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P
olicy aim

s

u
P

rom
otion of innovation, especially in S

M
E

s, for
diverse econom

ic and social reasons
u

H
ence

–
attem

pts to identify target groups of firm
s

–
instrum

ents to grow
 the m

arket for consultancy /
advice to S

M
E

s
–

developm
ent of tools and program

m
es at national,

E
U

, regional, sectoral, private levels
–

review
s of previous efforts

u
B

ut lim
ited success - w

hy?
–

–



Innovation in S
M

E
s: D

ifficulties

u
Inform

ation
u

R
eluctance to engage outside help

u
F

inancing
u

S
hort tim

escales
u

R
isk

u
“T

om
orrow

 as w
ell as today”

u
U

nderstanding

–
Large firm

s: 4
    H

igh tech S
M

E
s: 4

      M
ost S

M
E

s:  55
uu



W
hy is it im

portant to understand
innovation processes in S

M
E

s?

u
S

ee w
here and how

 specific IM
T

s have their effect
u

Identify gaps in provision
u

D
esign new

 / better IM
T

s
u

T
arget the right firm

s w
ith the right support

–
achieve ‘best fit’ betw

een tool / advisor / firm
u

Im
prove advisor / consultant capability

u
D

eploy public resources in alignm
ent w

ith policy aim
s

u
U

nderstand the key role of the entrepreneur /
innovation cham

pion



Innovation in S
M

E
s

Innovation is not, prim
arily, about technology. It

is about people, culture, and com
m

unication.



A
n integrated approach

P
eople

T
echnology

B
usiness

processes



F
ields to draw

 from
…

.

u
T

he business process paradigm
u

P
roduct and process innovation research

–
especially in m

anufacturing
u

Learning research
u

‘R
outines’ concepts

u
P

ast experience
–

e.g. M
IN

T
 program

m
e, national schem

es
u

C
ase studies to test the m

odel



Innovation in sm
aller firm

s

uu
D

oing new
 things

uu
D

oing things in new
 w

ays
uu

W
hat are w

e doing it for?



D
oing new

 things

u
Identify and scope new

 m
arket opportunities

u
C

onceive new
 products / services

u
A

pply R
&

D
u

D
esign

u
P

roduct developm
ent

u
P

rocess developm
ent

u
P

rototyping, testing, trial m
arketing

u
‘P

roductionise’



T
he business process hierarchy

(after H
arrington, 1991)

P
rocess 4

P
rocess 1

P
rocess 2

P
rocess 3

S
ubprocesses

T
asks

A
ctivities



C
hiesa et al: technical innovation in

m
anufacturing firm

s

u
A

udit based on a process m
odel of technical innovation

u
C

ore processes:
–

concept generation
–

product developm
ent

–
process innovation

–
technology acquisition

u
E

nabling processes
–

resources
–

system
s and tools

–
leadership



T
he C

hain-linked m
odel of Innovation

(S
ource: K

line, 1985)

R
esearch

K
now

ledge

M
arket

F
inding

Invent
and/or

analytic
design

D
etailed

design
and
test

R
edesign
and

produce

D
istribute

and
m

arket

1

32

4



T
he prim

ary innovation loop

C
G

 =
 concept generation   P

D
D

 =
 product design &

 developm
ent

C
ustom

er
  feedback

P
rim

ary Innovation Loop

P
roduce/m

arket

 
P

rocess
C

G
/M

arket 
identification

P
D

D
developm

ent



Innovation in sm
aller firm

s

uu
D

oing new
 things

uu
D

oing things in new
 w

ays
uu

W
hat are w

e doing it for?



D
oing new

 things: the prim
ary innovation loop

u
D

escribes processes of product / process conception,
developm

ent and m
arketing

u
E

nabled by:
–

know
ledge and technology m

anagem
ent (searching for,

accessing, screening, internalising know
ledge from

 outside,
or identifying/developing it internally)

