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The third lecture in the 

‘Chris freeman centenary lecture Series’ 

Is in continuation of the second lecture: 

The Economics of Technological Change 

. . . that discussed the role played by the

economics of technological change 

within the broader history of economic thought.



Structure of the Presentation

• Foundation of Innovation System Approach: Pre- Classicals to 
Schumpter

• Origins of the Innovation System Approach

• Broad overview of Innovation System (IS) approach

• Pathways for future Lecture in the Series



Scope of the Talk

• is to familiarize the researchers, especially the grad-students 
and interdisciplinarians to the approach.

• Not to produce any original finding or novel theoretical 
proposition.  



What lead to the Need for Alternative appraoch?

• Orthodox theories of development. 

• why some countries grew while others fails?

• why some firms grew while other fails?



Foundation of Innovation System Approach: 

Pre- Classicals to Schumpter



Technology in Pre-classical economics 

16th Century-preoccupation with  technical change vs employment. 

‘Employment implications’ was a crucial point of debate:

Freeman and Soete (1994) finds “. . . concern over the employment displacement 
effect was great and often lead to legislation restricting the use of machinery . . . “ 

A few examples……….



Examples:

FRANCE: legislation (1686-1759) restricting the production, importation and use of 
printed calicoes. 16,000 people lost their lives in the enforcement of regulation 

ENGLAND: 1623 in the Privy Council ordered a ‘needle-machine’ to be broken up

However, Mercantilist policy showed a positive attitude when it came to 
saving labour costs 

Colbert, the mercantilist minister under King Lois XIV: inventor is ‘enemy of labour, 
but favored use of machinery ‘to save the expense’ (Freeman and Soete, 1994) 

James Steuart (1767), argued that it is the  “. . . responsibility of government to 
maintain employment by a variety of interventionist measures including protection 
of strategic industries . . .” obviously he did not appreciate ‘market clearing’



Classical economics

Technical progress was a crucial variable in the ‘economic system’ (Freeman and 
Soete, 1994; Lundvall, 2007; Rosenberg 1976 )

Adam Smith 

• Linked the ‘division of labour’ to ‘creation of wealth’ AND ‘interactive learning’ in 

the context of ‘vertical division of labour’ >> theory of ‘innovation-based economic 
growth’ (Lundvall, 2006)

• Two different modes of innovation DUI (by innovative workers) & STI (by men of 
speculation) (Lundvall, 2007)

(Doing Using Interacting / Science Technology Innovation)

Friedrich List
• ‘Active State’ vs ‘liberal economy’  and ‘Mental capital’ 

Alfred Marshall
• linked innovation to ‘management competence’
• The ‘system’ and ‘mode of innovation’ differ from country to country - different 

types of research laboratories
• ‘Incremental innovation’ – rather than on the ‘radical innovations’ (Schumpeter)



Karl Marx 

• Empirical approach : ‘Users of tools and machines modify them to meet 

changing needs’ (Eg. the study of hammers in Brimmingham)

• Understood  ‘social-transformative powers’ of ‘technological revolutions’ ( gun-

powder, compass & printing technology)

• Deep insights: How new technologies shape the economy and society

• Innovations conflict with ‘production relations’ >> New technologies don’t 

flourish in firms ‘locked in’ into old organizational forms >> need to transform 

institutions, competences and organizations (Lundvall, 2007)

• ‘Science as a force of production’ and ‘technological competition’ 
• Firms need to engage in innovation in order to gain markets and reduce costs 

(Rosenberg 1976).



Ricardo : Technology could be ‘injurious’
“. . . the opinion entertained by the laboring class, that the employment of 
machinery is frequently detrimental to their interests, is not founded on 
prejudice and error, but is conformable to the correct principles of political 
economy . . .” [Principles of Political Economy and Taxation, 1817]

Ricardo acknowledged the ‘long-run compensation effects’: 

Output diversion from consumption to production of capital goods >>> fall in supply 

of commodities as wage goods >>> (…new machines start operating…) >>>
Augmenation of ‘Supply of wage goods’ >>> fall in prices >>> re-absorption of 

labour (without fall in real wages).

