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Preface

This book is part of the Advanced Introduction series at Edward Elgar
and, as such, the intention is to provide newcomers with a simple,
yet comprehensive picture of the past, present and future of research
in National Innovation Systems. Chapters follow a similar structure.
With a brief introduction, each short chapter summarizes the state of
the art in the different sub-themes and presents the main messages as
a way of concluding. For those who wish to go deeper into a particular
topic, each chapter suggests a list of recommended readings. We have
included numerous boxes with examples from all over the world. Our
aim has been to ensure that there is a good representation of examples
from developed and developing countries, from large and small countries and for different continents.
This book is the outcome of collaboration between three scholars
belonging to different generations and coming from different parts of
the world. We hope that this combination is reflected in a good mix of
old and new ideas and of different perspectives on the issues raised. We
learned a lot from working together and especially from the discussions that we maintained during our ‘book retreats’.
The national system of innovation concept is not brand new anymore.
It has become a standard reference in the literature on innovation and
the concept is now used by policy makers all over the world. Some
scholars have proposed that it is so not relevant anymore. Nonetheless,
we believe that the issues raised in this book are highly topical. In 2016
and 2017, the world witnessed how heated national and international
debates confronted narrow nationalist perspectives (key words are
Trump and Brexit) with visions of the current form of globalization as
the only possible way ahead (as illustrated by the new neoliberal wave
in Latin America).
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message is that ‘free trade’ and unregulated international financial
flows may not always be to the benefit of citizens living in countries
with weak national innovation systems. Another main message is
that there is a need to establish new forms of global governance to
cope with issues such as global warming and growing inequality at the
global level. While the national innovation systems concept evokes
a perspective where nation states compete on the basis of a strong
knowledge base we conclude that global challenges require new forms
of international cooperation where lead countries share knowledge
with countries with weak innovation systems.
While the responsibility for any errors and omissions is only ours, the
book takes inspiration from many different scholars and communities.
We are particularly grateful for the inspiration from working with colleagues in Globelics – the global network on economics of learning,
innovation and competence building systems (http://www.globelics.
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Introduction

1.1 Introduction
The aim of this book is to introduce students as well as policy makers in
developed and developing countries to the national innovation systems
concept. Innovation studies is an evolving interdisciplinary field and
we have taken this into account. We use a language that can be understood by students and scholars from different disciplines within social
science and engineering and for each chapter we have proposed a brief
list of suggested further readings.
Throughout this book, we will address the following questions. What
is a national system of innovation? Where did the concept come
from? How has it developed? What is the theoretical core of the
concept? Who makes use of it? Why is it useful? How to measure it
and how to use it in research? How can it be applied to countries at
different income levels? What are its main limitations? Is it meaningful to study national innovation systems in a context of globalization?
And what are the future challenges for developing it in research and
policy?
This introductory chapter provides the reader with some first ideas
about the topics and issues that will be addressed in more depth
throughout the book.

1.2 Why is the national system of innovation
important?
The concept of National Innovation Systems is built on the researchbased insight that innovation is an interactive process where different
kinds of knowledge are combined through communication within and
across organizational borders. Research has demonstrated that firms
absorb ideas from users, suppliers and knowledge institutions and that
1
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BOX 1.1

OUR DEFINITION OF NATIONAL INNOVATION
SYSTEM

. . . an open, evolving and complex system that encompasses relationships within and between organizations, institutions and socioeconomic structures which determine the rate and direction of
innovation and competence-building emanating from processes of
science-based and experience-based learning. (Lundvall et al., 2009b,
p. 7)

the innovation process involves interaction with many different kinds
of actors (Kline and Rosenberg, 1986; Lundvall, 1985).
An innovation system encompasses all the organizations and institutions involved in this process and the national innovation system
gives special attention to those institutions and organisations which
are located in or rooted in a nation state. The system is open and one
crucial characteristic of the national innovation system is its capacity
to absorb and use knowledge developed abroad.
The national innovation system concept was introduced by evolutionary economists who found that neoclassical economics did not offer
satisfactory explanations on what determines economic growth and
international competitiveness. The most important weakness of neoclassical economics is actually that its basic assumptions on equilibrium and rational expectations block our understanding of innovation
and learning processes.
In all countries governments refer to the international competitiveness
of the economy as a major policy concern. Often this refers to the need
to reduce the price of export goods through weakening trade unions
with the aim to keep wages low. The focus on the national innovation
systems offers a different understanding of competitiveness based on
competence and interactive learning. It takes into account research
and historical studies demonstrating that competitiveness reflects
non-price factors and especially the strength of the national knowledge
infrastructure.
Taking a long historical view, we can see how some national economies that started at the same income level have developed at very
different speeds. Some remain poor and others become rich. The world
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economy has witnessed shifts in economic leadership such as when
Germany and the US took over leadership from the UK. The national
innovation system concept is useful when it comes to understanding
why growth rates differ. But, as we will discuss in Chapters 7 and
8, national innovation systems are not only important to understand
income growth but also to achieve inclusive and environmental sustainable development.

