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Inspiration

n “With regard to the awkwardness and
‘inelegance’ of expression in the
analysis to come, we may remark that
it is one thing to give a report in which
we tell about entities, but another to
grasp entities in their Being. For the
latter task we lack not only most of
the words but, above all, the
grammar” Martin Heidegger



Inspiration

nn ”Neither sociologists, nor economists,”Neither sociologists, nor economists,
nor political scientists have satisfactorynor political scientists have satisfactory
theories of social change and it istheories of social change and it is
unlikely that they will develop themunlikely that they will develop them
unless they overcome theirunless they overcome their
fragmentation into separate jealouslyfragmentation into separate jealously
guarded kingdoms and learn toguarded kingdoms and learn to
cooperate with each other and withcooperate with each other and with
natural scientists”. (Freeman, 1973)natural scientists”. (Freeman, 1973)



What moved us into this thought?:What moved us into this thought?:

•• We have been listening and reading about theWe have been listening and reading about the
use of innovation systems concept in differentuse of innovation systems concept in different
ways as the concept gets diffused across theways as the concept gets diffused across the
world.world.

•• This made us think that it may be both usefulThis made us think that it may be both useful
and necessary to reflect how to reand necessary to reflect how to re--conceptualiseconceptualise
and reand re--clarify the use of the innovation systemclarify the use of the innovation system
approach to research in order to inject muchapproach to research in order to inject much
needed rigour to the way the concept can beneeded rigour to the way the concept can be
used appropriately.used appropriately.



Main Objectives:Main Objectives:

•• What has been explicitly recognised as central andWhat has been explicitly recognised as central and
peripheral within the systems of innovation concept?peripheral within the systems of innovation concept?

•• Much of the theory emerged as a critique of neoMuch of the theory emerged as a critique of neo--
classical economicsclassical economics

•• The inclusion or exclusion of the factors that areThe inclusion or exclusion of the factors that are
important in understanding the political economy ofimportant in understanding the political economy of
innovation systems.innovation systems.

•• The themes, issues and range of actors and spaces thatThe themes, issues and range of actors and spaces that
must be included in NSI types of appreciative theory ormust be included in NSI types of appreciative theory or
modelling.modelling.



Main concern:Main concern:

•• We suspect that those who focus narrowly onWe suspect that those who focus narrowly on
econcentricsm tend to exclude important variables thateconcentricsm tend to exclude important variables that
must be included in the understanding of the making andmust be included in the understanding of the making and
development of innovation systems.development of innovation systems.

•• Conversely, those who focus broadly on politicalConversely, those who focus broadly on political
economy may include factors that may not be helpful ineconomy may include factors that may not be helpful in
creating clarity of conception and understanding of thecreating clarity of conception and understanding of the
innovation systems application to the problems andinnovation systems application to the problems and
challenges of development.challenges of development.



Seeking a robust framing:Seeking a robust framing:

•• It is thus important to reflect and  review theIt is thus important to reflect and  review the
variety of ways the system of innovation hasvariety of ways the system of innovation has
been used by the researchers who have usedbeen used by the researchers who have used
the NSI perspectivethe NSI perspective

•• That is, in their search to develop alternativeThat is, in their search to develop alternative
frameworks to understand the problems andframeworks to understand the problems and
challenges of economic system dynamics inchallenges of economic system dynamics in
general and economic development in particular.general and economic development in particular.



Formal theory and Appreciative theory for developing anFormal theory and Appreciative theory for developing an
Alternative Economics FrameworkAlternative Economics Framework

•• “A theory defines the economic variables and the“A theory defines the economic variables and the
relationships that are important to understand, gives arelationships that are important to understand, gives a
language for discussing these, and provides a mode oflanguage for discussing these, and provides a mode of
acceptable explanation” (Nelson & Winter, 1982, p.46).acceptable explanation” (Nelson & Winter, 1982, p.46).

•• Theory selects some phenomena as important orTheory selects some phenomena as important or
unimportant, peripheral or central, by setting boundariesunimportant, peripheral or central, by setting boundaries
for inclusion and exclusion based on the relevance of thefor inclusion and exclusion based on the relevance of the
body of knowledge being sought to be generated.body of knowledge being sought to be generated.



Formal theory and Appreciative theory forFormal theory and Appreciative theory for
developing an Alternative Economics Frameworkdeveloping an Alternative Economics Framework

•• When theory provides a ’framework for appreciation,’ it serves as aWhen theory provides a ’framework for appreciation,’ it serves as a
‘tool of inquiry’. The focus is on the‘tool of inquiry’. The focus is on the “endeavour in which the“endeavour in which the
theoretical tools are applied”theoretical tools are applied” (ibid.) In formal theory,(ibid.) In formal theory, “the focus“the focus
is on improving or extending or corroborating the tool itself...”is on improving or extending or corroborating the tool itself...”
(ibid.).(ibid.).

•• Formal theory is a source of ideas for appreciative theory and theFormal theory is a source of ideas for appreciative theory and the
vice versa. In general, drawing linkages or connection betweenvice versa. In general, drawing linkages or connection between
these distinct forms of theorising can enrich understanding ofthese distinct forms of theorising can enrich understanding of
economic enquiry.economic enquiry.



Formal theory and Appreciative theory for developingFormal theory and Appreciative theory for developing
an Alternative Economics Frameworkan Alternative Economics Framework

•• Nelson and Winter have proposed boldly an innovation framework toNelson and Winter have proposed boldly an innovation framework to
economic theory as an alternative to neoeconomic theory as an alternative to neo--classical framework (Nelson &classical framework (Nelson &
Winter, 1982, pp.128Winter, 1982, pp.128--130) building on earlier criticisms of mainstream130) building on earlier criticisms of mainstream
economic thinking mainly from the writings of Veblen (1909), and Schumpetereconomic thinking mainly from the writings of Veblen (1909), and Schumpeter
(1911, 1942) on modern dynamic economic theory building.(1911, 1942) on modern dynamic economic theory building.

•• Today it appears that the formal theory is mainly pursued by the evolutionaryToday it appears that the formal theory is mainly pursued by the evolutionary
economists and is concentrated mainly on economic structure.economists and is concentrated mainly on economic structure.