However, this compensation-effect was not immediate, but Long Run



The Dismal Science: 

Economics was “. . . widely believed to justify the view that the unemployed and 
poor had themselves to blame for their own poverty . . .” (Freeman and Soete, 
1994)

Tough measures deter ‘voluntary’ unemployment

This led to New Poor Law (1834) in England. ‘Outdoor relief’ replaced by ‘indoor 
relief’ – work houses (“Houses of terror” – Marx, 1906)

‘Machine-breaking’ and ‘Luddism’ leading to repressive action by government 
“. . . secret committees of parliament were appointed and the doctrines of classical 
economics were increasingly invoked to justify repressive action . . .”



The neoclassical theory (1870-1940)

General Competitive equilibrium  (GCE) as the core  

Criticized for its ‘abstraction from the real world’
“. . .empirical failures mark the application of GCE. Some are literal falsifications of the 
model, some are omissions, important aspects of the economy which the theory does not 
address, and some are questions about the theory’s presuppositions . . .  The best known 
falsification is the recurrent and now chronic existence of mass unemployment , which is a 
straight forward contradiction of equilibrium . . .” (Arrow, 1994)

• Doesn’t accept qualitative concepts as scientific
• Focus on ‘potential market failure’ & choices between ‘alternative uses of scarce 

resources’
• Market as the ‘natural’, if not optimal, framework of human interaction and economic 

transaction  (Lundvall, 2007)

Keyenes and Structuralists challenged it



Keynesian School

‘Deeply rooted in neoclassical tradition’ but critical of ‘self regulating market 
mechanism’

Rejected the notion that ‘equilibrium implies full employment’

Underestimated the role of ‘innovation’

“. . . He did not look at the question of investment directed towards the more 
rapid and effective introduction of new technologies . . . It is surprising that he 
did not take up the role of new technologies in raising the Marginal Efficiency 
of Capital . . . For the Keynesians it became a matter of relative indifference as 
to which were the new technologies and the fast-growing industries . . .” 
(Freeman and Soete, 1994)



The Structuralists: Schumpeter & Kondratieff 

Nikolai Kondratieff (1925) suggested 40-60 yrs. waves / cycles with alternating intervals 
of high sectoral growth and intervals of relatively slow growth: (expansion, stagnation 
and recession) 

‘van Gelderen (1913) cycles’ ??

Schumpeter’s justification: ‘. . Process of diffusion of any major new technology is a 
matter of decades and not months or years . . .’ (Freeman and Soete, 1994)



▪ To Schumpeter, technological progress was at the centre of the dynamics of the 

economic system: (Freeman and Soete, 1994)

“. . . No one emphasized more than Schumpeter the uneven, discontinuous, 

unpredictable aspects of technical change which is ‘more like a series of explosions 

than a gentle though incessant transformation . . .” (Freeman, 1992; p. 76)

▪ Innovation as a ‘major source of disequilibrium’ in the economic system –

i. Concentrated in certain key sectors 

ii. Diffusion is uneven-process – cyclical in nature: slow start >>> rapid growth 

due to ‘swarming ’ effect of imitation.

iii. Swarming >>> market saturation, technical advance approach limits, 

competition, pressure on input-cost >>> erodes profit margins of innovator 

>>> Major disturbances - ‘gales of creative destruction’ >>> Cyclical 

technological unemployment



Schumpeter’s disputed position in Innovation theory: (Freeman, 1992; p. 75)

1) Dualism and ‘2-Schumpeters’: 1912, He treated science and technology as 

exogenous to the system. (Theory of economic development)

1928, he emphasized the role of ‘bureaucratized R&D’ which had become an 

internalized function of the large enterprises and the source of their supposed 

competitive superiority  (Freeman, 1992; p. 75) (Instability of capitalism (1928)

2) Neglected: Incremental innovation & Interdependencies between major Radical 

Innovations

3) His notion of ‘heroic Innovator’: innovative entrepreneurship was an act - ‘not of 

intellect, but of will’ “. . . outstanding individuals reflecting the business climate of the 

years before the First World War. He recognized corporate and even state 

entrepreneurship . . .”(Schumpeter, 1939) 

4) Not a historian of Science and Technology: “. . . there is remarkably little about the 

technical aspect of inventions or innovations in the whole of Schumpeter’s work. In 

this respect his approach was similar to that of the ‘manna from heaven’ economists . 