1.3 When did the concept appear?
The national innovation system concept is quite recent. It was first
used in an unpublished paper by Christopher Freeman (1982, 2004)
where he linked the concept to a critical discussion of the free trade
doctrine and referred to Friedrich List as a predecessor of the concept.
It was next used in a booklet by Lundvall (1985) where it referred to the
linkages between university and industry. Freeman used the concept in
the title for his book on Japan (1987) and in 1988 Freeman, Lundvall
and Nelson each presented a chapter on national innovation systems
in Dosi et al. (1988). Lundvall (1992) brought together contributions
analysing different dimensions of the innovation systems while Nelson
(1993) compiled a number of national case studies using the concept
(Sharif, 2006).
The previously mentioned authors had in common that they were
critical to public policy inspired by standard economics and on the
basis of their analysis they pointed to alternative policy prescriptions. When the Organisation for Economic Co-operation and
Development (OECD) began to adopt the concept in the beginning
of the 1990s it became widely used by international organizations
and by national governments. Governments in Finland and Canada
were among the first to use the concept as a basis for strategies for
economic growth.

1.4 What new insights were gained with the national
innovation system concept as compared to earlier
work within innovation studies?
First and foremost it offered an explanation of why growth rates
differ and why countries can build an absolute advantage in trade or
structural competitiveness.
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But it also gave inspiration for scholars studying innovation processes.
It sent a strong signal that innovation theories should move from
technology push and demand pull perspectives, respectively, towards
a perspective of interaction and networking. It also signalled that innovation policies could not rely on linear models where investments in
science were assumed to automatically result in innovation and economic growth.
The main novelty in relation to innovation studies and innovation
policy was the message that innovation had more diverse origins
besides science and that experience-based learning taking place
within the production system was as important as the learning
coming out of interaction between enterprises and research institutions. This was reflected in Freeman’s first contribution from 1982
as well as in Lundvall (1985). In Freeman’s book on Japan (1987) the
focus is upon organizational and inter-organizational characteristics
of the Japanese economy. This broader understanding of the innovation process was developed further in Lundvall (1988) and especially
in Lundvall (1992).
Another lesson to be learned from the systemic perspective is that context matters and that the idea of international benchmarking looking
for ‘best-practice’ policy in a specific field to be generally applied across
national systems is inadequate, as we will discuss in Chapters 5 and
9. While comparing national systems may inspire institution building
and policy strategies (learning by comparing), there is no reason to
believe that what works well in one system will work equally well in a
different system.
Finally, the new perspective stimulated attempts to develop
more adequate indicators. The Oslo Manual took inspiration from
the early work on national innovation systems, as will be discussed in
Chapter 9.

1.5 How the national innovation systems concept
inspired other innovation system scholars
The first contributions on national innovation systems (Dosi et al.,
1988; Freeman, 1982, 2004; Lundvall, 1985, 1988, 1992) stimulated a
wide set of academic work on innovation and led to a branching of the
innovation system concept.
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Economic geographers were among the first to adopt the idea of innovation as an interactive process located in geographical space, introducing the regional innovation system concept (Asheim and Isaksen,
1997; Cooke, 1996; Storper, 1995). This concept combined the work on
regional industrial clusters and industrial districts with ideas presented
in the work on national innovation systems. There is much conceptual
overlap between the two literatures when it comes to understanding
processes of innovation and interactive learning.
Carlsson and Stankiewicz (1991) introduced the concept of technological innovation system. Their focus was upon how the interaction
between organizations evolves over time as new technological systems
emerge, develop and become more settled. While they refer to the
work on national systems, they point out that the geographical extension of a technological system may be variable as the technological
system evolves.
Another example of branching was the work on the sectoral system of
innovation (Breschi and Malerba, 1997). Here, the innovation system
perspective was used to enrich industrial economics and industrial
dynamics. The starting point was a Schumpeterian classification of
sectors with emphasis on differences between them in terms of technological opportunities and appropriability conditions. The system
perspective was used to analyse the evolution of how firms in a sector
interacted with a wider set of organizations and institutions.
The intention behind the national innovation system concept was
that it should inspire national policy strategies for economic growth
and competitiveness. The three related system concepts do not have
this ambition. Instead, they address specific subsystems within (and
sometimes beyond) the national innovation system. The technological system gives insights useful for science, technology and innovation (STI) policy makers in charge of fostering a specific emerging
new technology and has been recently used by scholars working with
sustainability transition. The regional system perspective gives useful
insights for policy makers in charge of regional development. The sectoral perspective offers important insights on the role of technological
factors for those in charge of industrial policy.
In terms of theoretical perspectives, the regional system approach
has the most overlap with the national innovation system approach –
the difference is mainly one of level of analysis. The sectoral system

M4488-CHAMINADE_9781785362019_t (Bleed).indd 5

02/03/2018 10:13

6

ADVANCED INTRODUCTION TO NATIONAL INNOVATION SYSTEMS

approach brings in an evolutionary microeconomic perspective but it
puts less emphasis on organizational learning. The theoretical framework used for the technological innovation system is of special interest
since its focus on emerging new technologies stands in contrast to the
emphasis on cumulative and incremental interactive learning rooted
in the existing production system in the national innovation systems
literature.
In this book we will present theoretical and practical contributions
that make direct references to the national level. But literature at all the
three levels mentioned – technology, region and sector – have made
important contributions when it comes to enriching the analysis at
the national level. This is true in terms of conceptual ideas which have
flowed between the different communities. It is also true for applied
studies where comparisons of technological, regional and sectoral
systems operating in different national contexts have been effective in
helping to clarify the characteristics of national systems.