•• Appreciative theories focus mainly on system of innovation actors in their roleAppreciative theories focus mainly on system of innovation actors in their role
in the processes of the development of economics of innovation dynamics andin the processes of the development of economics of innovation dynamics and
systems.  They are based on empirical studies and research for policysystems.  They are based on empirical studies and research for policy
selection or application, pursued by the national innovation systemselection or application, pursued by the national innovation system
perspectives and by those who are empirically and policy orientated.perspectives and by those who are empirically and policy orientated.



A p p r o a c h  1 :

N a t io n a l  S y s t e m  o f
In n o v a t io n   ( N S I )

d e f in e d  o r i g in a l ly  b y
F r e e m a n  a n d  O t h e r s

A p p r o a c h  2 :

N a t io n a l  T e c h n o l o g y
S y s t e m  ( N T S )  b y  S a n j a y a

L a l l  a n d  o t h e r s

A p p r o a c h  3 :

B r o a d e r  N S I  -
S t im u l a t e d  b y  t h e

G l o b e l i c s  n e t w o r k  ( e .g .
M u c h ie   e t  a l . ,  2 0 0 3 )

A p p r o a c h  4 :

T r i p le  H e l i x  c o n c e p t
d e v e l o p e d  b y  E t z k o w i t z

a n d  L e y s d e s d o r f f

1 .  K e y  c o n c e p ts  a r e  r e la te d  to  in it ia t in g  o r  c r e a t in g  in n o v a t io n  t o  d i f f u s in g  t o  im p o r t in g  a n d
m o d if y in g  in  o r d e r  to  d if f u s e  n e w  in n o v a t io n s .

2 .  S p e c t r u m  in c lu d e s  f r o m  in it ia t in g  a n d  c r e a t in g  n e w  t e c h n o lo g ie s  t o  im p o r t in g  a n d
a p p r o p r ia t io n  o f  c r e a t e d  n e w  t e c h n o lo g ie s .

3 .  P r o v id e s  th e  c o n c e p tu a l  a p p r o a c h  o r  f r a m e w o r k  f o r  u s in g  t h e  n a t io n a l  in n o v a t io n
s y s te m  f o r  a ll  e c o n o m ie s  a t  v a r io u s  s ta g e s  o f  d e v e lo p m e n t  w it h o u t  d iv id in g  th e m  f ir s t  in t o
d e v e lo p e d  a n d  d e v e lo p in g  e c o n o m ie s .

1 .   A p p r e c ia t e s  t h e  e m p ir ic a l  s p e c if ic it ie s  a n d  c o n t e x t s  o f  d e v e lo p in g  c o u n t r ie s .

3 .  P r o v id e s  th e  c o n c e p tu a l  a p p r o a c h  o r  f r a m e w o r k  f o r  u s in g  t h e  n a to n a l  t e c h n o lo g y
s ty s t e m  ( N T S )  f o r  d e v e lo p in g  e c o n o m ie s .

3 .  N T S  c a p t u r e s  t h e  c a p a c it y  t h e y  h a v e  d e v e lo p e d  in  o r d e r  to  a b s o r b ,  a d a p t  a n d  im p r o v e
th e  a c q u ir e d  o r  t r a n s f e r r e d   t e c h n o lo g y   a n d  k n o w - h o w  f r o m  e ls e w h e r e  b y  d e v e lo p in g
c o u n t r ie s .

1 .   T r ie s  t o  b r o a d e n  t h e  n a t io n a l  s y s te m  o f  in n o v a t io n  t o  in c lu d e  p r o b le m s  a n d  c h a l le n g e s
o f  u n d e r d e v e lo p m e n t .

2 .   T r ie s  t o  b r id g e  t h e  g a p  th a t  m a y  e x is t  b e tw e e n  in n o v a t io n  s y s t e m  d y n a m ic s  a n d
e c o n o m ic  d e v e lo p m e n t .

3 .  T r ie s  t o  c o m b in e  in n o v a t io n  c r e a t io n  a n d  t e c h n o lo g y  a c q u is i t io n  o r  a b s o r p t io n  a n d
a d o p t io n   t o  a t t a in  t e c h n o lo g y  e f f ic ie n c ie s  t o  im p r o v e  e c o n o m ic  c o m p e t it iv e n e s s  f o r
a c c e le r a t in g   t h e  d e v e lo p m e n t  p r o c e s s  .

1 .  T h e  t r ip le  h e lix  c o n c e p t  o f  u n iv e r s i t y - in d u s t r y - g o v e r n m e n t  r e la t io n s  t o  e x p la in  in n o v a t io n
in  k n o w le d g e - b a s e d  s o c ie t ie s .

2 .  S u g g e s t s  t h a t  in n o v a t io n  p r o g r e s s e s  in  a  s p ir a l  w h e r e  m u lt ip le  r e c ip r o c a l  r e la t io n s  a r e
c a p tu r e d  in  t h e  p r o c e s s  o f  k n o w le d g e  c o m m e r c ia l is a t io n .  T h e  m o d e ls  f r o m  th e  t r ip le  h e lix
h ig h lig h t  t h e  in te r n a l  t r a n s f o r m a t io n  o f  e a c h  o f  t h e  h e l ic e s .

3 . T t r ip le  h e lix  c a n  a ls o  b e  e x t e n d e d  l ik e  t h e  n a t io n a l  in n o v a t io n  s y s t e m ,  b u t  m u c h  o f  t h e
o r ig in a l  w o r k  c a m e  f r o m  th e  in d u s t r ia l  e c o n o m ie s .

F ig u r e  1 :  A p p r e c ia t v e  A p p r o a c h e s  In  t h e  In n o v a t io n  S t u d ie s  L i t e r a t u r e



Varieties in the presentation of systemsVarieties in the presentation of systems
of innovation perspectivesof innovation perspectives

nn Since 1980s theories on innovation and their use have graduallySince 1980s theories on innovation and their use have gradually
expanded their focus and complexity.expanded their focus and complexity.

nn This can be traced in four major areas: (i) spatial; (ii) industry andThis can be traced in four major areas: (i) spatial; (ii) industry and
technology specific; (iii) in terms of innovation types; (iv) in terms oftechnology specific; (iii) in terms of innovation types; (iv) in terms of
level of technology/ innovation complexity; and (v) in terms oflevel of technology/ innovation complexity; and (v) in terms of
economic and social objectives.economic and social objectives.

nn Figure  next  illustrates how the use of the concept of systems ofFigure  next  illustrates how the use of the concept of systems of
innovation has grown and evolved over the years.innovation has grown and evolved over the years.



