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Foreword

The International Expert Symposium “A Culture of Innovation and
the Building of Knowledge Societies” held in Moscow in the Russian
Federation on 10-12 November 2003, was a challenging and significant
event. Above all, it demonstrated that the concept of a “culture of
innovation” is still in many ways in its infancy. While the notion of
innovation has emerged as a key concept in economic, business, societal,
political and scientific life over the past two decades, it has thus far been
viewed and applied in a rather limited manner, being essentially focused on
the economic dimension related to the private sector and on researching
new markets and products through science and technology, mostly in
national contexts.

Increasingly, however, there are calls for a more broad-based and
holistic approach to “a culture of innovation” with a view to achieving a
better understanding of complex innovation processes. In that regard, the
31st Session of UNESCO’s General Conference, in October 2001,
unanimously welcomed the initiative taken by the Russian Federation and
other countries to promote the concept of “a culture of innovation” and,
through dialogue, to draw upon and learn from the experience of different
societies.

UNESCO’s specific interest in the issue lies in broadening the
Organization’s understanding of how “a culture of innovation” affects
contemporary societies in general and UNESCOQO’s domains of expertise
(education, the sciences, culture, communication and information) in
particular.

Innovation and innovative approaches also play a highly significant
role in the quest for knowledge societies and must be assessed in that
context. The International Expert Symposium was followed by two other
important events: the Ministerial Round Table “Towards Knowledge
Societies” organized during the 32nd session of the General Conference on
9-10 October 2003, and the High-Level Symposium “Building Knowledge
Societies — from Vision to Action” held in Geneva on the eve of the World
Summit on the Information Society on 9-10 December 2003.



The present publication, the eighth in the series on Dialogue among
Cultures and Civilizations, contains the proceedings of the Moscow
International Expert Symposium and papers prepared for it, and sets out a
series of ideas and concepts for future orientations in the field of “A
Culture of Innovation and the Building of Knowledge Societies.” The
publication also contains a selective overview of approaches adopted by
some governments to promote and encourage innovation in all fields of
societal endeavour. It thus complements and further expands the
Framework for a Culture of Innovation and the Building of Knowledge
Societies, unanimously adopted by the Symposium participants on
12 November 2003.

With its multisectoral competencies in fields where diverse processes
of innovation and dialogue are taking place, UNESCO can make a valuable
contribution by identifying well-defined innovation practices, including
the framing of policy guidelines. In addition, its experience as a catalyst of
international cooperation, its role as a champion of peace, tolerance and
mutual understanding, and its engagement with the design and
construction of pluralistic, equitable and inclusive knowledge societies
provide UNESCO with a distinctive orientation to the challenge of
innovation. We intend to further explore this new terrain and its
interesting possibilities.

P -

Koichiro Matsuura

Director-General of the United Nations Educational,
Scientific and Cultural Organization

(UNESCO)
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Fromework for a Culture
of Innovation and the
Building of Knowledge

Societies

We, the participants in the international expert symposium “A
Culture of Innovation and the Building of Knowledge Societies” jointly
organized by UNESCO and the Institute for Strategic Innovations have
agreed that future work on A Culture of Innovation should build on the
following concepts, principles, and approaches:

1. The concept of a Culture of Innovation is strongly linked to the concept
of knowledge societies. Innovation essentially implies that creative
people who lead economic and social development put knowledge to
work. Hence, innovation is knowledge intensive.

2. In knowledge societies, there exists an inverse relationship between time
and funds - in relation to basic studies, applied research, and
industrial production - that would be required in underpinning the
innovation process.

3. Innovation is one of the main drivers of globalisation. Technological
advance, research, financial innovation, managerial and operational
improvements, (“soft”) social innovations, and educational skills
become universalised and transform societies. Different approaches
to Culture of Innovation can be systematised with a view to



developing a holistic framework thriving under enabling conditions
and in an atmosphere of receptivity.

4. A Culture of Innovation can be defined as a specific expression of
societal dynamics, of self-reflection, and of collective aspirations.
However, it should not be considered an end in itself. Each society
has to define its own ethos and set of ethical and social values that
underpin an innovative culture. Innovations can occur in many
different constellations, ranging from deliberate innovation
management to institutional and policy innovation to responses to
societal crisis situations.

5. Contemporary societies strive for solid paths towards sustainable
development, guided and inspired by the concept of human
security, which transcend the traditional concept of national and
military security. The identification of sustainable solutions, of
modifications in consumption patterns, and the exploration of
related behavioural patterns and cultural practices and delineate
areas where innovation will need to be pursued. Society must
confront an ingenuity gap as problems are produced much faster
than solutions are devised.

6. A Culture of Innovation forms an integral part of the Dialogue among
Civilizations in the understanding of how other cultures cope with
innovation processes that are rooted in concrete expressions of
human interaction, common values, tolerance, mutual respect, and
cultural diversity.

7. Intercultural exchange and multicultural settings can stimulate and
enrich conditions for innovations. So-called “diaspora innovators”
are an emerging source for cross-boundary and cross-cultural
innovation, creative learning processes, and new synergetic alliances.