. “ (Freeman, 1992; p. 75)



Schumpeter Marks I & II 

Mark-I:In Theory of Economic Development (Schumpeter, 1934):

late 19th century European industry where small innovative firms found easy-

entry by replacing the old less innovative ones and in the process, eliminated

the quasi-rents associated with the outdated innovations (Nelson and Winter,

1982; Kamien and Schwartz, 1982).

Mark-II: In Capitalism, Socialism and Democracy (Schumpeter, 1942).

Inspired by early 20th century American industry, where large innovative firms

with dedicated R&D departments created barriers for entry to new firms

(Malerba and Orsenigo, 1995).



Schumpeter Mark-III

Schumpeter’s disproportionate weightage on the supply side of innovation.

He thought demand side would passively adjust to the supply side.

He assumed that consumers and users will always be ready to buy any new

innovation supplied by the firms (Lundvall, 2016).

“. . . It is in this setting that the concept of National Innovation Systems took shape, as

a criticism of the Schumpeterian inattention of the demand side (Lundvall, 2016) as

Schumpeter Mark-III . . .” (Lundvall, 2007).

- Empirical evidence that it is the demand side that drives innovation (Schmookler,

1966).

- ‘chain-linked model’ (Kline and Rosenberg, 1986)

- ‘technology push-demand pull’ model (Godin and Lane, 2013)

“. . . changed the linear top-down approach to an ‘interactive model’ where

interaction between producers and consumers assumed importance . . .”

(Lundvall, 2016).



Origins of the Innovation System Approach



Origins of NSI
• The National System of Innovation (NSI) concept had its 

origins by the end of the 1980s and middle of the 1990s.
• Expression in published form- Freeman (1987) book 

“Technology Policy and Economic Performance: Lessons from Japan”.
• Freeman (1995) “the first person to use the expression 

‘National System of Innovation’ was Beng-Ake- Lundvall..” 
Concept 
• Freeman (1982) “Technological Infrastructure and 

International Competitivenes” (presentation OECD – Science 
Technology Competitiveness).

• Perez (1983) “Structural Change and Assimilation of New 
Technologies in the Economic and Social Systems”

• Lundvall (1985) “Product innovation and user-producer 
interaction”



Christopher Freeman:
what drives technological activities? 

• Marx 

• Schumpeter 

• J. D. Bernal – natural scientist (research for welfare (www.cris-is.org)

- Research work:

• 1959 – National Institute of Economic and Social Research in London

• R&D statistics (measument and defining) federation of British Industries (FBI)

• OECD- Frascati Manual (1962)

• 1966 – University of Sussex, Study of Science Policy – Science Policy Research Unit 
(SPRU)- interdisciplinary in the field of innovation studies. 

• Project SAPPHO – (1967-76) [reasons of success and failures of innovation] (users, 
interaction with other knowledge holders, involvement of senior management) 

• (Rothwell, 1972)- SPRU project SAPPHO study – interaction within and outside 
organization lead to successful innovation. 

• (Rothwell, 1977)- link and communication between design dept, production and 
sales.

-J. Fagerberg, M. Fosaas, M. Bell and B. Martin (2011) 

Christopher Freeman: Social Science entrepreneur, Research Policy

http://www.cris-is.org


Chris- IKE
• Early 1980 - collaboration between Christopher Freeman and Innovation, 

Knowledge and Economic Dynamics Research Group (IKE) group (est. 1977) in 
Aalborg University

Bengt Ake Lundvall (diversity at the firm level)

E. Anderson (systematic aspects)

Gert Villumsen (interactive learning between user-producers)

Bent Dalum (Technology and Trade)

Jan Fagerberg (Trade, quantitative)

Bjorn Johnson (institutional economics)

- Lundvall (2007): National Innovation Systems: Analytical Concepts and 
Development Tools, Industry and Innovation

• IKE group at Aalborg (1980-84; project Microelectronics on international 
competence) Danish four “industrial complexes”.