 Inno va tion S yste m s

  Eco n o m ic & S o c ia l

1 .  In n o v a tio n  p r ima r ily  d r iv e n

b y  p ro f it  m o tiv e s

2 .  In n o v a tio n  p r ima r ily  d r iv e n

b y  s o c ia l  o b je c tiv e s

  T e ch n o lo g ica l/
in n o v a t io n  C o m p le x ity

1 .  In c re m e n ta l

2 .  Ra d ic a l

3 .  Re v o lu tio n a ry

4 . Sy s temic

5 .  Pa r a d ig m

In d u s tr y /  T e c h n o lo g y
S p e c if ic

1 .  S e c to ra l

2 .  A g r ic u ltu ra l

3 .  Ma n u f a c tu r in g

4 .  S e rv ic e s

5 .  Te c h n o lo g y  s p e c if ic  s u c h

a s  ICT  a n d  B io te c h n o lo g y

 In n o v a t io n  T y p e s

1 .  Pro d u c t

2 .  Pro c e s s

3 .  Se rv ic e

4 .  O rg a n is a tio n

5 .  Mo d u la r  &  De s ig n

 S p a t ia l

1 .  G lo b a l

2 .  Na tio n a l

3 .  Re g io n a l  &  S u b - re g io n a l

4 .  Citie s /  M e tro p o lita n /  L o c a l

F ig u re 1 : In n o v atio n Sys te ms - Th e o r ie s / Co n c e p ts / Typ o lo g ie s /
Taxo n o mie s



Varieties in the presentation of systemsVarieties in the presentation of systems
of innovation perspectivesof innovation perspectives

nn Theories on innovation emerged initially with the main focus on theTheories on innovation emerged initially with the main focus on the
firm and entrepreneur.firm and entrepreneur.

nn Then they gradually expanded their focus to the environment andThen they gradually expanded their focus to the environment and
industry in which a firm operates.industry in which a firm operates.

nn This led to the emergence of the national system of innovation (NSI)This led to the emergence of the national system of innovation (NSI)
that includes regulations, institutions, human capital and governmentthat includes regulations, institutions, human capital and government
policy regimes. NSI framework further led to the subpolicy regimes. NSI framework further led to the sub--nationalnational
(regional/ local/ city or metropolitan) and sectoral innovation system(regional/ local/ city or metropolitan) and sectoral innovation system
approaches.approaches.



D el ib er a te Effo r t  T o wa r d s
In n o va ti o nGlob al/ Nat ional/ Re g ion al/Local

L e ve l Facto r s

 Gov ernment R&D Support

V enture Capita l, and FDI

Inte llec tua l  Proper ty  Rights

  ICT, and S&T Culture

Education Sy s tem

Inf ras truc ture

Legal  Sys tem

Market  Conditions

Global  Market/  Technology /

Inv es tment/  Competitors

Fir m -le ve l  Facto r s  C o n tr ib u t in g
to  In n o vatio n  S ys te m

Current  Technolog ic al  Capabilities

(Produc t, Proc ess , R&D, Skills )

New Produc t,  New Proc ess ,

Learn ing Development  Capability

 R&D Inv es tment

Know ledge/  In f ormation Flow w ith

Cus tomers and Suppliers
Oth e r  A cto r s  an d  In s t itu tio n s

Technica l  Suppliers

Consulting and Profess ional

Organisation

R&D Laboratories /  Univ ers ities

Cus tomer/  Suppliers  Firms

Partner  Companies

P a a si ve  A p p r o ch
T o wa r d s  In n o va t i o n

(D a y-to -D a y  O p er a t i o n
A p p r o a ch )

Diffe r e n t   In n o vatio n  T yp e s /
Ou tco m e s

Inc rementa l

Radic al

Rev olutionary

Produc t

Proces s

Explic it

Implic it

Figure 2: F irm-le v e l Innov ation Syste m/ Proce ss



N IS

C o n c e p tu a l  Fr a m in g

I d e a s,  p o l i c i es  n ee d  to  b e
l in ke d  to  a  c o n ce p tu al  fra m in g
o f  h o w  e co n o m i cs  a n d  p o l i ti cs

p la y  o u t.

In s t itu t io n s ,  T e c h n o lo g ie s ,  a n d
Kn o w le d g e :

N ee d  stro n g  in te ra c tio n ,  l i n k ag e s,
sy n e rg ie s,  a n d  c o -o r d i n a tio n  to  a ch ie ve

m o re  e ffi c i en t  i n n o va tio n  s ys te m  a n d
h ig h e r  l ev el  o f  tec h n o lo g y  a cc u m u la ti o n

  Im p le m e n ta t io n /

 L e a r n in g  O u c o m e s  a n d  C h a n g e s  :

Im p le m en ta tio n o f  s tra te g ies ,  p o l i c ies a n d
p r o g ra m m es  s h o u l d  in cl u d e  fe ed b a c k

m ec h a n is m s

 Ab i l i ty  to  le arn a n d ab i l i ty  to  ta k e co rre c tiv e
m e asu r es a re  im p er ativ e  fo r  b u i ld i n g
te ch n o lo g i ca l  ca p a b i l i tie s  an d  im b ed

in n o va ti o n  d yn a m ics  i n  in d u str ia l  a n d
s o c io -e co n o m ic  d e ve lo p m e n t

L e a rn i n g  o u tco m e s  c o u l d  lea d  to  d i ffer en t
ty p e s  o f  s o c io -e co n o m i c  c h an g e s  –
c o rr ec ti ve ,  a d ap tiv e ,  e v o lu ti o n ar y ,

m o d i fy in g ,  a n d  so  o n  (Tr an sfo r m a ti o n /

  In c e n t iv e s :

Ap p r o p r ia te  in c en ti ve s  to
in sti tu ti o n s le ad to

c o -e vo lu tio n ary  d y n a m ic s
b etw e en  in s ti tu tio n ,  te ch n o lo g y,
a n d  kn o wl ed g e  p ro d u c tio n  b y

l in k in g  e c o n o m i c  an d
n o n -e co n o m ic  a g en ts .