–
hum

an and financial resources
–

system
s and tools

–
leadership, direction and clim

ate

u
D

oing the sam
e sort of thing - but better, faster, m

ore
efficiently, m

ore effectively



T
he prim

ary innovation loop

C
ustom

er F
/back

K
now

ledge &
 T

echnology M
anagem

ent
R

esources
S

ystem
s &

 T
ools

Leadership &
 C

ulture

P
rim

ary Innovation Loop

C
G

 =
 concept generation   P

D
D

 =
 product design &

 developm
ent

P
roduce/m

arket
 

P
rocess dev

C
G

/M
arket ID

P
D

D



D
oing things in new

 w
ays: the learning loop

u
N

eed to do m
ore than cycle round the prim

ary loop
faster and faster

u
R

outines as the ‘genes’ of an organisation
1 - short term

 behaviour (operating characteristics)
2 - augm

entation of firm
’s capability over tim

e
3 - m

odifiers - allow
ing other routines to change

u
R

outines m
ust be m

atched to the changing external
environm

ent
u

S
M

E
s are often focused on class 1 routines and need

to initiate / enhance a learning process
–

‘changing the rules of the gam
e’

uu



A
 learning process

u
E

xternal position assessm
ent

–
benchm

arking against external com
parators, ‘best practice’,

technology im
pact, business environm

ent

u
Internal position assessm

ent
–

strengths &
 w

eaknesses, com
petences, skills, know

ledge,
technologies, resources, aspirations

u
Q

uantify and understand
–

e.g. business process m
aps, risk analysis, route m

apping,
financial analysis

u
T

he prim
ary innovation process can be seen as the

‘action’ step in a larger loop



T
he learning loop

Q
uantifying &

U
nderstanding

A
ction

E
xternal A

ssessm
ent

Internal A
ssessm

ent
Learning Loop



Innovation in sm
aller firm

s

uu
D

oing new
 things

uu
D

oing things in new
 w

ays
uu

W
hat are w

e doing it for?



R
edefining the m

ission: the strategic loop

u
G

oals of the firm
aspirations of the entrepreneur / ow

ner

u
M

ission
u

S
trategy

u
S

trategic loop as the initiator for culture change
u

T
hen translate goals into clearly understood,

quantifiable objectives

ë



T
he strategic loop

S
etting
G

oals

Q
uantifying &

U
nderstanding

S
trategic loop



T
he three innovation loops

Learning Loop

 

S
trategic loop

P
rim

ary
innovation
loop

E
nablers

and supporters



W
hat can w

e do w
ith the m

odel?

u
S

ee w
here particular IM

T
s im

pact on innovation
processes

u
S

ee w
here program

m
es such as M

IN
T

 fit in - and
w

hy they inexorably m
ove to a holistic view

u
Link innovation clim

ate and the Q
uality ethos

u
H

elp develop a holistic understanding of com
pany

needs
u

…
 but understand priorities

u
S

ee w
hat’s different about a sm

all firm



S
om

e IM
T

s in relation to the m
odel

M
e

th
o
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g

y

S
L

L
L

C
G

P
D

P
I

P
M

E
N

g
e

n
e

ra
l d
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H
ow

 sm
all firm

s differ from
 big ones

u
S

trategic loop: G
oals are com

plex - often dependent on
personal aspirations of the entrepreneur

u
N

eed for external help at potentially all stages of the
learning loop

u
C

ycling round the prim
ary loop is discrete, not

continuous
u

Issues:
–

Lim
ited resources / people / m

oney / skills / know
ledge / tim

e
–

S
hort term

ism
–

R
isk aversion

–
S

om
e inform

ation channels m
ore accessible/useful than others

u
H

ence, tools m
ust cater for S

M
E

s’ specific situations



W
hat inform

ation channels are useful?

u
S

upply chain sources: custom
ers, suppliers,

com
petitors

u
T

rade m
edia and exhibitions

u
Learning from

 peers
u

Less im
portance attached to consultants, public

sector, universities
u

IM
T

s should help firm
s key into inform

ation channels
based on supply chains, local netw

orks, industry
sectors, etc

u
B

ut: are firm
s learning sufficiently from

 other sectors?