1.6 Different approaches within the national
innovation system literature
From the very beginning different scholars who gave birth to the concept (Freeman, Lundvall, Nelson and Edquist) operated with different
definitions. They shared the same view on the systemic interdependence and interaction of organizations which are rooted in or located
in a specific country and which shape innovation. But their definitions
differed regarding what organizations and institutions to include as
components in the system.
There is thus an important distinction between narrow and broad
definitions of national innovation systems and that reflects different
theoretical and political perspectives (Table 1.2). Narrow definitions
of national innovation systems such as the ones by Edquist (1997) and
Nelson (1993) focus upon the interaction between firms and research
institutions and they may be seen as extensions of an older concept,
‘the national systems of science’. Broad definitions such as the one
developed by Lundvall (1988, 1992) include user-producer interaction
and interactive learning processes taking place inside firms, including
learning by doing. They present the innovation system as rooted in ‘the
national production system’ (Freeman, 1987). The distinction can be
linked to different perspectives on knowledge and innovation.
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The narrow definition is focused upon the role of national
research institutions

The narrow definition gives attention to science-based learning
and codified knowledge while the broad definition also includes
experience-based learning and tacit knowledge. While the narrow
definition puts emphasis on processes of search and exploration, the
broad definition includes learning processes that are outcomes of routine activities. They also tend to differ in terms of the views on the
innovation process. The narrow perspective gives special attention to
radical innovations and emerging technologies while the broad definition regards the innovation process as including not only incremental
innovation but also the diffusion and use of new technologies.
When we refer to the ‘narrow’ definition, it does not imply that what
is included is not important or only relevant for some countries.
The research system is very important for countries at all levels of
development, big as well as small. Christopher Freeman points to the
introduction of research and development (R&D) laboratories in private firms in Germany and the US as a fundamental reason for why
these countries could take over the role as world leaders in technology and in terms of competitiveness and level of income. An important reason for the success was the linkages that were built between
the public knowledge infrastructure and the enterprise sector. The
private firms could benefit from public investments in health and
military research. Public and private research plays an important role
not only in lead countries engaged in developing front technologies
with the aim to remain world leaders. For small and medium-sized,
second rank, high-income countries developing a research system is
a prerequisite for being able to absorb new technologies developed
abroad and for adapting such technologies to the national context.
Some of the most successful Asian economies have invested heavily
in science and technology and they have developed new patterns
of interaction between the public knowledge infrastructure and the
enterprise sector.

1.6.2

The broad definition includes national institutions
shaping human resources and learning

The broad definition of the national innovation system reflects a
broader definition of the innovation process itself. It assumes that
innovation is a process that includes the diffusion and use of new
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technologies as well as the formation of new ideas and the introduction of new technologies. The speed and direction of the innovation
process reflects interactive learning within and across organizational
borders. Interactive learning is seen as a social process and the
form and content of human interaction will reflect the experience
and educational background of managers, scientists, engineers and
workers.
Therefore, the broad definition of the innovation system includes
national institutions and organizations that shape human resources
and learning processes. Some of those institutions are formal organizations engaged in education and training and they aim directly at
shaping competences. Others are informal and constitute frameworks
for experience-based learning. The nation specificity of family patterns,
civil society activities, the labour market dynamics and organizational
learning at the workplace shape people’s competences and their mutual
relationships and thereby influence interactive learning as well as the
innovation process.
To illustrate, recent research shows that international differences in
forms of organizational learning reflect differences between national
education, labour market and welfare systems (Holm et al., 2010).
It has also shown that innovation performance at the national level
reflects differences in how employees work and learn and that such
differences are more dramatic than differences in the institutions and
science system that are the focus for the narrowly defined innovation
system approach (Arundel et al., 2007).

1.7 How do the different approaches relate to
innovation policy?
The narrow definition of innovation systems inspires science and technology policies that aim at linking research institutions to users in
the private and public sector. While strong and durable relationships
between users and producers of research results may be beneficial for
movement along a trajectory, they may also result in lock-in when
there is a radical shift in technological trajectory. Here, the task of
policy is more demanding and complex. In such periods, inspiration
from the literature on technological innovation systems may be relevant since it has developed conceptual frameworks for innovation
policies aiming at fostering new technologies.
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9

Difference between narrow and broad definitions of national
innovation systems
Narrow

Broad

Building pillar

National Science System

Main authors

Nelson (1993) and Edquist
(1997)

Focus

Science-based learning,
radical innovations and
firm-level STI learning

Policy implications

Promotion of sciencebased learning and R&D
expenditure

Knowledge is the most
important resource
and learning the most
important process in the
economy
Friedrich List (1841 [1959]),
Freeman (1987) and
Lundvall (1988, 1992)
STI and DUI learning and
user-producer interaction
and incremental
innovations
Framework conditions to
improve learning
across organizational
borders, taking into
account the institutions
effecting learning,
promote experiencebased learning and tacit
knowledge and diffusion
of technologies