F ig u re  3 :  M a jo r  E lem e n ts  o f  N a tio n a l  In n o v a tio n  S y s te m  (N IS )



SET4
Implementation/

learning outcomes
and changes

SET 3
Incentives,

investment and
infrastructure

SET2
Institutions,

technologies and
knowledge

SET 1
Concptual framing

NSI
1. Well developed

2. Learning/transitional
3. Nacent/ weak

General
investment

climate
& economic

policy
framework

Market, per
capita income,

domestic
savings

Industrial
structure

Financial
institutions

Foreign trade Skills, R&D
and

Technology
development

Figure 1: National System of Innovation (Wider Setting): A Conceptual Framework

6 Major Components of  NSI Element Set 2 & 3



N a t i o n a l  I n n o v a t i o n  S y s te m
(N I S )

F D I  i n  R & D

L ik e ly  t o  b e  s ig n i f ic a n t   in

m e d iu m

a n d  h ig h  t e c h n o lo g y  a n d

in n o v a t io n  c o m p le x it y

F D I  i n  R & D

U n l ik e ly  t o  b e  s ig n i f ic a n t

F D I  i n  R & D

M o s t  l ik e ly  t o  b e  s ig n i f ic a n t  in  le s s

c o m p le x  t e c h n o lo g y  &  in n o v a t io n

a c t iv i t ie s  a lo n g  w i t h  s o m e  h ig h

t e c h n o lo g y  &  in n o v a t io n  a c t iv i t ie s

M a j o r  C o m p o n e n t s  o f  N I S  t h a t  S h a p e  t h e  F D I  i n  R & D

1 .  In v e s t m e n t  c l im a t e

2 .  E c o n o m ic  s t r u c t u r e s  ( in d u s t r y ,  m a r k e t ,

e t c . )

3 .  S t r o n g  e d u c a t io n  s y s t e m  ( p a r t ic u la r ly

t e r t ia r y )

4 .  D y n a m ic  s c ie n c e  p a r k s

5 .  D iv e r s e  in d u s t r ia l/  t e c h n o lo g ic a l  c lu s t e r s

6 .  S ig n i f ic a n t  a v a i la b i l it y  o f  S & T s k il ls

7 .  P r e s e n c e  o f  R & D  p e r f o r m in g  in s t i t u t io n s

8 .  P r e s e n c e  o f  b a s ic  r e s e a r c h  c a p a b i l it y

( u n iv e r s i t ie s  &  o t h e r  in s t i t u t io n s )

9 .  L in k s  b e t e e n  k n o w le d g e  in s t it u t io n s  a n d

p r o d u c t io n  c e n t r e s

1 0 .  S t r o n g  IP R  r e g im e

I n - b e t w e e n  S c e n a r i o

S t r o n g   a n d  r e la t iv e ly  w e a k  p r e s e n c e  o f /

l in k a g e s  b e t w e e n  a ll  1 0  c o m p o n e n t s  o f

N IS  o r  p r e s e n c e  o f  m a jo r i t y  o f  t h e m

E x t r e m e l y

N e g a i t i v e  S c e n a r i o

A l l  1 0  c o m p o n e n t s  o f  N IS  o r

m a jo r i t y  o f  t h e m  a r e  a b s e n t

E x t r e m e l y

P o s i t i v e  S c e n a r i o

S t r o n g  p r e s e n c e /  l in k a g e s  b e t w e e n

a l l  1 0  c o m p o n e n t s  o f  N IS

F i g u r e  5 :  N S I  a n d  F D I  i n  R & D  -  A  C o n c e p t u a l  F r a m e w o r k



1 .  G e n e r a l  i n v e s t m e n t
c l i m a t e  a n d  e c o n o m i c

p o l i c y  f r a m e w o r k :
M a c r o e c o n o m i c  a n d  s o c i a l

s t a b i l i t y ;  N a t i o n a l  f i s c a l
p o l i c y  r e g i m e ,  F o r e i g n  d e b t

I n f l a t i o n ,  I n t e r e s t  a n d
E x c h a n g e  r a t e s ,  R e g u l a t o r y
r e g i m e  s u c h  a s  t r a d e  a n d  t a x

p o l i c i e s ,  a n d  N a t u r e  a n d
r o l e  o f  F D I .

N S I

6   M a j o r  C o m p o n e n t  s e t s  o f  N S I  t h a t  c o u l d  h a v e  M i t i g a t i n g  I m p a c t  o n  R e c e s s i o n

D e v e l o p e d / A d v a n c e d  N S I s
( e . g .  U S ,  E U ,  a n d  J a p a n  &
N e w l y  I n d u s t r i a l i z e d  A s i a n

E c o n o m i e s  -  K o r e a ,  T a i w a n ,
S i n g a p o r e ,  H o n g  K o n g ) .

L e a r n i n g /  T r a n s i t i o n  N S I s
( B R I C S s  a n d  O t h e r  E m e r g i n g

E c o n o m i e s  -  e . g .  M a l a y s i a ,
T h a i l a n d  ) .

N a s c e n t /  W e a k  N S I s
( S u b - S a h a r a n  A f r i c a ,  L a t i n

A m e r i c a ,  S o u t h  A s i a ) .

2 .  M a r k e t ,  p e r  c a p i t a
i n c o m e ,   d o m e s t i c

s a v i n g s :
D o m e s t i c  m a r k e t  s i z e  /

s t r u c t u r e ,  L i n k s  t o  r e g i o n a l
a n d  g l o b a l  m a r k e t s ,  a n d

D o m e s t i c  s a v i n g s  G r o w t h .

3 .  I n d u s t r i a l  s t r u c t u r e :
P r e s e n c e  o f  d i v e r s e
i n d u s t r i a l  s t r u c t u r e ,

S t r e n g t h  o f  d o m e s t i c  f i r m s ,
P r e s e n c e  a n d  r o l e  o f  f o r e i g n

f i r m s ,
L i n k s  t o  f o r e i g n  c o m p a n i e s /

f o r e i g n  f i n a n c i a l  m a r k e t .