8. The rapid advance and diffusion of information and communication
technologies (ICTs), the global integration of product and financial
markets, the increasing specialization of firms' value-adding
activities, new cooperative and skill-intensive forms of organization
as well as the growing differentiation of demand patterns have
challenged the old economic and social institutions. Indeed, there is
a need to understand better institutional change under difficult
conditions and feedback loops.

9. In a rapidly changing environment, the performance of socio-economic
systems is increasingly determined by their institutional adjustment
capacity. To ensure a well- balanced and equitable adjustment
process, and to accommodate resistance and circumvent exclusion, it



is important to understand the determinants of institutional change,
which is deeply embedded in cultural practices.

10. Scientific knowledge and technology can therefore never substitute for
social interaction and human capacities. The abilities to learn and to
foster personal experiences constitute the human side of Culture of
Innovation and are key elements of knowledge societies. As a result,
all innovation and knowledge policies have to be people centred.

11. Innovation and knowledge creation have long-term perspectives. Too
much emphasis on short-term gains in the name of global
competition and economic efficiency can lead to destabilization. A
Culture of Innovation must be based on a clear and concise strategic
perspective, inspired by principles of democratic governance and
inclusiveness.

12. Technological innovations typically arise before most individuals and
institutions are ready to adequately estimate and effectively apply
them. Investment in human capital will be key in order to ensure the
fertilization of the social-cultural soil of change. The innovation
potential of any society, institution or domain can only be fully
exploited through a genuinely pragmatic approach.

13. From an integrated innovation perspective, innovation is network
oriented and involves different actors from the public and private
sector, educational institutions, and civil society, ideally at local,
regional, national, and supra-national level. The formation of
clusters and the establishment of new partnerships can help to
facilitate structural change in the economy, thus leading to overall
societal change.

14. The role of knowledge in a Culture of Innovation is therefore not
confined by an organization’s boundaries. Instead, it evolves around
networks of common practices, experiences and traditions. In most
cases, innovation is the result of recursive multi- dimensional and
holistic processes and does not follow linear patterns of progression.

15. Innovation and knowledge creation together with its appropriation and
application are inseparably linked with education and especially
worldwide efforts towards Education For All (EFA). Contemporary
societies increasingly rely on education to prepare for innovation and
to harness and maximise potential benefits. “Knowing how to know”
becomes ever more important with education playing a major role in
shaping mental frameworks and creating mental flexibility. In that
context, innovation in education - and its barriers and constraints -
becomes both a tool and a specific problem area for effective



innovation systems and policies. The education sector has been
remarkably resistant to innovations, especially those driven by new
media and information and communication technologies (ICTs).
Specific challenges of the education sector will be: I) How to achieve
more with fewer resources Il) How to shorten the period of initial
training Il) How to ensure a better education, especially for
individuals from Least Developed Countries (LDCs) IV) How to
successfully fight against illiteracy V) How to include illiterates who
can neither write nor read, in the educational process in order to
improve their quality of life.

16. In this sense, awareness, access, and capacity are crucial determinants.
Information and Communication Technologies (ICTs) can help
make technological progress work for human development, though
special attention must be paid to the impact of the digital divide. In
the end, education itself becomes a field for innovation.

17. The creation of a Culture of Innovation does not allow for a standard
procedure to be followed at ail times and in every situation. Truly
innovative outcomes can only be achieved through a case-by-case
approach strongly influenced by ethical postures and views,
configurations of culture, innovation, and knowledge, which are
always dynamic, flexible, and contextual.

18. At the enterprise level, innovation determines competitiveness.
Innovation reflects current power and institutional relationships and
may sometimes increase inequality. A Culture of Innovation must be
inclusive. Inclusion is only possible through the empowerment of
individuals, employees, customers/clients and citizens.



Welcoming Messages

Liubov Sliska
First Vice-President of the State Duma Federal Assembly of the Russian Federation

On behalf of the State Duma of the Federal Assembly of the Russian
Federation | welcome you to Russias capital for this international expert
symposium entitled “A Culture of Innovations and the Building of Knowledge
Societies” to discuss one of the key developments of our civilization!

It became obvious at the dawn of the 21st century, that needs for
updating all spheres of the ability to live of the human society promptly
grow. It shows new requirements to perception by the people of
innovations, abilities and readiness of their realization. The Culture of
Innovations becomes the strategic factor of development.

Russian scientists from its inception, were actively supported by the
Deputies of the State Duma in postulating and formulating of questions on
the Culture of Innovations, Mr. A.l. Nikolaev, Deputy and Chairman of
Committee of the State Duma on defence, has headed this work as the
Chairman of Committee on the Culture of Innovations of the Commission
of the Russian Federation for UNESCO.

Russian legislators will continue, in every possible way, to promote
efforts of the Government, of the Ministry of Foreign Affairs of Russia and
of the scientific and educational centers, aimed at the development of
international cooperation in the field of Culture of Innovations within the
framework of UNESCO.