The broad definition of innovation systems inspires a wider set of
policies including industrial policy and policies related to competence building such as education and labor market policy. Such
policies have an impact upon the design of institutions and organizations related to learning by doing, using and interacting (DUI).
Since the focus is on the link between innovation and national
aggregate performance, it gives weight not only to radical innovations but also to incremental innovation, diffusion of innovation and
effective use of innovations, as we will discuss in more detail in
Chapter 9.
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1.8 Alternative and related concepts to national
innovation systems
In the literature, there are a number of concepts that have a certain
degree of overlap with the national innovation systems concept either
in its broad or narrow definition, notably the notion of National
Learning Systems (Viotti, 2002), National Entrepreneurial Systems
(Ács et al., 2014), the Triple and Quadruple Helix (Etzkowitz and
Leydesdorff, 2000), the National Business System (Whitley, 1994) and
the Innovation Ecosystem (Moore, 1993). In Box 1.2 we summarize
the main commonalities and differences with the national innovation
systems concept but before going through them, it is important to
be aware that each of these – alternative and somehow competing –
concepts emerge from different disciplines and attempt to explain different phenomena than innovation and competitiveness at a national
level.
BOX 1.2

NATIONAL INNOVATION SYSTEMS VIS-À-VIS
OTHER CONCEPTS

National Learning Systems: The national learning system
approach has been proposed by Viotti (2002). He argues that
the national system of innovation approach is inadequate for
late industrializing economies. He emphasizes that in the late
industrializing economies, the process of technical change is not
innovation but learning and absorption of technologies already
existing in the industrialized economies. Therefore, this approach
proposes that the late industrializing economies should be analysed as ‘national learning systems’ instead of national innovation systems. While his critique might be correct in the case of
the narrow approach to national innovation systems, it is less so
when it comes to the broad definition which puts knowledge and
learning at the core of the national innovation systems and thus
is applicable both for developed and developing countries, as will
be further discussed in Chapter 6.
National Systems of Entrepreneurship: Defined by Ács et al. (2014,
p. 11) as ‘a dynamic and institutionally embedded interaction
between entrepreneurial attitudes, activities, and aspirations, by
individuals, which drives the allocation of resources through the
creation and operation of new ventures’. This approach to
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entrepreneurship calls for employing the systemic perspective
to entrepreneurial activities and emphasizes the contextual
embeddedness of the entrepreneurship processes. It argues that
entrepreneurship should be treated as a systemic phenomenon
instead of as a black box. In this way, it attempts to explain the
differences between the countries and regions in terms of economic performance on the basis of individual entrepreneurial
activities. The national system of entrepreneurship differs from
the national innovation systems perspective in focusing upon
allocation rather than innovation.
Triple Helix, Quadruple Helix and N-Tuple of Helices: The triple
helix approach proposed by Etzkowitz and Leydesdorff (2000)
puts the university as a knowledge-producing agent at the core
of innovation activity as opposed to the national innovation
systems approach where firms are seen as leading the innovation process. The triple helix model also regards innovation as
a systemic process and, inspired by molecular biology, it refers
to university-industry-government relations as the three helices of the strand (Leydesdorff, 2012). The triple helix analysis
operates on the basis of neo-evolutionary and neo-institutional
perspectives linking the three sub-dynamics, namely, university,
industry and government as a basis for analysis. It is applied
at the sectoral, regional, national and transnational levels. The
concept diverges from the national innovation systems concept
in neglecting organizational and inter-organizational learning.
National Business Systems: Whitley (1994) proposed the concept
of national business systems on the basis of variations in the
economic organization experiences in East Asian economies. It
is argued that there is a strong relation between social institutions and how firms and markets interact, all constituting the
distinctive business systems. The interactions between firms
and markets vary across various institutional settings. The key
characteristics of the national business systems are summarized
under three headings that form the components of the business
systems, namely, (1) the nature of firms as economic actors: (2)
the inter-firm relations in the markets; and (3) the nature of
control systems within firms. On the other hand, in the national
system of innovation the main components are organizations,
institutions and the network interactions between them, while
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knowledge and interactive learning processes are at the core of
the system. Moreover, the national innovation system has different branches with respect to the level of analysis (regional,
sectoral, sub-national), whereas national business systems have
five major kinds based upon institutional setting and economic
organization (centrifugal, partitioned, collaborative, coordinated,
state dependent).
Innovation Ecosystems: The concept of ecosystems is mainly used
in management research literature (Moore, 1993) to refer to a set
of producers and users contributing to an organization’s performance as an ecosystem around that organization. In the innovation ecosystems, the focal centre is the firm and its suppliers
and customers who exist in an institutional and organizational
environment from a value creation perspective.

1.9 Is it useful to focus upon the national level in a
context of economic globalization?
Among scholars who share the view that innovation is important for
economic development, the most controversial dimension of the concept refers to the national level. It is quite obvious that interactions
related to innovation have always involved agents in different countries
and that it is equally obvious that this kind of interaction has become
increasingly widespread. Scientific institutions collaborate across borders, firms are multinational and suppliers of technology are located
abroad. This is richly illustrated by scholars working on technological,
regional and sectoral innovation systems. To disregard these kinds of
interactions would be misleading.
There are different arguments for why it is important to keep a focus
upon national innovation systems. The most fundamental is that as
long as political governance remains predominantly localized at the
level of the nation state, there is a need for an analytical framework
that can produce insights on which national policies aiming at growth,
development and competitiveness can be built.
Another argument is based upon empirical research showing that
national economies, even big ones, differ in terms of specialization,
institutions and mode of innovation. The fact that there is only little
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and slow convergence in these dimensions makes it legitimate to take
the national system as the analytical unit.
The third argument refers to the broad definition of the national
innovation system and to the localization of different kinds of knowledge and different modes of learning. As specified above, the broad
definition includes formal and informal institutions that shape human
resources and those remain nation specific to a higher degree than
those directly involved in linking science to innovation.
A more complex argument refers to the fact that historically nation
states have served as frameworks for innovation-based growth.
Globalization of the economy including the deregulation of financial
transactions, transnational flows of knowledge, capital and people challenge the historical role of national institutions and organizations. It is
crucial to understand the specific challenges this implies for national
institutions and governance.
New modes of global governance may in the future surpass the current
role of nation states as frameworks for political governance and should
that happen the analytical focus upon national innovation systems may
become obsolete. But current developments including the crisis for
European integration do not signal that we are close to that point yet.