4 .  F i n a n c i a l  I n s t i t u t i o n s :
B a n k i n g  s e c t o r ,  R o l e  a n d

e f f e c t i v e n e s s  o f  t h e  C e n t r a l
B a n k ,  a n d  L i n k s  t o  f o r e i g n

f i n a n c i a l  m a r k e t
.

 5 .  F o r e i g n  T r a d e :
N a t u r e  o f  E x p o r t s  &  i m p o r t s ,

E x p o r t  m a r k e t s ,  a n d
D e p e n d e n c e  o n  c o m m o d i t y

e x p o r t s .

 N S I  T y p e s  a n d  I m p a c t s
S t r o n g ,  o r  R e l a t i v e l y  s t r o n g  o r  W e a k  m i t i g a t i n g  i m p a c t  o n  r e c e s s i o n .

( D e p e n d i n g  o n  t h e  i n t e r a c t i o n s  a n d  l i n k a g e s  b e t w e e n  t h e s e  N S I
c o m p o n e n t s )

6 .  S k i l l s ,  R & D &  T e c h n o l o g y
D e v e l o p m e n t :

I n v e s t m e n t  i n  s k i l l s  &
e d u c a t i o n ,  a n d  I n v e s t m e n t  i n

R & D .

F i g u r e  2 :  S t r e n g t h  o f  N a t i o n a l  S y s t e m  o f  I n n o v a t i o n  a n d  i t s  M i t i g a t i n g  I m p a c t  o n
R e c e s s i o n :  A  C o n c e p t u a l  F r a m e w o r k



Factor Con ditions :

Spec ialised f actor pools are

transf erable to related and supporting

industries

Fir m Strate gy
Structur e and

Rivalr y

A group of dom estic riv als encourage the

f orm ation of m ore spec ialised suppliers as well

as related industries

  De m and C onditions :

Large or growing hom e demand

stim ulates the growth and deepening

of supplier industries

Re late d and Suppor ting

Indus tr ie s

Figure 6: Innovation system - The Concept of Cluste r

Source: OECD (1997), National Innovation System,  p. 26 (Original source: Porter, 1992)



R e g io n a l /
M e tr o p o l i ta n

In n o v a tio n
S y ste m

S o c ia l  C a p i t a l
E n t re p re n e u r  C u l t u re ,  P ro f e s s io n a l

C o l le a g u e s ,  N o rm s ,  V a lu e s ,  R e l ig io n ,

N e t wo rk in g  P ra c t ic e s  &  I n t e ra c t io n s

Q u a l i t y  o f  L i f e
U rb a n  S e rv ic e s ,  C le a r  E n v iro n m e n t ,

S e c u r it y ,  A f f o rd a b le  H o u s in g ,  G o o d

S c h o o ls ,  C u l t u ra l  A m e n i t ie s

K n o w le d g e  In p u t s
U n iv e rs i t ie s  a n d  C o l le g e s ,  P o o l  o f  s k i l le d

P e o p le ,  P u b l ic  R & D  L a b s .

G o v e r n m e n t  P o l ic ie s
I n d u s t r ia l  P o l ic y ,  Te c n o lo g y  P o l ic y ,

T a x a t io n  I n c e n t iv e s ,  T ra d e  T re a t ie s ,

E x p e n d i t u re  o f  G D P  o n  I n n o v a t io n ,  P a t e n t

S y s t e m

F in a n c in g
V e n t u re  C a p it a l,  L o a n  R a te s  &  B a n k in g

S e rv ic e s ,  S e e d  C a p i t a l

C lu s t e r  M a n a g e m e n t  S u p p o r t
B u s in e s s  a n d  Tra d e  A s s o c ia t io n s ,

I n c u b a t o rs ,  T e c h n o lo g y /  S c ie n c e  P a rk s ,

Te c h n o lo g y  T ra n s f e r  A g e n t s

S p e c ia l is e d C o n s u l t in g S e r v ic e s
L e g a l ,  M a rk e t in g ,  A c c o u n t in g ,  P ro d u c t

D e s ig n ,  P ro c e s s  E n g in e e r in g

 M a r k e t s
L o c a l  M a rk e t s  a n d  E x p o r t  M a rk e t s

S u p p l ie r s
P ro x im i t y  t o  S u p p lie rs ,  U s a g e  o f  IC T,

C o -e n g in e e r in g  f o r  N e w  P ro d u c t

D e v e lo p m e n t ,  C e r t i f ie d  I S O 9 0 0 0 ,  J o in t

V e n t u re s  &  A l lia n c e s ,  1 ,  2  &  3  T ie r  L o c a l is e d

in  t h e  C lu s t e r ,  S p e c ia lis e d  I n p u ts :  E q u ip m e n t ,

M a t e r ia ls ,  I n s t ru m e n t s

In f r a s t r u c t u r e
Te le c o m m u n ic a t io n s ,  R o a d s  a n d  T ra n s p o r t

S e rv ic e s

H ig h T e c h  C o m p a n ie s
S ta r t  U p s ,  S p i n -o f fs ,  L a r g e  K n o w l e d g e  b a s e d

F i r m s

F ig u r e  7 :  R e g io n a l/  M e t r o p o l it a n  In n o v a t io n  S ys t e m  -  A  C o n c e p t u a l
F r a m e w o r k

S o u rc e :  D ra wn  f ro m :  F lo re s ,  M  (2 0 0 4 ) ,  "P ro x im i t y  a n d  L e a rn in g  in  M e t ro p o l i t a n  I n n o v a t io n  S y s t e m s ,  To w a rd s  t h e  F o rm a t io n  o f  H ig h  T e c h C lu s t e rs  in

 M o n t e r re y  a n d  M i la n , "  (R e s e a rc h  P ro p o s a l),  G lo b e l ic s  A c a d e m y ,  L is b o n .  O r ig in a l ly  a d o p t e d  f ro m :  I s a b e l  B o r ta g a ra y  a n d

S c o t t  T i f f in  (2 0 0 2 ) ,  N a t io n a l  G o v e rn o rs  A s s o c ia t io n  (2 0 0 2 ) , A  G o v e rn o rs  G u id e  t o  C lu s t e r -b a s e d  E c o n o mic  De v e lo p me n t ,

 a n d  L u n d v a l l  (1 9 9 4 ) .