R
isk: a key issue in S

M
E

 innovation
u

R
isks greater for sm

aller firm
s

–
partly due to lim

ited access to inform
ation; finance;

m
anagem

ent / technology skills

u
S

takes are high &
 consequences severe

–
only one chance: failure m

ay prejudice survival
–

personal assets at stake

u
R

esult - high risk aversion
u

E
xacerbated by supply chain pressures

u
R

educing the risk
–

early tangible results give confidence for larger changes
–

increm
ental, not just radical, change

–
new

 product process in a sm
all firm

–
‘intelligent friend of the business’

–
m

entoring



T
he four grow

th strategies

M
arket penetration

N
ew

  product
developm

ent

M
arket extension

D
iversification

1
416

2

E
xisting

m
arkets

  N
ew

m
arkets

E
xisting products

N
ew

  products



Innovation m
anagem

ent tools (IM
T

s)
u

T
ypes:

–
G

eneric diagnostic, auditing &
 benchm

arking tools
–

T
ools to address specific them

es / technical issues
–

F
acilitated or D

.I.Y
.

u
U

se:
–

S
hort intervention: typically 1-5 days advisor tim

e
–

Q
uickly dem

onstrate value of external advice

u
R

esources:
–

C
heap in tim

e &
 cost - but M

D
/C

E
O

 com
m

itm
ent vital

u
A

pproaches:
–

G
raphical visualisation; questionnaires; w

orkshops;
consultant assessm

ent; creativity/visioning; etc
–

F
lexibility is im

portant: don’t stifle the advisor



D
iagnostic tools - som

e cautions

D
o

–
recognize how

  inform
ation gets to S

M
E

s
–

look for ‘best fit: advisor / tool / firm
–

ensure learning is em
bedded in the firm

–
provide for im

plem
entation &

 follow
-up

–
use a facilitator

D
on’t–

lapse into business school jargon
–

try and be all things to all m
en

–
assum

e large-firm
 m

odels of best practice fit S
M

E
s



‘B
est fit’

A
dvisor

F
irm

T
ool

S
upply

chain



W
hat diagnostic tools can achieve

u
R

apid but w
ide-ranging ‘health check’

–
assessm

ent based on view
s of the firm

’s ow
n staff

u
Identify issues for attention / concern

u
H

ighlight and probe areas of disagreem
ent

u
E

ncourage dialogue w
ithin firm

u
B

enchm
ark practices / perform

ance (firm
s or sectors)

u
E

m
phasise people, culture and com

m
unication

u
E

ncourage strategic thinking - w
ith a dual perspective:

T
echnology S

trategy
B

usiness S
trategy

 



…
..T

hen revisit and m
easure progress

T
he link to action

u
E

nthusiasm
 dim

inished as the diagnosis led
inexorably tow

ards action…
u

D
iagnosis m

ust lead to a plan of action
u

S
tart a process:

–
early tangible paybacks build trust and confidence
for long term

 change

action plan
quick paybacks

long term
 change



S
om

e selected IM
T

s

u
A

D
V

IA
  (D

enm
ark/B

elgium
)

u
T

echnology C
linics (F

inland)
u

T
E

K
E

S
 M

IN
T

 m
ethodology

(F
inland)

u
A

N
V

A
R

 diagnosis  (F
rance)

u
A

P
R

O
D

I training/action  (F
rance)

u
Innovation F

actor A
nalysis

(G
erm

any)
u

E
O

M
M

E
X

 diagnosis  (G
reece)

u
S

trategic, quality and business
process consultancy (Iceland)

u
F

orbairt diagnosis (Ireland)

u
Q

uality m
anagem

ent audit by
Innovare  (Italy)

u
P

roduct / M
arket / T

echnology
S

cans  (N
etherlands)

u
B

U
N

T
/F

R
A

M
 (N

orw
ay/A

ustria)
u

V
IS

Â
O

 (P
ortugal)

u
V

alue analysis for technological
diagnosis (IA

T
)  (S

pain)
u

T
echnological diagnosis (D

T
-

P
Y

M
E

S
)  (S

pain)
u

T
he S

T
IN

 analysis  (S
w

eden)
u

T
he P

era P
rofile diagnosis (U

K
)

u
P

R
O

B
E

 (U
K

/G
erm

any)