1.10 The structure of the book
After this introduction, Chapter 2 will look in more detail at the origins
of the concept.
Chapter 3 presents discussions on the theoretical status of the concept.
Chapters 4 and 5 are about how to study innovation systems. Chapter
4 is on the use of qualitative methods as represented in case studies,
comparative studies and historical studies. In Chapter 5 the focus is
upon the use of indicators and quantitative methods.
Chapters 6, 7 and 8 relate the national system of innovation to economic, inclusive and environmentally sustainable development,
respectively.
Chapter 9 is about the use of the concept in the policy sphere while
Chapter 10 takes a closer look at the literature that confronts the
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national innovation system concept with the ongoing processes of
globalization.
Chapter 11 summarizes and suggests proposals for future research.

Recommended readings
Lundvall, B.-Å. (2010). Post script: Innovation system research: where it came from and
where it might go. In: Lundvall, B.-Å. (ed.), National Systems of Innovation: Toward
a Theory of Innovation and Interactive Learning, London: Anthem Press, pp. 317–38.
Sharif, N. (2006). Emergence and development of the National Innovation Systems concept. Research Policy, 35, 745–66.
Soete, L., Verspagen, B., and Ter Weel, B. (2010). Systems of innovation. In: Hall, B.H.
and Rosenberg, N. (eds), The Economics of Innovation, Vol. 2. Amsterdam: North
Holland, pp. 1159–80.
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Challenges for the research on
national innovation systems

11.1 Introduction
The national innovation system is, as explained in Chapter 3, a historical as well as a theoretical concept and therefore it needs to be revisited
and perhaps even reconstructed as historical circumstances change.
New contexts challenge the assumptions underlying the concept and
new problems call for a refocusing of the analysis. In this chapter we
discuss how such changes may inspire future research agendas.1

11.2 The transformation of national production
systems
The broad version of the national innovation system is based on the
assumption that there is co-evolution between the national production
system and the national innovation system. First, it is assumed that the
specialization in national capabilities is reflected in the specialization
of the national production system. Second, it is assumed that production activities will give rise to learning processes that bolster and
further develop the specialization of national capabilities.
In a context of growing importance of global production and innovation networks, there is a need for innovation scholars to critically revisit
these assumptions. While the basic principles behind the assumptions
may still be valid, the meaning of specialization and the indicators to
capture specialization need to be rethought, as more and more activities within the same production chain are located in different national
production systems. Historically, we are used to thinking about specialization in terms of ‘industries’ each with a common technology
and a common final product. How can we capture national specialization in production and knowledge in a context of increasing global
fragmentation of production in value chains and networks? Is there
an emerging hierarchy between national systems of innovation where
139
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firms in high-income countries specialize in functions (R&D, Design,
Finance, Branding and Distribution) rather than products while it may
still be relevant to assume that the specialization of emerging countries’ innovation and production systems co-evolve?
These questions can be illuminated by linking production and trade
statistics to data on specialization in research, patenting and licensing.
They can also be analysed through applying the concepts of technological systems and sectoral systems in case studies of specific technologies
or sectors. Technological systems operate with ‘functions’ or ‘activities’
as units of analysis and therefore the concept is well adapted when it
comes to understand changes in the global division of labour that lead
towards a specialization in terms of functions rather than products.
Furthermore, the concept of production system gives associations
mainly to the production of tangible goods and to manufacturing. In
a world where international transactions increasingly involve trade in
knowledge-intensive services there is a need to rethink basic concepts
and to give more attention to innovation in sectoral systems of innovation for services like finance, communication, education, health and
entertainment.

11.3 The transformation of knowledge production and
learning systems
Another basic assumption underlying the broad definition of national
innovation systems is that tacit knowledge is important for processes
of innovation and that human interaction is crucial when it comes to
combining different kinds of knowledge, as we outlined in Chapter 3.
Christopher Freeman coined the concept ‘the factory as laboratory’ to
indicate the importance of experience-based learning in processes of
innovation (Freeman, 1987). There is a need for researchers to revisit
this assumption in the light of new technologies and new modes of
innovation.
The increasing use of modern technologies related to advanced
ICT, artificial intelligence, robotics, 3D printing and big data will be
reflected in changes in the production of knowledge and the innovation process. More and more experimentation takes place in closed
laboratory spaces with little human intervention. Testing new combinations in the form of pharmaceutical products through the use of