Gove r nm e nt
Na tio n a l  ICT  Po lic ie s

/  In itia t iv e s

Res o u rc e  A llo c a tion

Imp le me n ta tio n  a nd  Re v ie w

IC T  U se r s/  D o m e st i c  IC T
M a r k e t :

- Appropria te  Loc a l

App lic a t ion s

-  Loc a l  C onten ts

-  C reat ing  Awarenes s o f  IC T

-  C heap Ac c e s s to  IC T

-  D ev e lop ing IC T

In f ras t ruc ture

-  C reat ing  C om m on/  s haring

G o v er n e m en t
A g e n c i e s:

Prov inv ia l/  Loc a l

Lev e l

R & D  P e r fo r m i n g
In st i tu t i o n s:

Public  R &D O rgan is a t ions

U niv ers it ies

In c e n t i v e  S t r u c tu r e s:
-  Mark et  F orc es

-  Tec hno log ic a l

Oppo rtun it ies

-  Appropriab ilit y

-  Ex p ort  Inc ent iv es

In d u str y :

C T F irm s and Indus t ry

As s oc ia t ion s

Su p p o r t i n g
In st i tu t i o n s:

F inanc ia l  Ins t it u t ions

Sc hoo ling  Sy s tem

S&T In f ras t ruc ture

In t er n a t i o n a l  a n d
R e g i o n a l

O r g a n i sa t i o n s:

IC T In it ia t iv es /  Pro je c ts

N o n -G o v er n m e n t
A g e n ci e s

Priv a te  Sec tor

N on-Prof it  Sec tor

IC T  H u m a n
R e so u r ce s:

-  IC T Genera l  L it e rac y

-  IC T H igher  Educ at ion

-  IC T Short  Tra in ing

B r o a d er  F o cu s:
So c io -e c on o mic  De v e lo p me n t

 B r id g ing  th e  'Dig ita l  G a p '

N a r r o w  F o c u s:
Ec o no mic - Ind u s tr ia l  G ro w th

In d u str y :

C T F irm s and Ind us t ry

As s oc ia t ions

Figure 8 : S ec tor a l/ Technology S pe c ific S ys te m of Innova tion - Agents Involved in a n ICT Innova tion S ys tem

Sourc e:  Bas k aran and Muc h ie ,  2006.



Table 1: Comparison of Strengths and Weaknesses of Innovation Systems

Innovation System/
Type

Actors/ Institutions/ Activities/
Linkages

Strengths/ Advantages Weaknesses/ Disadvantages

Firm Level 1. Technical Suppliers Consulting
and Professional
Organisations

R&D Laboratories/ Universities
Customer/ Suppliers Firms
Partner Companies

2. Government R&D Support
Venture Capital, and FDI
Intellectual Property Rights
ICT, and S&T Culture
Education System
Infrastructure
Legal System
Market Conditions
Global Market/Technology/

Investment/Competitors

3. Current Technological
Capabilities (Product,
Process, R&D, Skills)

New Product, New Process,
Learning Development
Capability

R&D Investment
Knowledge/ Information Flow

with Customers and
Suppliers

1. Firm and entrepreneur are
central focus in theories on
innovation.

2. Firm level approach helps
understanding of innovation
capacity at firm level and a
nation’s industrial capacity and
competitiveness

3. Helps understanding that firms are
drivers of technological
innovation in a national
economy.

4. Helps understanding differences in
firms’ performances.

5. Some scales and measures are employed
for measuring firm’s innovation
performance.

1. Although models based on
industrially advanced
countries are found useful in
analysing the management
of innovation processes
within firms, there is
insufficient empirical
evidence to verify these
models.

2. Weak theoretical underpinnings
and also a failure to take into
account the diversity and
unpredictability of
innovation processes.

3. Also, innovation is not merely an
individual act of learning by
a firm or entrepreneur, but is
situated within a larger
national innovation system
where a number of actors
and institutions are linked
and connected.

4. Innovation process is not linear, as
it involves “continuous
interactivity between various
actors, institutions and
activities.



Innovation
System/ Type

Actors/ Institutions/ Activities/
Linkages

Strengths/ Advantages Weaknesses/ Disadvantages

National 1. OECD identified five institutions in
NIS:

(i) Governments (local, regional, national
and international, with different
weights by country)

(ii) Bridging institutions, such as
research councils and research
associations;

iii) Private enterprises and the research
institutes they finance;

(iv) Universities and related institutions
that provide key knowledge and
skills;

(v) Other public and private
organizationsthat play a role in
the national innovation system
(public laboratories, technology
transfer organizations, joint
research institutes, patent offices,
training organizations and so on)

2. Network of these institutions in the
public and private sectors interact
and initiate development and
production of science and
technology within national
borders.

3. Continuous interactivity between
suppliers, clients, universities,
R&D organisations,  standard
setting bodies, financial
institutions and other critical
social and economic actors.

4. Interaction among these units may be
technical, commercial, legal,
social, and financial with the main
goal of the development,
protection, financing or regulation
of new science and technology.

1. NIS helps to study not only developed
economies, but also developing economies,
although there are significant socio-
economic and political differences and
variations.

2. NIS approach provides an alternative to neo-
classical economic theories of growth.
Innovation is rooted in processes of
interactive learning that is problematic in
pure markets.

3. NIS provides a flexible conceptual framework to
study the problem of “technological gap”
between the developed and developing
nations (particularly the advanced and
emerging developing economies).

4. NIS provides different approaches to study
innovation process in developing countries
such as Charles Edquist’s (2001) Systems of
Innovation for Development (SID) concept.
Others emphasis more on learning than
innovation - passive learning to absorb
technological capabilities for production
and active learning where deliberate effort
is made to master technology.

5. Despite the inevitable question as to the
appropriateness of the concept of NIS due
to the emergence of globalized economy, it
is widely accepted that domestic policies,
actors and institutions still play an
important role.

6. NIS also helps to capture the uneven economic
development dynamics in developing
economies. Also, it helps to identify the
linkages between innovation systems and
industrial economic narrowly, and more
broadly structural social and economic
development/transformation. NIS model
also enables elaboration and variations to
analyse and capture particular aspects of
innovation process (e.g. NIS’s impact on
FDI, and FDI in R & D).

1. In the era of globalisation the question is:
how relevant is the NIS which
emphasises on the national level?  One
can argue that there are factors that are
beyond the control of national
governments which can influence the
innovation system.