I wish you all every success in the work of the symposium and for
the creative application of its developments in the future



Galina Karelova
Vice-President of the Government of the Russian Federation

I welcome the participants of the symposium “A Culture of
Innovations and the Building of Knowledge Societies”.

I trust that the discussions arising from such a complex question,
uniting Science, Education and Culture with social and professional
application, will allow for the enrichment of the potential of the project on
a Culture of Innovations thereby achieving new frontiers in its
development and its further realization under the aegis of UNESCO.



Elenora V. Mitrofanova
First Deputy Foreign Minister of the Russian Federation

You have gathered together to discuss one of the greatest problems
put before humanity in the 21st century. Development of science and
technologies progresses so quickly that people frequently cannot make the
most efficient use of them. Conversely, inventions with doubtful properties
whose consequences are unpredictable for people and nature are at times
created. These circumstances called into existence a new socio-cultural
phenomenon referred to as “the Culture of Innovation”. The culture of
innovation characterizes the ability of people to perceive innovations, to
assess them critically and objectively, and also to realize them as
innovations.

To develop a culture of innovation in a person, a group, a society is
to enrich the motivation of their behaviour, to equip them with knowledge,
skills and abilities to act in conditions of rapid renovation not only within
industry, but also in all spheres of human activity.

I would like to remind you that two years ago at the 31st session of
the General Conference of UNESCO, Russia initiated the inclusion of the
Culture of Innovation in the Programme and Budget of the Organization.
During this period, due to efforts of the Culture of Innovations Committee
of the Commission of the Russian Federation for UNESCO and the
Institute of Strategic Innovation, the subject of culture of innovation was
discussed at more than 30 international and national meetings. Serious
theoretical and empirical research has been carried out.

At the recently-held 32nd session of the General Conference of
UNESCO these results served as the basis for the subsequent promotion of
the project on culture of innovation by the Organization.

We attach great importance to the holding of working experts
meetings in Moscow. It is time to unit isolated efforts of scientists and
experts from different countries thus giving them new impetus for their
activities appropriate to the global nature of the problem.

I would like to inform you that the subject of this meeting has greatly
interested the Government of Russia. Publications were sent for
information to all committees of both chambers of the Russian parliament,
as well as to a number of ministries and departments. | am pleased to note
that this project is being developed in close co-operation with the leading
division of the UNESCO Secretariat — the Bureau of Strategic Planning.

I am sure that the present meeting will strengthen our co-operation
thereby giving it a more purposeful and multilateral character.



Philippe Queau
Director, UNESCO Moscow Office

I would like to add a few words on the theme of this meeting. It is a
current practice, nowadays, to contrast information and knowledge - and
hence to infer a difference between “information society” and “knowledge
societies”. The so-called “Information Society” is based on information
technologies and the exchange of informational goods, on a worldwide
scale. In contrast, “Knowledge Societies” are not technology- driven, but
mind-driven; they are not necessarily global in scope, but rather based on
distinct cultural, political and economic traits, shaping up what | would
like to call specific “epistemic regimes”. An epistemic regime (from the
Greek episteme, knowledge) characterizes the cultural, economic, societal
role of knowledge in a given society. For instance, the epistemic regime of
a society relying heavily on the merchandizing of knowledge and the
development of “intellectual property”, differs from the epistemic regimes
of, say, the 19th century European universities, which considered as
obvious that knowledge was a public good, that academic research should
flow freely, and that, to be useful, research had to be useless...

Epistemic regimes are the results of socio-economic and political
constructions, where different balances may be adopted concerning access
to information and to education, freedom of speech, or critical reflection.

To take an example, the Anglo-Saxon notion of a “knowledge
society” is not equivalent to the French “société du savoir”. Etymologically,
know/edge points to utility and power, savoir points to theory and
contemplation and, in Russian 3HaHue points to generation. This may be
the symptom of differing epistemic regimes, of differing social ends in
shaping up the fundamentals of a society.

The questions I'd like to ask are: (1) How can we assess the impact
of a given epistemic regime regarding a sound culture of innovation? Or to
put it in another way, can we characterize different epistemic regimes today,
in various regions of the world but also, among different communities
(private sector, academic circle, general public)?

(2) How the se epistemic regimes allow the promotion of, and access
to the “Global Public Goods” that constitute a key part of any society, and
a key ground for public action? Can we identify the Global Public Goods
that are relevant in the fields of education, scientific research, culture,
information, and communication?

In a rapidly shrinking planet, the scourges that afflict mankind can
leave none indifferent or unconcerned, because we are actually embarked



in the same boat. This is why a culture of innovation should not just be fit
to any particular policy agenda or to some regional interests. It should aim
at maximizing the greater common good of humankind, with a view to
solving the most daunting problems it encounters.

This is why the essence of a culture of innovation is nothing
technical, or economical: it must be capable of describing in practical terms
where lies the greater common good of mankind.