M4488-CHAMINADE_9781785362019_t (Bleed).indd 140

02/03/2018 10:13

CHALLENGES FOR THE RESEARCH ON NATIONAL INNOVATION SYSTEMS

141

computers goes far in this direction. Such testing can in principle take
place anywhere and at any time.
New service innovations such as Airbnb, Uber, e-commerce and
advanced tourist booking systems create new definitions and forms
of interaction between service providers and users. One fundamental
research question is how these changes influence the production and
use of knowledge in the context of innovation. More specifically, there
is a need to study to what degree they affect the involvement of users in
processes of innovation. Are we moving towards new modes of innovation where localized user-producer interaction is substituted by the
use of big data on user behaviour? More generally, is the DUI mode of
innovation (experienced-based learning) becoming less relevant? We
have reasons to believe that the answers to these questions will depend
upon both the technology and stages in the innovation process.
New network technologies may open up new avenues of development
for the least developed economies that are the weakest in terms of
knowledge base and access to education and learning. Such technologies may bring positive change to the global landscape of knowledge
exchange and learning. Through the availability of online MOOC-based
platforms (Coursera, edX, Udemy, to name a few) geographical distances
are becoming less significant and users have the opportunity to learn
about almost any trade and subject from some very prestigious colleges
and universities. Similarly, YouTube and blogs have drastically contributed to the knowledge body where professionals, lead users and bloggers
post all kinds of information and experiences about products as well as
knowledge of academic disciplines. This exchange of knowledge through
virtual spaces and new platforms might be considered as an addition to
the exchange of tacit knowledge through face to face interactions.
New actor constellations and new patterns of innovation interaction
are on the rise. While innovation has traditionally been the realm of
companies or researchers, civil society is becoming more active in
the innovation system, often providing solutions to social problems.
Similarly, while most technology and innovations are generated in the
formal sector, a great deal of knowledge creation also takes place in the
informal economy. These innovations might co-exist within existing
infrastructures for knowledge production and learning or they may
challenge existing systems. How is the knowledge generated in the
fringe of the system absorbed and utilized? What are the enablers for
an increasing fluidity of actors, constellations and systems?
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11.4 The political economy of knowledge production –
between subordination and autonomy
A possible negative consequence of the political focus upon
innovation-based economic development is that policy makers introduce framework conditions for knowledge producers, including universities, that make them subordinate to powerful economic and political
interests. The knowledge institutions have important social and cultural functions that go beyond the promotion of economic objectives.
Furthermore, subordination may undermine important dimensions of
innovation. While the quality of knowledge production may benefit
from interaction with advanced users of knowledge, a lack of autonomy
undermines the capacity to produce radically new ideas and open up
new paradigms.
Research shows that creativity thrives with intrinsic incentives and
that it suffers when it becomes dominated by extrinsic pressure and
incentives. Many major innovations have been the outcomes of serendipity and often the absence of close managerial or political control
have been a necessary condition for such breakthroughs.
It is a challenge for research to analyse how national institutions balance between short-term exploitation and subordination of national
knowledge production, on the one hand, and the promotion of autonomous creation of new ideas in the long term. A strong focus on military
objectives will typically undermine autonomy while more diversification in funding mechanisms as well as in the knowledge infrastructure
may be give room for more autonomy.

11.5 National strategies and global progress
In standard economics it is assumed that free markets and competition
between private actors aiming at profit contributes to the creation of
wealth and economic growth. But it is also realized that unregulated
competition will involve negative externalities for society and for the
environment and that this gives governments a legitimate reason to
intervene with regulations and public investments. The current world
system dynamics may be seen as the outcome of competition between
nation states and it is important to understand how combinations of
national strategies affect global wellbeing.2
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The research on national innovation systems has given insights for
national innovation policy makers to promote ‘competitiveness’. The
increased focus of policy on knowledge as a factor of production may
lead to a form of international competition where more resources
are allocated to investment in knowledge. However, it may also lead
to innovation mercantilism where the readiness to share knowledge
between nations is undermined and more resources are allocated to
protect knowledge. To explain how different forms of national conduct
combine into global outcomes is a major challenge for research.
Conflicting approaches to innovation and knowledge production
between nations slow down progress at the world level and lead to
political frictions that may take on violent forms. The current deregulated rule of finance moves the focus away from real production and
from innovation and it leads into new global crises. Accelerating
innovation without giving it a new direction may further undermine
environmental sustainability and contribute to global warming.
Combinations of income inequality and growing social and cultural
gaps threaten to stimulate nationalism and racism and it may result
in political leadership that focus attention on discrimination of ethnic
groups and on external enemies.
Today it has become increasingly obvious that a world economy where
each nation state exclusively focuses on promoting their own economic objectives will lead to crises in international politics, finance,
environment and society. Therefore, there is a need for research to
study attempts to redirect the objectives set for national innovation
systems.