-Lundvall (1985) “Product innovation and user-producer 
interaction” (information from ‘user’ is crucial, interactive process, broadened the 
concept)

- Lundvall (1992) (Ed.) National Systems of Innovation: Towards a Theory of 
Innovation and Interactive Learning

- Ludvall (2016) “The learning Economy and the Economics of Hope”



Evolutionary Theory 

• R. Nelson (1986) “The Generation and utilisation of Technology: A cross 
Industry Anlaysis”, confernce on Innovation Diffusion, Venice [US system of 
Innovation]

- production of knowledge and innovation 
- institutional aspects (government, universities and firms).

- Nelson, R and S. Winter (1982) “An Evolutionary Theory of Economic 
Change”

- Innovation and long run economic and social change
- Theoretical perspective of how firms behave

- NelsonR. (1993) “National Sytems of Innovation: A Comparative Study”. 

• Lundvall (2007) “innovation processes are evolutionary..” “Innovation 
systems may be defined in evolutionary terms with reference to how 

different national systems create diversity, reproduce routines and select 
firms, products and routines”. 



Freeman, Nelson and Lundvall 

• Project: ‘Rethinking Economic Theory’ 

• Supported by: International Fedreation of Institutes for Advanced Studies (IFIAS)… 
also MERIT, Dutch Ministry of Economic Affairs

• Outcome was an edited book:

- Dosi, Freeman, Nelson, Silverberg, Soete (eds) (1988) Technology and 
Economic Theory

• Introduction Chris Freeman wrote:

“We hope that those who work in the current mainstream of economic theory 
and policy making will still find something to value…. and response to our 

challenge”. 

• In the book: 4 chapters: Nelson, Freeman, Lundvall, Peliken

• Lundvall (2016) “Only with strong and systematic government intervention 
aiming at strengthening the capacity of weak learners and offering them better 

access to learning is it possible to build strong learning societies”. 



- Freeman (1992): ‘The Economics of Hope: Essays on Technical Change, 

Economic Growth and the Environment’

“It was in fact a natural scientist, J. D. Bernal who gave the first big impetus 
to the study of research and development

…long before the governments were involved”

…

“Role of Technology on International Trade and other aspects of 
evolutionary economics: Giovanni Dosi, Keith Pavitt and Luc Soete.” 

- Dosi, Pavitt and Soete (1990) The Economics of technical Change and 
International Trade

- - Freeman and Louca (2001): ‘As Time Goes By: From the Industrial 
Revolution to the Information Revolution’



Policy Spheres:
• 1988: The Directorate for Science Technology and Industry (DSTI) at OECD initiated 

Technology Economy Programme (TEP).
• The idea of interactive process and ‘national innovation system’ spread to 

policymakers across OECD in a report, coordinated by Chesnais: 
(OECD, 1992): Technology and the Economy- The Key Relationships.
(OECD, 1997): National Innovation Systems
-other organizations (EU), UNCTAD, World Bank and IMF 

• The NIS concept is now well-established and used extensively in many countries 
across all continents- USA (US National Academy of Sciences), 

• Finland (first to adopt NIS for S&T policy in 1992) [crisis and recovery strategy-
R&D, education and institutions] 

• Sweden (Central govt. institution- VINNOVA or Systems of Innovation Authority) 
• Brazil, South Africa, China, India and others (Lundvall, 2007).

-Freeman and Soete (1997) “The Economics of Industrial Innovation” –
policy issues on innovation.

- Soete (2007) ‘From Industrial to Innovation Policy’, J of Ind. Competence &
Trade “….one can hope that Industry will be an engine for spreading social progress, 

environmentally friendly technologies and eco-innovations worldwide.”



Legacy
• Lundvall (2016) considers Schumpeter as the grandfather and 

Christopher Freeman as father of modern innovation theory. 

• Legacy of Friedrich List
- Friedrich List’s (1841) idea of ‘National System of Political Economy’ 

(English ed. 1904). 