Papers presented to the
Symposium

Hans d’Orville
Director, Bureau of Strategic Planning, UNESCO

The Culture of Innovation and the Building of
Knowledge Societies

I. The past and present scope of innovation

During the last two decades, the term innovation has emerged as one
of the key concepts of academic, societal and political life. Many different
actors, ranging from major regional organizations, various national
governments, multinational corporations, and universities worldwide,
have underscored its importance. Major documents, such as the European
Union’s Green Book on Innovation, published in 1995 and national
strategies, such as those formulated and implemented in countries like
Singapore, Canada, and Australia, have put the innovation issue high on
political agendas. At the same time, we are witnessing a proliferation of
committees, institutes and think tanks, both privately and publicly funded,
dedicated to the promotion of the concept of innovation. More recently, the
European Commission has published a comprehensive study of innovation



policies in the six candidate countries for membership in the European
Union, and is now in the process of putting in place a Europe-wide
common research framework.

All of the above described initiatives rest on three basic assumptions:

Innovation is a national affair

The major driving forces in the formulation of innovation strategies are
national governments. Numerous countries have established commissions or
committees dealing with the creation of an innovative society.

Innovation is about science and technology

New government programmes increase public spending for scientific
research, IT-infrastructure, and efficient patent systems. The state tries to
coordinate and foster interactions between the government, universities,
and the private sector and, indeed, we witness an increased
commercialisation of R&D. Patents and citations are not only key
indicators of innovation and R&D, but also of a high degree of
technological determinism. On the other hand, one should not forget the
other pole of innovation, social determinism and the social shaping of
science and technology.

Innovation is primarily an economic concept

Key goals pursued through innovation within the private sector are
new ideas, new alliances, and new markets. The main objective of this kind
of innovation policy is to formulate proactive strategies designed to create,
expand, and maintain systemic competitiveness in the economic field.

In brief, the term innovation can be defined as a “descriptive
umbrella notion” covering a series of complex and interrelated economic
and governance changes underway in various countries aimed at ensuring
systemic and reinforced competitiveness in a global economic
environment.

An interesting trend is that a vast majority of highly industrialised
countries have set up so-called National Innovation Systems (NISs) in order
to analyse and react to technical change. This approach stresses the linkages
between actors and institutions involved in science, technology, and
innovation. Supporters of NISs argue that technological change and
innovation are fundamental to long-term economic growth and prosperity.



Some of these arguments can be traced back to economists like Joseph A.
Schumpeter (1883-1950) and Karl Marx (1818-1883). Countries like India,
South Africa, and Brazil have joined in, increasingly recognising that the
establishment of an innovative environment is a prerequisite of development.
The aims of such innovation policies are: to create jobs, to reduce public
expenses, to improve efficiency and operational methods, to generate
publicity, and to increase the satisfaction of citizens. The basic “principle” of
most of the related documentation and reports is that in the 21st century the
ability to innovate will separate economic leaders from the rest.

While all of these developments clearly show the growing
importance of issues related to innovation, it is necessary at this stage to
obtain a more profound and comprehensive understanding of the concept.
This paper will attempt to take into account the numerous critical voices
that have been heard over the last couple of years in order to define a “new”
concept of a culture of innovation.

II. Broadening the concept of innovation

A number of organisations and institutions have called for a new
orientation and a broader approach to innovation and the creation of a
culture of innovation. They lobby for a better understanding of complex
innovation processes, underlining the importance of social and cultural
aspects.

First, innovation itself is increasingly interpreted as a highly social
and cultural process. At the same time, more and more research focuses on
the link between successful innovation and its adaptation within a given
society or group. In order to understand people’s ability to innovate and
their ability to adapt to change, one has to take into account the social and
cultural components of innovation. Our environment - including our belief
and value systems - shapes the way we view the world around us and
determines how we react to ongoing changes. Technological change has
another often overlooked social effect or consequence, namely, it alters
social hierarchies and the power structure of groups within society and in
some cases society itself.

In the end, these “soft factors” are the tools that enable us to create
a culture of innovation. Past discussions about the relationship between
technological change/innovation and society focused almost exclusively on
extremes. Believers in so-called “technological determinism” emphasize
the exogenous nature of technology, meaning that all technological
innovation takes places because of an internal necessity. On the contrary,



believers in so-called “social determinism” see technology as a purely
social process. The key to a “new” concept of a culture of innovation is to
achieve a delicate balance between the technical and social nature of
innovation processes.

In their report to the Ministry of Research, Science and Technology
(MoRST) the Knowledge Policy Research Group of the Humanities Society
of New Zealand has emphasized the crucial role of “reflexivity” in the
contexts of innovation and of scientific and technological change. Next to
managerial expertise and technological competence, the report lists
“cultural literacy (the ability to recognise and exploit social, cultural,
lifestyle, and ethnic distinctions)” and a reflexive approach to knowledge
and practices among the core competencies that are crucial in creating A
Culture of Innovation. To fully grasp this broader concept of A Culture of
Innovation, one has to look for a different set of basic assumptions:

Innovation is network oriented

One of the main driving forces behind innovation is knowledge,
which is not confined by an organization’s boundaries. Instead, it evolves
around networks of common practices, experiences and traditions.
Innovation calls for new interactions and new partnerships involving
different actors from the public and private sector, and civil society
organisations (CSO). Because networks characterize a sustainable culture
of innovation, activities at a local, regional, national, and international
level are always included.