11.6 Global changes and the importance of the nation
state
We live in a world where public governance and state power remain
located at the level of nation states and where the issue of national
citizenship determines individuals’ rights, duties and living conditions.
This stands in contrast with the changing pattern of location of innovation processes where regionalization and concentration of innovation
activities in major cities goes hand in hand with more innovation interactions taking place across national borders. It is a major challenge for
innovation system research to study the contradictory co-evolution
of the location of public governance and economic processes. One
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fundamental dimension of openness relates to the flow of people
across national borders. It relates not only to brain gain and brain
drain. It may also be an important mechanism bringing institutional
convergence between national systems.
As indicated above, the formation of global production chains and
the development of new technologies are reflected in more open but
less coherent and less cohesive national systems of innovation. A very
important research issue is how these changes are reflected in world
development. Is the current stagnation in the world economy a passing phenomenon or does it reflect chronic and structural problems?
Can new technologies serve as platforms for a new long-term upswing
and what role would there be for national initiatives and international
cooperation, respectively, in this context?
To understand how new forms of international collaboration and
governance can be made to interact with new initiatives at the level
of the national innovation system is a major task for research. And it
requires that economists join forces with scholars working on international relations, development, history, political science, sociology and
sustainability, to name a few. More specifically, there is a need to focus
research on the potential of building global institutions that promote
knowledge sharing and innovation that is inclusive and sustainable.

11.7 System transformations and sustainable
development
Another issue refers to the social and ecological sustainability of
national systems of innovation. As we have seen, the original motivation to develop the national innovation system concept was to offer
an evolutionary understanding of catching up and competitiveness.
One of the main characteristics of the current form of globalization is
growing income inequality not only between national systems but also
within national systems.
At the same time, global warming has now finally been recognized as
a real threat to the viability of the globe and the sustainability of the
planet is under severe threat. Is it possible to design national innovation systems that address these new challenges without reducing the
emphasis on economic growth as objective? Or do we need to subdue
economic growth objectives to social and environmental sustainability
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and strive for development rather than growth? How would national
innovation systems need to look like under the new paradigm? Can we
address the challenges of sustainable development without profound
radical transformations of the national innovation systems?
Reorienting national innovation systems towards inclusive development and environmental sustainability will require the formation of
new political forces and alliances at the national and international
level, with new actor configurations and power structures and most
importantly new or substantially changed production and knowledge
production systems. There is growing consciousness about those
threats in the elite but there are also strong interest groups that prefer
the current unsustainable mode of growth. Analysing cases of successful transformation of national innovation systems is therefore a
challenge for innovation system research. Is it possible to envisage
a move towards open systems oriented towards social and environmental sustainability? How can national innovation systems mobilize
different technological innovation systems to enact structural change?
And which kind of institutional change is needed?
Furthermore, cities are increasingly becoming the place where transformations towards sustainability are taking place. Therefore, the relations between national systems of innovation and urban systems of
innovation become more important. And so do the relations between
national policies and regional or local policies. An important question
to investigate is how can national policies enable rather than constrain
local policies aiming at the transformation of the local system of innovation towards a sustainable system.

11.8 Embracing radical (and incremental) change
An important issue related to addressing the challenges of increased
fragmentation of production, the changing nature of innovation and
increased global conflicts anchored in unequal distribution of the costs
and benefits of growth, social welfare and environmental impacts is
to what degree national systems support, respectively, incremental
and radical change. The original contributions did make distinctions between learning, searching and exploring, implying both path
dependency and path breaking. But the emphasis was upon path
dependency and upon how existing relationships would frame technical and organizational change.
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To what extent is this perspective adequate in the new context? Can
national innovation systems in high-income countries remain competitive on the basis of incremental innovation and absorption of new
technologies from abroad or do they need to combine such a strategy
with engaging in radical and disruptive innovations? Can national
innovation systems in low-income countries catch up only through
incremental innovations and gradual processes of competence building? Can any national innovation system at all address the challenges
of environmental sustainable development without introducing radical
institutional, social and technical changes?
In addition, which types of policies (and politicians) are needed in
order to enact radical change? As we have discussed in this book,
current innovation policies tend to reinforce incremental change.
Supporting radical change requires a change of perspective on the role
of government from being a reactive intervener to a more proactively
involved agent. This perspective points to a need to move towards
mission-oriented policies and an entrepreneurial state. Does the current political system allow for the long-term perspectives necessary to
implement radical change and does the current generation of policy
makers have the capabilities to support the formation of a new paradigm in innovation policies?

11.9 Addressing the ‘dark’ side of innovation
From the outset, national innovation system scholars were fundamentally concerned with economic development and societal
challenges. However, over the last decades we see an increased
detachment between innovation and development in research
on innovation. An increasing amount of empirical work aims at
understanding innovation per se, somehow implicitly assuming that
innovation is always good and automatically leading to development
(Soete, 2013). We believe it is time to reinforce the original research
directions and intentions and reconnect innovation studies with
global challenges like growing inequality, poverty, food scarcity and
climate change.3
There is a need to critically discuss how innovation contributes positively by providing partial solutions to these global challenges but also
negatively by aggravating them further. The community of scholars
belonging to science-technology-society (STS) has long acknowledged
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the ‘dark’ side of innovation. They have, for instance, showed how
science and technology policy serve specific powerful groups in society
while excluding others. They have raised critical questions to unduly
optimistic interpretations of innovation as progress and shown that
innovation has a negative side.
To make the analysis of national innovation systems more realistic,
scholars should give due attention to power relationships between and
within national systems. Innovation processes are often understood as
exclusively involving the elite (capitalists, managers, scientists, engineers and policy makers). This elite perspective may be exposed to
critical scholarship. How do vested interests result in innovations that
do not respond to the needs of ordinary people? How can institutions
and organizational forms inclusively offer citizens, consumers and
workers an active role in shaping the direction of innovation?

