k
e
 
a
 
back
 
se
a
t
 
–
 
in
s
t
ead
 
mar
k
e
ting
 
c
omes
 
t
o
 
the
 
f
o
r
e.
 
This
g
r
oup
 
of
 
indu
s
tries
 
includes
 
r
e
t
aile
r
s,
 
who
 
of
t
en
 
ju
s
t
 
bor
r
o
w
 
ideas
 
f
r
om
 
each
 
othe
r
.
) (
UK
 
businesses
 
and
 
R&D
) (
In
 
the
 
pa
s
t
 
Bri
t
ain
 
had
 
been
 
a
 
w
orld
 
leader
 
in
 
r
esea
r
ch.
 
One
 
s
tudy
 
sh
o
w
ed
 
th
a
t
 
of
 
all
 
the
i
n
v
e
n
tions
 
and
 
r
esulting
 
p
r
oducts
 
of
 
the
 
la
s
t
 
60
 
y
ea
r
s
 
th
a
t
 
had
 
a
 
major
 
e
f
f
ect
 
on
 
people
’
s
li
f
e
s
tyles,
 
o
v
er
 
50%
 
w
e
r
e
 
originally
 
c
oncei
v
ed
 
b
y
 
British
 
businesses,
 
British
 
i
n
v
e
n
t
o
r
s
 
or
British
 
r
esea
r
ch
 
scie
n
ti
s
ts.
) (
H
o
w
e
v
e
r
,
 
r
esea
r
ch
 
and
 
d
e
v
elopme
n
t
 
has
 
t
o
 
be
 
bud
g
e
t
ed
 
f
or
 
as
 
it
 
is
 
a
 
highly
 
e
xpensi
v
e
business
 
activit
y
.
 
Companies
 
mu
s
t
 
r
ei
n
v
e
s
t
 
p
r
ofits
 
i
n
t
o
 
R&D
 
t
o
 
g
r
o
w
.
 
F
or
 
ma
n
y
 
y
ea
r
s
 
Bri
t
ain
has
 
had
 
a
 
poor
 
i
n
v
e
s
tme
n
t
 
r
e
c
o
r
d
 
in
 
this
 
a
r
ea,
 
with
 
ma
n
y
 
c
ompanies
 
looking
 
f
or
 
shor
t
-
t
erm
g
ains
 
and
 
p
r
ofits.
 
Such
 
c
ompanies
 
turned
 
a
w
a
y
 
f
r
om
 
o
r
g
anic
 
g
r
o
wth
 
(
g
r
o
wing
 
f
r
om
 
within)
t
o
 
easier
 
e
x
t
ernal
 
g
r
o
w
th
 
(
t
a
k
e
o
v
e
r
s
 
and
 
me
r
g
e
r
s).
 
Mo
r
e
 
r
ece
n
tly
 
the
r
e
 
has
 
been
 
some
r
e
v
e
r
sal
 
of
 
this
 
t
r
end.
 
Businesses
 
h
a
v
e
 
s
t
ar
t
ed
 
t
o
 
link
 
with
 
uni
v
e
r
sities,
 
p
r
o
viding
 
funding
and
 
r
esea
r
ch
 
f
ell
o
w
shi
p
s,
 
so
 
th
a
t
 
the
 
l
a
t
e
s
t
 
science
 
and
 
t
echnology
 
c
an
 
be
 
used
 
in
 
R&
D
.
Mon
e
y
 
is
 
n
o
w
 
mo
r
e
 
of
t
en
 
used
 
f
or
 
pu
r
e
 
r
esea
r
ch
 
and
 
ma
n
y
 
uni
v
e
r
sities
 
n
o
w
 
h
a
v
e
 
science
par
k
s
 
a
t
t
ached
 
t
o
 
their
 
c
ampus,
 
whe
r
e
 
small
 
c
ompanies
 
d
e
v
elop
 
ideas
 
th
a
t
 
a
r
e
 
based
 
on
uni
v
e
r
sity
 
r
esea
r
ch
 
w
ork.
) (
P
r
oduct
 
li
f
e
 
c
y
cles
 
and
 
R&D
) (
E
f
f
ecti
v
e
 
r
esea
r
ch
 
and
 
s
t
r
eamlined
 
d
e
v
elopme
n
t
 
shor
t
ens
 
li
f
e
 
c
y
cles
 
and
 
is
 
also
 
used
 
in
 
a
r
esponse
 
t
o
 
shor
t
er
 
li
f
e
 
c
y
cles.
 
The
 
e
x
ample
 
of
 
c
a
r
s
 
used
 
ab
o
v
e
 
demon
s
t
r
a
t
es
 
h
o
w
 
R&D
all
o
w
s
 
businesses
 
t
o
 
s
t
a
y
 
c
omp
e
titi
v
e,
 
but
 
also
 
f
o
r
ces
 
c
o
n
tinually
 
higher
 
spending
 
on
 
R&
D
.
) (
One
 
e
f
f
ect
 
of
 
this
 
shor
t
ening
 
of
 
p
r
oduct
 
li
f
e
 
c
y
cles
 
is
 
th
a
t
 
small
 
businesses
 
find
 
it
 
ha
r
d
 
t
o
su
r
vi
v
e
 
be
c
ause
 
of
 
the
 
r
esulting
 
R&D
 
c
o
s
ts.
 