Innovation has a scientific, economic, social, and cultural
dimension

In most cases, innovation is the result of recursive and holistic processes
and practices and it does not follow linear patterns of progression. Using the
analogy of an orchestra playing together, real innovation is normally achieved
by a team, “with each member playing a different instrument — bringing
something different or unique to the question at hand.”

Innovation is about knowledge

Any concept of a culture of innovation is strongly linked to the
concept of knowledge societies. Societies have always been knowledge
societies, however, the modes of knowledge production have changed from



traditional societies to our times. According to the Dutch Professor Hans
Opschoor, innovation essentially implies that creative people who lead
economic and social development, put knowledge to work. In any case,
innovation is knowledge intensive. Both are interrelated and have to be
addressed simultaneously.

Innovation and knowledge creation are people centred

Scientific knowledge and technology can never substitute for social
interaction and human capacities. The abilities to learn and to foster
personal experiences constitute the human side of a culture of innovation
and are key elements of knowledge societies. Therefore, all innovation and
knowledge policies have to be people centred.

Innovation and knowledge creation have long term
perspectives

In the past, policy makers have placed too much emphasis on short-
term gains in the name of global competition. A culture of innovation, with
the features of a knowledge society, can only be created based on a clear
and concise strategic perspective. This strategic process ideally rests on the
principles of democratic governance and inclusiveness.

Knowledge creation and a culture of innovation are keys to
development

Research has shown that increased investment in human capital can
determine competitive advantage and indeed success in the development of
least developed countries (LDCs). With the increasing importance of
information and communication technologies, (ICTs), the digital divide has
grown at a rapid pace. It isimportant to bridge this gap by fostering LDC's access
to ICTs in order to make technological progress work for human development.

Innovation and knowledge creation are inseparably linked
with education

The radical social transformations implied in the development of
knowledge societies and a culture of innovation mean that the global
population is increasingly in need of the necessary type and level of
education to harness and maximise the potential benefits while minimising



the risks of globalisation and innovation. As it becomes more and more
important to “know”, the importance of “knowing how to know” also
arises. As knowledge becomes the essential factor in development, both
personal and economic, it is of capital importance to increase access to
education.

The international community committed itself to increase access to
education at the 2000 World Education Forum with the adoption of the six
Dakar Goals. UNESCO, as international coordinator of the Education for
All (EFA) movement, has declared access to education as a fundamental
right and pursues also on a priority basis the improvement quality
education and the stimulation of innovation and the sharing of knowledge
and best practices.

It has become clear that the creation of a culture of innovation does
not allow for a standard procedure to be followed at all times and in every
situation. As modern social scientists have argued, culture, innovation, and
knowledge are highly “contextual.” Only a unique mix of actions and
measures together with a serious effort to continue the learning process can
ensure a positive and truly innovative outcome.

This “new” concept of A Culture of Innovation thus calls for new
interactions, partnerships and various forms of dialogue involving different
actors from the public sector, the private sector, and civil society at all
levels. The process of innovation has to be recognized as a process of a
multifaceted nature that can only be established in the long term.

III. UNESCO’s past and present activities

UNESCO has been involved for a long time in the development of
various concepts of, and approaches to, innovation in education, science,
and culture. The most recent initiative was an international round table on
“Science, Technology and Innovation Policy: A parliamentary perspective”
co-organized by UNESCO and the Committee for the Future of the
Parliament of Finland, in January 2003 as well as a Ministerial Roundtable
on Knowledge Societies held during the General Conference in October
2003.

In the past, UNESCO has also been active in debates concerning
knowledge societies and in the establishment and functioning of networks.
In striving to meet the commitments of the Dakar World Education Forum,
the Organisation has been one of the first and most active promoters of the
development of sustainable knowledge societies, identifying potential
threats to, and opportunities for, their implementation. Indeed, one of the



cross-cutting themes in UNESCO’s Medium Term Strategy (31 C/4) for the
years 2002 to 2007 is centered around the contribution of ICTs to
development and the construction of knowledge societies. An example in
this field is the development of appropriate normative instruments, such as
the “draft recommendation on the promotion and use of multilingualism
and universal access to cyberspace” which has been adopted by the General
Conference in October 2003.

At the same time, UNESCO serves as a forum for intellectual and
ethical debate. These processes of dialogue will feed into the first UNESCO
World Report, on ‘Building Knowledge Societies’ that will be published in
2004. These debates will also be the focus of a number of conferences and
seminars, in particular the World Summit on the Information Society
(WSIS) that will take place in December 2003 and 2005. In preparation for
the Summit UNESCO has published a series of books dealing with crucial
issues for building knowledge societies, such as the digital divide which
increases the development gap, free circulation and equal access to data,
information and to good practices and the knowledge of information
societies, and the development of norms and principles based on an
international consensus. In a similar vein, UNESCO is encouraging
community-based approaches and local action. This means directing
assistance towards those members of civil society who are most in need,
notably women and youth, so that they can acquire the knowledge, skills
and training they presently lack. (See also in the annexes the summary
statement on the results of the UNESCO High-level Symposium on
“Building Knowledge Societies — From Vision to Action” held at the WSIS,
Geneva, 09-10 December 2003.) Other examples of UNESCO's activities
include the publication in March 2002 of its “International Social Science
Journal”. The journal focuses on knowledge societies, the construction of
a clearing house/knowledge base, research and best practices related to the
use of ICTs, the development of virtual libraries, such as the Nigerian
Virtual Library for Universities and Institutions of Higher Learning and the
development of a multidisciplinary UNESCO portal with several sub-
portals.