S
om

e fam
ilies of IM

T
s

u
G

raphical visualisation - S
T

IN
u

Q
uestionnaire based - P

robe/M
icroscope, P

era
P

rofile, B
usiness E

xcellence m
odels

u
W

orkshop-based - Innovation F
actor A

nalysis,
P

roduct/M
arket/T

echnology S
can

u
G

uidelines for consultant assessm
ent - F

orbairt M
IN

T
m

ethod
u

C
ustom

er focus - M
aking It P

ay
u

T
ool-kits - B

U
N

T
u

N
etw

orking - ‘clubs’, F
R

A
M

u



A
n innovation diagnostic

C
om

pany culture

F
inance

E
m

ployees

Internal
C

om
m

unications

S
tructure

C
ustom

ers

N
ew

 products &
 processes

E
xpertise &

 
T

echnology

C
om

petitorsS
uppliers

A
fter P

artners in Innovation Ltd



T
he E

Q
A

 B
usiness E

xcellence M
odel

Leadership

10%

P
eople

m
anagem

’t
9%

P
olicy &

S
trategy
8%

R
esources

9%

P
rocesses

14%

P
eople

satisfaction
9%

C
ustom

er
satisfaction

20%

Im
pact on

S
ociety
6%

B
usiness
results

15%

E
nablers 50%

R
esults 50%



G
ood practice - tool design

u
F

ounded on an open, objective
m

odel
u

S
im

plicity and clarity in
presentation &

 data collection
u

B
est fit to com

pany situation,
w

ith clear objectives
u

C
om

pares w
ith best practice in

&
 beyond industry sector

u
F

lexible - com
plem

ents, doesn’t
stifle creativity

u
C

ollects basic inform
ation /

expectations beforehand

u
B

alances com
prehensiveness +

tim
e (e.g. via P

C
 tool)

u
Includes tim

e perspective
u

C
onsults cross-section of firm

u
U

ses discrepancy inform
ation

u
Includes action planning step

u
Linkages to other tools / steps

u
S

ets success criteria
u

F
acilitates learning by firm

u
P

rovides for m
andatory follow

-up



T
he added value of the advisor

u
C

E
O

 / staff take assignm
ent seriously

u
F

orces issues into the open: no place to hide
u

P
rom

oting dialogue and w
ide staff involvem

ent
u

Interpreting findings in relation to best practice
u

A
ction planning and im

plem
entation

u
C

o-opt and orchestrate other support
u

F
ollow

-up
u

‘T
he business doctor’



G
ood practice: advisor characteristics

u
F

oundation - trust &
 m

utual respect
u

S
ector know

ledge +
 consultancy skills +

 training
u

C
om

prehensive tool-kit
u

A
ccess to netw

orks of support / capability
u

G
ets C

E
O

 com
m

itm
ent - im

perative
u

F
irm

’s ow
n assessm

ent, not just the advisor’s view
u

S
upplem

ent by ow
n observation

u
Interactive analysis w

ith a representative team
u

A
dds insights from

 other sectors/ m
anagem

ent thinking
u

T
enacity - lead firm

 to action; signpost to further support
u

S
ustained contact and follow

-up
u

‘T
he consultant as business doctor’



T
he state of the tool-kit: diagnostic tools

u
G

ood on strategy, process &
 product developm

ent

u
Less good on hum

an resources &
 organisation

u
S

tronger on analysis than planning &
 action

u
Little provision for m

icroenterprises

u
W

ide em
ployee participation brings big gains

u
D

iscrepancy inform
ation invaluable

u
A

dvisor / facilitator adds m
uch value

u
C

om
m

on good practice principles for tool design and
selection and for use by advisors

u



T
he state of the tool-kit: deficiencies of

existing tools

u
D

iagnostic tools too general - need tailoring to specifc
com

pany types / needs
u

Jargon and inappropriate w
ording for sm

all firm
s

u
O

ther tools over-concentrate on aspects of prim
ary

loop
u

M
ajor w

eaknesses - im
plem

entation &
 follow

-up
u

S
hort term

 involvem
ent: lack of sustained contact

w
ith client firm

s
u

B
ased on big-firm

 m
odels

uuu



S
egm

entation
u

E
IM

S
 study:

1
N

ew
 technology based S

M
E

s

2
N

iche m
arket differentiators

3
T

echnological leaders

4
Joint developers

5
E

fficient classical subcontractors
6

R
esilient S

M
E

s

7
W

ould-be reactive S
M

E
s

9
B

arely surviving S
M

E
s

u
C

f P
avitt, C

hiesa et al:
S

cience based - technology acquisition
S

cale intensive - process innovation

Inform
ation intensive - product developm

ent

S
pecialised supplier - product developm

ent



C
onsultant

 observation

Innovation
processes
in S

M
E

s

T
ow

ards new
 generation tools

B
asic

q’aire
tool

A
ssess

S
eg-

m
ent

S
ign-

post
M

onitor/
review

V
ersions - country,

  sector, firm
 type

F
irm

characteristics



S
om

e directions for the future

u
U

nderstand how
 innovation processes in S

M
E

s differ
from

 those in large firm
s. T

hen:
u

M
odify / redesign tools for S

M
E

s
u

M
ake them

 accessible / affordable
–

codify
–

facilitated self-help m
ethods

–
w

ork w
ith groups of firm

s
–

inform
al m

entoring
u

F
ill gaps in coverage

u
P

rom
ote longer term

 involvem
ent

u
Link diagnosis and learning to action planning,
im

plem
entation and follow

-up
u



S
om

e directions for the future (2)

u
B

etter segm
entation of S

M
E

s according to type and
needs

u
Link firm

s into the m
ost appropriate inform

ation
channels

u
P

rom
ote netw

orks, especially for sm
all firm

s
u

F
ocus on risk reduction

u
Increm

ental as w
ell as radical innovation

u
S

tronger role for R
T

O
s

u
B

etter netw
orking am

ong consultants / advisors
u



C
ase studies



T
he risk reducer: P

araid

u
S

m
all engineering firm

, B
irm

ingham
, originally m

aking
paraplegic aids

u
M

D
 ex-finance director of parent firm

u
O

ld prem
ises, lim

ited space, disadvantaged area
u

D
esire for steady grow

th but lim
ited capital

u
H

ow
 to predict, anticipate and overcom

e bottlenecks?



T
he risk reducer: P

araid

u
B

usiness Link support for consultancy on batch
production and likely bottlenecks

u
C

onsultant help to plan expansion and secure grant
support - subject to financial and jobs targets

u
S

trategic review
 of firm

 - ‘sounding board’ for M
D

u
S

trong product strategy
–

G
radual m

arket shift responding to regulatory changes
–

M
ix of licensed &

 in-house products

u
E

xtra jobs allow
ed m

anufacturing director to
undertake new

 product developm
ent w

ork
u

M
entoring by design engineer



T
he risk reducer: P

araid’s success factors

u
O

rganisational and technological change
u

E
xternal consultant w

ell chosen &
 w

ell used
–

W
on trust by quick tangible results

–
B

road background ->
 strategic view

–
S

ustained inform
al contact

u
G

rant support tied to clear objectives
u

B
alanced new

 product strategy
–

C
lear m

arket focus
–

P
roduct licensing for U

K
 / E

uropean m
arkets

–
In-house products com

plem
ent licensed products

u
M

entoring
u

C
ulture change: IS

O
9000; role of business plan



T
he netw

orker: V
eeder-R

oot

u
M

anufacturer / supplier of tank gauges, now
 ow

ned
by D

anaher C
orp., U

S
A

u
S

ite at M
arket H

arborough, U
K

 - O
perations D

irector
&

 30 staff
u

2 problem
s follow

ing acquisition
–

H
ealth &

 S
afety Inspectorate approval - urgent need for

Q
uality system

–
O

verstocking due to poor stock control and long freight tim
es



T
he netw

orker: V
eeder-R

oot

u
T

raining at research &
 technology organisation

leading to fast track to IS
O

9000
u

S
tock problem

 stim
ulated w

ider review
u

U
se of parent com

pany T
Q

M
 expertise

u
U

se of Japanese quality experts (U
S

 tour)
u

IT
 and air freight to reduce stocks

u
C

ellular m
anufacturing, kaizen ->

 C
ulture change

u
S

tream
 of process im

provem
ents, product changes

u
T

/O
 +

44%
, process tim

es -40%
, delivery tim

es 8
w

eeks to 2 days, stock &
 W

IP
 £1.3m

 to £0.36m
.



V
eeder-R

oot: success factors

u
T

op level com
m

itm
ent and exam

ple
u

U
se of parent com

pany and external expertise
u

C
ontinuous im

provem
ent (C

IR
C

A
) and quality clubs

u
Involvem

ent of all staff including juniors
u

S
uggestions w

elcom
ed, actioned, funded

u
C

om
petition entries as stim

ulus
u

P
ersonnel flexibility

u
A

sking questions, talking to people outside the firm
,

harvesting ideas
u

M
any sm

all im
provem

ents =
 m

ajor perform
ance gain