In
 
the
 
UK,
 
Lotus,
 
R
olls
 
R
o
y
ce
 
and
 
A
s
t
on
 
Martin
h
a
v
e
 
all
 
be
c
ome
 
parts
 
of
 
la
r
g
er
 
mo
t
or
 
g
r
ou
p
s
 
as
 
a
 
di
r
ect
 
r
esult
 
of
 
being
 
unable
 
t
o
 
a
f
f
o
r
d
 
the
inc
r
eased
 
c
o
s
ts
 
of
 
R&D
 
spendin
g
,
 
which
 
w
e
r
e
 
necessa
r
y
 
if
 
th
e
y
 
w
e
r
e
 
t
o
 
s
t
a
y
 
c
omp
e
titi
v
e.
) (
Mar
k
e
t
 
r
esea
r
ch
 
and
 
R&D
) (
Mar
k
e
t
 
r
esea
r
ch
 
c
an
 
be
 
the
 
f
ound
a
tion
 
of
 
t
a
r
g
e
t
ed
 
R&
D
.
 
If
 
l
a
t
e
n
t
 
(u
n
fulfilled)
 
demand
)
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is
 
dis
c
o
v
e
r
ed,
 
then
 
p
r
oducts
 
need
 
t
o
 
be
 
d
e
v
eloped
 
t
o
 
me
e
t
 
this
 
demand.
 
This
 
p
r
oduct
d
e
v
elopme
n
t
 
t
o
 
s
a
ti
s
f
y
 
mar
k
e
t
 
demand
 
is
 
part
 
of
 
being
 
mar
k
e
t
-orie
n
t
a
t
ed.
Als
o
,
 
mar
k
e
t
 
r
esea
r
ch
 
is
 
used
 
t
o
 
help
 
d
e
v
elop
 
e
xi
s
ting
 
p
r
oducts.
 
Mar
k
e
t
 
r
esea
r
ch
 
is
c
o
n
tinuously
 
being
 
c
arried
 
out,
 
with
 
the
 
objecti
v
e
 
of
 
dis
c
o
v
ering
 
c
onsumer
 
a
ttitudes
t
o
 
p
r
oducts.
 
P
r
oduct
 
r
e
v
am
p
s
 
and
 
r
edesigns
 
of
t
en
 
occur
 
as
 
a
 
di
r
ect
 
r
esponse
 
t
o
 
mar
k
e
t
r
esea
r
ch
 
findings.
) (
Discussion
 
themes
) (
'Businesses
 
th
a
t
 
do
 
not
 
i
n
v
e
s
t
 
in
 
R&D
 
a
r
e
 
doomed
 
t
o
 
f
ailu
r
e.'
 
T
o
 
wh
a
t
 
e
x
t
e
n
t
 
do
 
y
ou
 
ag
r
ee
 
with
 
this
 
s
t
a
t
eme
n
t?
) (
W
h
y
 
is
 
R&D
 
c
onside
r
ed
 
risky
 
b
y
 
some
 
s
t
a
k
eholde
r
s?
) (
E
v
alu
a
t
e
 
the
 
c
o
s
ts
 
and
 
ben
e
fits
 
of
 
inno
v
a
tion
 
f
or
 
a
 
business
 
and
 
its
 
s
t
a
k
eholde
r
s.
) (
W
h
y
 
did
 
the
 
Canadian
 
business
 
buy
 
this
 
U
K
-based
 
business?
Ca
r
diff
 
Uni
v
e
r
sity
 
spin-out
 
t
echnology
 
firm
 
Mesu
r
o
 
acqui
r
ed
 
b
y
 
Canadian
 
firm
 
h
ttp://
w
w
w
.
w
alesonline.
c
o.uk/business/business-ne
w
s
/
c
a
r
dif
f
-uni
v
e
r
sit
y
-spin-ou
t
-
t
echnolog
y
-
firm-8530959
) (
NB
 
–
 
A
 
c
ommon
 
er
r
or
 
learne
r
s
 
ma
k
e
 
is
 
t
o
 
c
o
n
fuse
 
R
esea
r
ch
 
and
 
D
e
v
elop
-
 
me
n
t
 
with
 
mar
k
e
t
 
r
esea
r
ch.
 
Th
e
y
 
a
r
e
 
v
e
r
y
 
dif
f
e
r
e
n
t
 
things,
 
e
v
en
 
though
 
mar
k
e
t
 
r
esea
r
ch
 
m
a
y
 
lead
 
on
 
t
o
 
R&D
 
t
aking
 
place.
 
Learn
 
the
 
d
e
finitions
 
tho
r
oughly
 
and
 
y
ou
 
will
 
not
 
ma
k
e
 
this
 
mi
s
t
a
k
e.
)