The 21st century has only just begun, yet national governments
and international organisations are already asking themselves how to
adapt to a world that is changing faster and more profoundly than ever
before. The times of standard answers to standard problems are
irrevocably over. Instead, we need to search for more comprehensive
and flexible frameworks and mechanisms, thus leaving enough room
for case-by-case adaptations.



The enormity of the task can be illustrated by the results of a study
by the University of California at Berkeley. It showed that during 2002,
Five billion gigabytes of data was generated around the world. That
amount, which is the equivalent of about 800 megabytes per person, is
enough to fill 500,000 U.S. Libraries of Congress. The university
conducted a similar study in 1999, and the new results indicate a 30
percent rise since the first study in the amount of stored information. The
amount of data stored on hard disk drives was up 114 percent from the
earlier study. According to Peter Lyman, a professor at UC Berkeley, those
involved in the 1999 study expected that use of film and paper would drop
as users moved those media into electronic formats. Although film-based
photographs have dropped 9 percent since 1999, paper documents,
including books, journals, and others, have grown by as much as 43
percent. Lyman said that much of the content is accessed on computers,
but users print it out.

By embracing a Culture of Innovation and promoting the creation of
knowledge societies, UNESCO pursues a flexible approach that could, on
the one hand, help to set up guidelines for national governments, civil
society organisations and the private sector, and, on the other hand, enable
individuals to deal with innovation processes and the creation of
knowledge.
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Culture of Innovation or Innovation in Culture

The world economy is currently going through a major techno-
economic transformation that is comparable to the first and second
industrial revolutions (Freeman and Louca 2002, Perez 2002). The rapid
advance and diffusion of information and communication technologies
(ICTs), global integration of product and financial markets, increasing
specialization of firms' value-adding activities, new cooperative and skill-
intensive forms of organization as well as the growing differentiation of
demand patterns have challenged the old economic and social institutions
of industrialized societies (Hamé&ldinen 2003a). The market-oriented
reform proposals of neoclassical economists are too limited in the face of
this historical paradigm shift. It requires institutional adjustment at all
levels of socio-economic systems: in families, private, public and third
sector organizations, industrial sectors and clusters, regional and national
economies, and even in supranational institutions.

In a rapidly changing environment, the performance of socio-
economic systems is increasingly determined by their institutional
adjustment capacity. Rapid and balanced adjustment to the changing
environment can produce massive increasing returns that stem from the
systemic interdependencies, complementarities, synergies, positive
externalities and feedback loops within the new socio-economic paradigm
(Lipsey 1997; Hamaéldinen 2003). These systemic benefits increase the
productivity and aggregate demand in rapidly and systemically adjusting
societies. On the other hand, slow or partial adjustment leads to increasing
contradictions within the system, declining returns, slow productivity
growth and sluggish demand.

Major institutional changes are not easy, however (North 1990).
There are numerous examples of once mighty firms (Haméldinen and
Laitaméki 1993; Christensen 1997), industries (Womack, Jones and Roos
1991; Aoki 2001), regions (Schienstock 2003; Eliasson 2003) and
economies (Fairbanks and Lindsay 1997) that failed to change their
strategies, structures and institutions to match the rapidly evolving
environment. The most important barriers to change are mental: rigid
cognitive frames, beliefs and assumptions, values and behavioral norms



(Harrison and Huntington 2001; Hamaldinen 2003a). Some would call
these cultural rigidities. Well-established mental structures may prevent
decision makers from recognizing the institutional problems altogether.
This leads to ‘normal’ responses and policies that have worked well in the
past but do not anymore work in the changed environment.

Thus institutional change capacity and economic performance is
ultimately determined by collective learning and unlearning processes
which change the collective mental structures, or ‘culture’ (Harrison and
Huntington 2001; Hamaéldinen 2003a,b). Major institutional and policy
changes require reflective, ‘second order’ learning processes which do not
usually start without increasing contradictions, poor performance and
stress in the system. Such contradictions may stem from rapid
environmental change or the path-dependent specialization of the system.