2. International knowledge and technology
flows, information and capital flows
and international collaborations are
increasing in volume. There are
constraints imposed on nation states
and NISs by: intellectual property
regimes, international al trade regimes
and labour systems, regional economic
alliances, influence of transnational
corporations on the structure of
markets, and investment in R&D.

3. There is still knowledge gap in
understanding fully the impact of
TNCs on local learning and innovation
and also the role of international
institutions that shape both the
strategies of firms and the policies of
national governments

4. There are still problems in applying the NIS
concept to large number of small and
least developed economies in Asia,
Africa, and Latin America, as the
institutions and actors that are central
to NIS are hardly present in these
economies.

5. Another fundamental problem with NIS is
determining its scope within the
national boundary. That is, an
analytical distinction between a
“narrow” NIS concept, and a “broad”
NIS perspective.

6. Although there are strong measures such as
R&D expenditure and patents, there are
still problems in measuring the
linkages, flows and outcomes in the
NIS.



Innovation
System/
Type

Actors/ Institutions/ Activities/
Linkages

Strengths/ Advantages Weaknesses/ Disadvantages

Regional/ Local/
City/
Metropolitan

1. Local innovation networks are
considered to play an important
role in the innovation process
and economic growth of regions
and cities.

2. Local/ regional innovation process
results due to interactions at
economic and social levels
between different institutions
located in a particular region.

3. To understand the efficiency or
performance of a regional/ local
innovation system, it is
important to examine not only
the horizontal and vertical
relations among firms but also
the linkages between firms and
other institutions such as
universities, research
institutions, supporting
industry, provincial/ local
government policies, and
financial institutions.

1. Nation innovation system does not fully
explain why there is an uneven
development across different regions in a
country. Regional innovation system
concept helps to address this problem. It
helps to understand the gap between
advanced regions and less advanced
regions.

2. It provided an alternative to growth without
employment at national level.

3. It emphasises more on networking and
linkages among regional actors and
institutions which helps to understand
better problems associated with regional/
local development.

4. Regional innovation system approach helps to
understand to some extent why many of
the leading firms in ‘new economy’
industries which need to innovate at a
rapid pace have emerged in the same few
locations across the world.

5. Regional innovation system helps to
understand not only the region-level
interaction to promote innovation in
traditional industrial sectors such as
manufacturing, but also in service-related
sectors.

6. Analysis at sub-national innovation system
level helps to understand the factors that
help sustainable competitiveness of SMEs
and their technological capacity-building.

1. Due to differences across regions within
national boundaries and across
different countries it is difficult to
device ‘common solutions’ or general
‘best practices’ for regions.  This
creates problems towards policy
formulations and learning from other
regions.

2. Due to differences across regions, one of
the major problems with regional
innovation systems is the lack of
comparability across regions. It
seems every region aims to develop
an innovation system based on some
successful models which may not be
appropriate for them.

3. The concept of regional innovation
system can lead to confusion, as
‘region’ is interpreted in different
ways (global region, or supranational
region, metropolitan or city region,
sub-nation region or local).

4. Although it can be argued that innovation
is strongly influenced by region-
specific factors, the ability of and
incentives for firms to innovate are
mainly linked to national level factors
such as intellectual property right
laws, taxation, corporate governance,
tariffs and so on. Also by global
factors such as increasing
competition in the global market.



Innovation
System/
Type

Actors/ Institutions/ Activities/
Linkages

Strengths/ Advantages Weaknesses/ Disadvantages

Sectoral/
Technology
Specific

1. A sector is composed by various
agents and organisations such as
consumers, entrepreneurs, users,
producers and input suppliers,
firms, universities, financial
institutions, and government
institutions.

2. These actors and organisations
interact through both market
and non-market relationships to
generate and exchange
knowledge relevant to
innovation and its
commercialisation.

3. The nature of relationships and
networks differ across different
sectoral systems.

4. It is likely that during the evolution
of sectoral systems the
technological and learning
regimes will experience changes.
Such change is also likely to
result in a co evolutionary
process of various actors,
institutions and knowledge flow

1. It provides an alternative analytical framework
to the traditional concept of sector used in
industrial economics, as it helps analyse
other agents in addition to firms and
brings in to focus the importance of
knowledge flows, boundaries, market and
non market factors and their interactions,
and different institutions.

2. It recognises that firms are active actors in
shaping their technological and market
environment; unlike the traditional
industrial economic view that they are
passive (they transform inputs into
outputs in response to market price
signals).

3.  It is  useful to: (a) analyse the differences and
similarities in the structure, organisation
and boundaries of sectors; (b) understand
the differences and similarities in the
working, dynamics and transformation of
sectors; (c) identify the factors affecting
innovation, commercial performance and
international competitiveness of firms and
countries across different sectors; and (iv)
for the development of public policy.

4. Sectoral system of innovation approach helps
to understand why some sectoral systems
become far more important in a national
economy than others.

5. Emphasis on the diversity of sectoral systems
helps to formulate different policy
measures for different sectors.

1. Interactions between various agents in
the sectoral system of innovation are
shaped by institutions at both
sectoral and national levels. Many
institutions such as patent system
are national.  It is not easy to
distinguish the boundary between
national and sectoral.  Also, the
characteristics of these institutions
(norms, routines, common habits,
established practices, rules, laws,
standards) at both levels are nearly
indistinguishable.

2. Sectoral innovation systems are also
shaped by institutions at global
level.  In some cases the relevant
geographical boundaries are global
as well as sectoral. In such cases it is
not easy to distinguish the boundary
between global and sectoral.

3. The relationship between national
institutions and sectoral systems
could be different in different
countries. That is, the same
institution may take different
features in different countries, and
thus may affect the same sectoral
system differently in different
countries.

4. The nature of relationships and networks
differ across sectoral systems and
therefore it can be difficult and
complex to compare them to each
other.