11.10 Understanding the heterogeneity of national
innovation systems
As we argued in Chapter 3, it is not meaningful to develop a general
theory about nation states and countries. The United Nations recognizes 193 countries. This list of states is extremely heterogeneous
in terms of size, income level and degree of cultural homogeneity.4
The spatial and historical contexts in which their innovation systems
have evolved are different. How can we theoretically develop the
national innovation system approach without losing the richness
of country specificity? One way to tackle the issue of heterogeneity is to develop taxonomies that group similar countries together.
Taxonomies may reflect the strength of the knowledge base, the
connectivity between elements within the system and the openness
of the national system.
In the least developed countries, there is, for instance, very little organized R&D, in emerging economies the R&D activities in the business
sector still remain weak while most OECD countries are characterized
by a combination of substantial research activities within the public
knowledge infrastructure and the business sector. There are rich international data sets on R&D, patenting, licensing and formal education
levels that can be used to classify the strengths of national innovation
systems in relation to STI learning. It is much more difficult to classify
the systems in terms of DUI learning and in terms of connectivity
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between the elements of the national system. To develop methods and
data to do so is a major challenge for research.
In the Global South, the incentives to invest in research in general and
in innovation systems in particular are with few exceptions almost
non-existent. To explain why institutions are weak and why policy
makers struggle to build the core elements of innovation system pose
one of the greatest challenges for innovation systems research. The
focus of research may be on the time horizon and management capacities among policy makers. Other challenges are to understand the role
of the big informal sector activity in relation to the innovation process
and to work on developing more relevant and reliable data for conducting research activities.
National innovation systems differ also in terms of how they link up
with the world economy and in how they engage in transnational interactions that shape processes of innovation. Some countries depend
on natural resource exports but remain weakly linked to the global
economy, others have become dependent on the export of low wage
manufacturing and on participation in global value chains, some get
rich on oil and minerals and some combine a diverse production
structure with outsourcing. Taxonomies should reflect how national
systems of innovation are integrated in the world production and
innovation system – maybe through different technological innovation
systems or sectoral systems, as we discussed earlier.
By comparing national systems within taxonomic groups and
through analysing how national systems are transformed (moving
from one group to another) research may give new insights for
the role of innovation in economic development as well as in the
transformation of the World System. Such analysis should take into
account the interdependence of national innovation system. Some
national innovation systems are much more important than others
when it comes to shaping global developments. The role of China
in global growth processes has been of dramatic importance in the
last three decades. The fact that China combined opening up the
economy with building a strong national innovation system was crucial for its outstanding growth and for its impact on global poverty
reduction. India may in the near future become a new catalyst of
global economic development. To understand how some strategically important national innovation systems shape world dynamics is
a crucial research task.
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11.11 Reaching out!
The current challenges can only be addressed when and if there is a
clear commitment to cooperation, knowledge creation and competence building in the true spirit that inspired the emergence of the
national innovation system concept. There is a need to reach out to different communities in academia, to firms and policy makers to engage
in a fruitful dialogue to address the current challenges of development
in an increasingly globalized and ‘technified’ world.
The need for competence building and learning is crucial for all segments of socioeconomic and political systems. Policy makers must
include learning and competence building in their development
agenda, starting with their own competences. Firms have to invest
in developing the competences of their workers and enabling different forms of learning. Individuals need to take responsibility for
their own lifelong learning. In an ideal world, knowledge and learning
opportunities should be available to all, independently of the place of
birth. This ideal world is still far from reality and the privilege of the
few. Networks like Globelics are among the many different ways to
bring together researchers and practitioners from the Global South
and Global North to discuss together how to address these global challenges for the benefit of all.
There is great potential in cross-fertilization between what often
appears to be distinct and separate communities of scholars when it
comes to answering the overarching questions for future research on
national innovation systems. How do innovation processes in different sectors, locations and technologies contribute to economic, social
and sustainable development in different types of more or less open
national innovation systems? How to move beyond national systems
in the direction of global knowledge sharing and global innovation
systems? We hope that this book and the questions posed in this chapter will inspire current and future generations of researchers all over
the world to develop new research agendas on national innovation
systems for sustainable development in an interconnected world.
NOTES
1 One famous example of how historical circumstances get reflected in the revision of theory is
Schumpeter’s theory of economic development. His original theory on economic development (Schumpeter Mark I) takes the individual entrepreneur as the central agent of change. In
Schumpeter (1939) innovation is still the main driver of development but now the individual
entrepreneur has been substituted by big oligopolistic corporations with dedicated R&D efforts.
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2 But there are important differences when it comes to analyse the aggregate outcome of what,
respectively, firms and governments do. The first difference is that governments operate with complex objectives that go beyond economic performance. The second difference is that governance at
the global level is much weaker than at the national level.
3 Globelics, the international network of scholars (http://www.globelics.org), has developed a
research agenda where inclusive and sustainable innovation for development is at the core.
4 This methodological problem of coping with heterogeneity is not unique for national innovation
systems. It appears in other areas. Technologies, sectors and regions are equally diverse. Under the
heading of ‘the firm’ we may find giant corporations such as IBM together with the self-employed
owner of the hot dog stand. It is also worth noting that most macroeconomic models operate at the
national level without much critical reflection about the problem of transferring the models from
one national context to another.
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