Policy makers have many options in their attempt to facilitate
systemic change processes. The availability of information and knowledge
about the changing environment and accumulating contradictions is an
important determinant of collective learning processes. Policy makers can
take a proactive role in facilitating collective learning and institutional
change processes. They can promote the Culture of Innovation through
intelligence activities (e.g. foresight, benchmarking, future-oriented
research, etc.), policy- and future-oriented research, facilitating
competition in the media, reforming the curricula and teaching methods in
the education system (towards greater reflexivity), building reflective
organizational cultures, supporting networking activities, compensating
losers of change, building platforms for dialogue and undertaking
innovative pilot projects. These proactive policies are motivated by the
great potential benefits of rapid systemic adjustment and the need to avoid
major crises in the adjustment process.
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Culturally Rooted Innovation

1. Introduction

Over the past 18 years, through a series of technology exhibits of
traditional culture shown in museums, we have not only explored new
forms of dissemination of culture through multimedia technology, but have
also shown how cultural domains can shape new interface technology. The
projects aim to preserve, disseminate, and re-interpret the world’s
traditional knowledge using digital tools, however, the contribution goes
beyond mere digital documentation. The projects create an interesting
space of culture-conscious product design for “the rest of us”, the 4 billion
people lying on the wrong side of the digital divide, and illustrate the
potential of innovation in developing nations and emerging economies.

Re-questioning the Interface

The present form of the PC, consisting of a TV display with a screen,
a keyboard and a mouse, is based on a 30-year-old invention of the optical
mouse. While the hardware (keyboard, mouse) and software (button
pushing, windows, point and click) of the PC has stabilized over time
creating rich genres of multimedia documents, it is clear that this form
needs to be re-questioned, as paradigms of information access move from
personal computing to ubiquitous, mobile, and physical and tactile
computing.

Culturally rooted Computing

Over the past decade there has been an increasing interest in
bringing computing to developing cultures, and within these cultures,
bringing computing to untapped markets in rural areas. Since rural areas
of the world represent the last remaining areas of living “analog” cultures
in the world, i.e., cultures that rely on hand-based skills, our work seeks to
integrate traditional knowledge, hand-skills and body-friendly design in
new interface technology and learning applications.



In this paper, we present three examples of culturally rooted
computing which show how the interaction with the cultural domain can
help in re-designing the form of the computer itself. It is our hope that the
linkage of ‘culture’ and author will result into the design of richer
computing interfaces.

2. The Crossing Project

The term “crossing” is related to the Sanskrit term for a pilgrimage
site, i.e., a pilgrimage site as a crossing point and a space of learning,
refection and transformation (see Makkuni, 2003). The Crossing Project
has created a physical/virtual multimedia exhibition that was shown in
Bombay, New Delhi, New York and Linz allowing learners to connect to the
living knowledge traditions of Banaras, India, a pilgrimage site by the river
Ganges, and a 2000-year-old centre of learning. The technologies invented
illustrate a new form of body- and culture-friendly, tangible interfaces with
digital content.

The Crossing Project brought together futuristic, mobile,
multimedia technology and archetypal content, dealing with one of the
world’'s most ancient living cultures, Banaras. With respect to technology, it
guestioned the computing system and the Graphical User Interface
paradigm, which has served as the substrate of modern computing systems
for thirty years (see Wellner, 1993, Ishii and Ullmer, 1997; Want et al.,
1998). The Crossing technology presents alternative paradigms of
information access that integrate the hand and the body of the user in the
act of computer-based communication and learning. With respect to
content, it matched a traditional society’s notion of eco-cosmic connections
with mobile, multimedia technology-based connections. With respect to
design, it incorporated the expressions of traditional arts and crafts in the
design of information delivery devices.

The exhibition included 41 installations that illustrated alternatives
to the traditional computing workstation. The exhibited alternatives
invited the users to touch, turn, and tilt the interface of objects to access
learning content.
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3. Vrindavan Physical-Virtual Authoring Tools

Physical -Virtual Authoring Tools

The Crossing Project was initially conceived as a museum
exhibition. However, it now extends to fields of product design and user
interaction paradigms. In the Vrindavan Physical-Virtual Authoring Tools
project, we use the tactile physical icons concept developed by the
Crossing Project to explore continuous authoring activities using physical
and virtual media. In doing so, we examine in how far physical interactions
with computing representations provide a new medium for creative
expression. At a more general level, the development of such interfaces
could be applicable to cultures where keyboard and mouse paradigms may
not make sense.

The Vrindavan Content Domain

The Vrindavan project explores new forms of Physical-Virtual
authoring tools, in which children can compose multimedia presentations
using physical icons as well as virtual multimedia.

In order to explore the new media, we worked with children from
Vrindavan, a culturally rich and sacred city in North India, which has been
for many hundreds of years associated with the mythology and legends of
the cowherd god Krishna, and his consort, Radha. Since many places in
Vrindavan are physical embodiments of mythology, the city becomes a
living document enacting ancient mythology.

Workshops

A series of experiments in visual and tangible multimedia
composition allowed village children to understand the form and
composition of modern multimedia. A second series of experiments
enabled these children to present concepts and calendars, to develop
storyboards and to plan and execute a multimedia presentation.

Work Process

Children huddle around a shared representational and display space
when composing work in traditional media. Children work on clay icons,
involving social interaction, the observance of each other’s tools and the



emergence of a shared artifact. Most modern workstations function, to the
contrary, as individual workspaces with no provision for social interaction
or for shared access to presentations of the “collective” or the “periphery
of the collective”.