Summary: Comparison of Strengths andSummary: Comparison of Strengths and
Weaknesses of Innovation SystemsWeaknesses of Innovation Systems

nn Table 1 compares the actors, activities and linkages between differentTable 1 compares the actors, activities and linkages between different
types of innovation systems and also their strengths and weaknesses.types of innovation systems and also their strengths and weaknesses.

nn It clearly illustrates that although there are some clear differences inIt clearly illustrates that although there are some clear differences in
the characteristics and emphasises among different types ofthe characteristics and emphasises among different types of
innovation systems, there are also a number of commoninnovation systems, there are also a number of common
characteristics among them.characteristics among them.

nn These two aspects have to be reconciled if we attempt to develop aThese two aspects have to be reconciled if we attempt to develop a
conceptual model that unifies different innovation systems.conceptual model that unifies different innovation systems.

nn OECD (1999) has presented a model to unify the innovation systems,OECD (1999) has presented a model to unify the innovation systems,
which is illustrated by Figure 9.which is illustrated by Figure 9.



Figure 9: Actors and Linkages in the Innovation System (OECD)

Source: OECD (1999), Managing National
Innovation Systems.



Innovation Systems: OECD ModelInnovation Systems: OECD Model

nn Although the OECD model addresses the issue of globalAlthough the OECD model addresses the issue of global
factors that influence the innovation systems at differentfactors that influence the innovation systems at different
levels, it has not addressed the importance of politicallevels, it has not addressed the importance of political
factors at the national/ regional/ local levels that couldfactors at the national/ regional/ local levels that could
play a major role in creating and developing an efficientplay a major role in creating and developing an efficient
system of innovation.system of innovation.

nn We attempt to include this in our model as illustrated byWe attempt to include this in our model as illustrated by
Figure 10.Figure 10.



Innovation Systems: Our Unifying ModelInnovation Systems: Our Unifying Model
Our model attempts to clarify four major aspects of systems of innovation:Our model attempts to clarify four major aspects of systems of innovation:
nn (i) Complex interdependent relations and co(i) Complex interdependent relations and co--evolution of actors, institutions,evolution of actors, institutions,

and activities that are common to all types of innovation systems (specificand activities that are common to all types of innovation systems (specific
knowledge base, technologies, institutions such as public R&D organisations,knowledge base, technologies, institutions such as public R&D organisations,
and universities,  investment and trade and economic policies) ;and universities,  investment and trade and economic policies) ;

nn (ii) National and / or regional political factors (ideology, vision, governance,(ii) National and / or regional political factors (ideology, vision, governance,
policies, and institutions) which have been proved to have played a major rolepolicies, and institutions) which have been proved to have played a major role
in creating and developing efficient innovation systems at national/ regional/in creating and developing efficient innovation systems at national/ regional/
local level;local level;

nn (iii) National and / or regional economic factors (markets, agents, incentives,(iii) National and / or regional economic factors (markets, agents, incentives,
and institutions) which have been proved to have played a major role inand institutions) which have been proved to have played a major role in
creating and developing efficient innovation systems at national/ regional/creating and developing efficient innovation systems at national/ regional/
local level; andlocal level; and

nn (iv) Global factors such as technology flow, global market competition, trade(iv) Global factors such as technology flow, global market competition, trade
regimes, intellectual property regimes and global political factors that canregimes, intellectual property regimes and global political factors that can
impact on not only national innovation systems but also at regional/ local andimpact on not only national innovation systems but also at regional/ local and
sectoral innovation systems.sectoral innovation systems.



Innovation Systems: Our Unifying ModelInnovation Systems: Our Unifying Model

nn We emphasise on the role of political factors such as political visionWe emphasise on the role of political factors such as political vision
and governance because it is evident from the history of innovationand governance because it is evident from the history of innovation
systems that these factors play important role particularly in thesystems that these factors play important role particularly in the
context of developing economies.context of developing economies.

nn For example, the creation and the subsequent role of MITI in Japan,For example, the creation and the subsequent role of MITI in Japan,
ChaebolsChaebols in Korea, large and sustained investment in higher educationin Korea, large and sustained investment in higher education
and S&T sectors in India, transformation of command economy toand S&T sectors in India, transformation of command economy to
more open economy in China can be taken as initiatives of politicalmore open economy in China can be taken as initiatives of political
vision by policy makers in these countries.vision by policy makers in these countries.
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Some ConclusionsSome Conclusions
nn Both evolutionary economics theory and systems of innovationBoth evolutionary economics theory and systems of innovation

perspectives have been used to frame alternative conceptualperspectives have been used to frame alternative conceptual
frameworks to neoframeworks to neo--classical economic theory.classical economic theory.

nn We think that there is an even more relevant role to them in providingWe think that there is an even more relevant role to them in providing
alternative frameworks to the problems and challenges ofalternative frameworks to the problems and challenges of
development and underdevelopment.development and underdevelopment.

nn For the system of innovation to play a creative and insightful role, itsFor the system of innovation to play a creative and insightful role, its
use and application needs to be  understood with clarity where theuse and application needs to be  understood with clarity where the
relevant  nonrelevant  non--economic and economic structures, institutions andeconomic and economic structures, institutions and
actors and their coactors and their co--evolutions are well specified, and those that needevolutions are well specified, and those that need
to be included are included, and those that do not need to be includedto be included are included, and those that do not need to be included
are excluded.are excluded.



Some ConclusionsSome Conclusions

nn There is always the risk of misuse and abuse of a conceptualThere is always the risk of misuse and abuse of a conceptual
framework when it is extended to new terrain and endeavors. In orderframework when it is extended to new terrain and endeavors. In order
to avoid such a mishap the review and exploration of how the systemto avoid such a mishap the review and exploration of how the system
of innovation has evolved and been used has been undertaken.of innovation has evolved and been used has been undertaken.

nn The aim was to identify the core and peripheral themes that areThe aim was to identify the core and peripheral themes that are
allowed in the making of innovation systems by identifying thoseallowed in the making of innovation systems by identifying those
allowable variables from those that are excluded.allowable variables from those that are excluded.

nn Such a reflexive take on systems of innovation is likely to improve theSuch a reflexive take on systems of innovation is likely to improve the
way it may be productively used especially when the innovationway it may be productively used especially when the innovation
system framework is applied increasingly to the problems ofsystem framework is applied increasingly to the problems of
development and underdevelopment.development and underdevelopment.

nn We are still working on this paper, as it needs a lot of refinementWe are still working on this paper, as it needs a lot of refinement



THANK YOUTHANK YOU
FOR YOUR TIME AND INTERESTFOR YOUR TIME AND INTEREST