- List, wanted to establish his theory that enable Germany to 
outperform England. 

- ‘intellectual and bodily abilities of producers’; 
- inter dependence of knowledge and capital (“tangible and 

intangible investment”);
- inter dependence of technology import and local knowledge; 
- superior technology education and training system 
- List challenges free trade ideology of Adam Smith and favored 

protecting infant industry 
- Freeman (1995) The ‘National System of Innovation’ in historical 

perspective, Cambridge J of Eco. 



Overview of 

National Systems of Innovation Approach



“National” in National System of Innovation

• Lundvall (1992) –

“…. presumes the existence of nation states”

“… all individuals belonging to a nation- defined by cultural, ethical and 
linguistic characteristics- are gathered in a single geographical space 

controlled by one central state authority”.

“….  Open and heterogeneous system”.

“…. national domain better accommodates the policy dimension of the 
concept”



Alternatives to “National” in National Innovation System

• “Technological” Innovation Systems – Carlsson (1995) [unique to technological 
fields]

• “Sectoral” Innovation Systems – Franco Malerba, Breschi and Malerba (1997) 
[group of firms that develops products for a specific sector – using and generating 
specific sectoral technologies].

• “Regional” Innovation Systems – Cooke, Gomez and Etxerbarria (1997) Research 
Policy

• “System of Innovation” approach- combined different perspectives

- Edquist (eds), 1997 System of Innovation: Technologies, Institutions and 
Organizations, London: Pinter. 



Innovation process

Innovation is “new” creations of economic significance.
• Schumpeter (1939) – “new combination”, “as a setting up of new production function”.
• Lundvall (2007) “define innovation as a process encompassing diffusion and use as well 

as the first market introduction”. 
“The most fundamental resource in the modern economy is knowledge”.

“The most important process is learning”.
• Knowledge: explicit/codified verses implicit/tacit
Learning: 

Intentional learning (education, training, R&D, market research) – ‘learning by 
Searching’ 

verses 
learning as a byproduct of routine economic activities (learning by doing (Arrow, 

1962), learning by using (Rosenberg, 1982), learning by interacting – ‘learning by 
producing’. 

Lundvall (2007) stylized facts:
- firms plays an important role in innovation
-firms innovate in an interaction with other firms, knowledge institutes
- firms mode of innovation depends upon education system, labour markets, 

intellectual property rights, financial markets competition in market…..
- different firms differ in the manner of innovation and interaction…



“system” in Innovation System
Edquist (2005) explains the concept as explained by Swedish scholar Ingelstam (2002):

- System has two constituents 
(i) components and (ii) relation between components.

- system has a function: it is performing or achieving something
- possibility to identify the boundaries of the system

• Lundvall (1992) defines national innovation system as “all parts and aspects of the 
economic structure and the institutional set-up affecting learning as well as 

searching and exploring” … “ …a definition of the system of innovation must be 
kept open and flexible regarding which subsystems should be included and which 

processes should be studied”. 
Edquist (2005) – components as:
• organizations (players/ actors: firms, universities, venture capital organizations, 

public agencies for policy formation and regulation)
• institutions (laws, rules, routines, norms- patent laws…that regulate the relations 

and interactions between actors)

- Innovation as Interaction process (Rothwell, 1972,1977; Rosenberg, 1976; Kline 
and Rosenberg, 1986- chain-link model)

-Charles Edquist (Ed.) (1997) Systems of Innovation: Technologies, Institutions and 
Organizations

-Jan Fagerberg, David Mowery and R.R. Nelson (Eds) (2005) The Oxford Handbook of 
Innovation



SUMMING UP



We have seen . . .

How perceptions on technology and innovation changed / evolved through Pre-
classical, Classical, Neoclassical, Keynesian and Structuralist Schools

How the Concept of ‘Innovation System Perspective’ and the ‘Analytical focussing
device ‘ of National Innovation System’ evolved

Lectures 4, 5 and 6 will further detail the theoretical foundations of the NIS concept

? The umbrella concept of ‘Innovation Systems’

? How to use some of these concepts in empirical research 