Physical and Virtual Authoring Medium

Inspired by the form of a huddled group of children around a shared
work and presentation space, we created a computational display and
interface allowing children to share a combined display screen and
interface, and use tools to compose a multimedia presentation using
physical tactile and digital multimedia. We call this process ‘PV' — physical
and virtual authoring. The size of the display allows a group of seven and
eight children to work together and compose a map of their city. Children
see each other around the display and share each other’s tools, while the
display itself functions as an interface. Physical objects can be placed on
the surface, affecting the presentation, so that an action on the interface,
and the resulting update of the display occur on the same surface.

Composition Tools and Process

We used the new display and interface media to allow children to
compose a map of their city, Vrindavan. Vrindavan is a city of temples,
gardens, trees and roads with mythological stories associated to physical
spaces. Children compose a map of the city by designing roads, positioning
temples and trees, and associating different elements on the map with
video links, also produced by the children. The selection and arrangement
of images on the map, and the creation of links to the map allow the child
to compose a reasonably complex multimedia document.

4. Communal Innovation in Transportation Technology in
Asia

A wide spectrum of public transportation is used in Asia, such as
rickshaws and taxis. Communities personalize these functional modes of
transportation, which serve millions of people, with their own narratives.
Technologies that would otherwise homogenize their users thrive as
platforms of cultural expression.

Communities of users personalize their vehicles to different degrees
of ornamentation. The resulting array of graphics, textures, patterns,



motifs, paintings, embossing, composite materials, talismans, quotes and
decorative accessories constitutes an amazing variety of anonymous artists
and indigenous art, ranging from hand paintings over poster art, paper
cutting and audio mixing to accessory art.

Different communities collectively express their identities in diverse
ways. This study focuses on vehicular graphic art as a point of departure to
explore in how far the need to ornament is fundamental to Asian cultures.
Since global companies are becoming interested in the dissemination and
accessibility of ICTs in emerging economies, this study, particularly, focuses
on the process of personalization so that future products and services
respect fundamental cultural needs. The study infers that culturally rooted
technology is a means to increasing accessibility of ICTs in emerging
economies.

We therefore deduce that technologies that provide for
personalization can enable cultures to preserve their identities in an era of
globalization.

Conclusion

The aforementioned projects are beautiful examples of innovation in
the field of technology interfaces that feature technology that “ceases” to be
a mere “technology”, but becomes an extension and experience of
community identity. Working with developing countries’ cultures
provoked innovation at fundamental levels of user interfaces. It also
highlighted designers’ awareness for ornamentation, customization and
personalization. The rich technologies described in this paper illustrate the
potential of innovation that can be released through working with and in
the traditional cultural domain at the fundamental level of interface re-
design as well as at the level of culturally appropriate computing in
developing and developed nations.
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Promoting the Culture of Innovation: on systems of
innovation, knowledge and policy

1. Culture and societal dynamics in the innovation
system

The understanding of the phenomena of innovation has gradually
changed since the second half of the 20th century. Generally speaking,
from the 1930s until the 1960s, industrialized countries emphasised the
production of advanced scientific knowledge. Science was to provide
wealth and progress in the post-war period and in the golden age of the
welfare state. But in the 1970s, the productive crises and subsequent
difficult industrial adjustment processes directed the attention towards
issues, such as strategic industries and technological development. The
focus on science was not abandoned, but it was placed in a broader context
in which the industrial application of advanced knowledge was a key
notion. This technological perspective was the dominant paradigm in the
1970s and all through the 1980s.

In the 1990s, however, the previous perspectives on science and
technology turned out to be too narrow and too disentangled from other
important societal and economic processes, which could also generate
development and growth dynamics. The term “innovation” emerged,
seeking to relate this process to a broader context beyond the strict
scientific and technological realms. Innovation is related to the overall
socio-economic context in which productive and economic activities take
place. Figure 1 illustrates in how far the term “innovation” not only
comprises science and technology, but also the overall economic
institutional framework including technical change as well as the “soft”
societal context embedding the innovation process.

This systemic vision on innovation is based on the understanding
that it takes place within the specific features of each national economy,
namely, the ‘structure of production’ and ‘the institutional set up’
(Lundvall, 1992), and the specific features of each society, namely, its ‘self-
understanding’ and its ‘collective aspirations’ (Borras, 2003). This is what
we might call, the ‘integrated vision of systems of innovation’, whereas a



Culture of Innovation is a specific expression and a central element of the
societal dynamics taking place within the overall innovation system
dynamics.

Christopher Freeman has suggested a different understanding of
systems of innovation. For this author a system of innovation is composed
by five different sub-systems, namely, science, technology, economy,
politics and general culture, which interact with each other generating a
specific innovation output (Freeman, 1997, 2002). “These five subdivisions
are proposed here for fundamental reasons. In the first place, they are proposed
because each of them has been shown to have some independent influence on
the process of economic growth, varying to be sure in different periods and
different parts of the world. Finally, and most important of all, it is precisely
the relative autonomy of each of these five processes which can give rise to
problems of lack of synchronicity and harmony or alternatively of harmonious
integration and virtuous circle effects on economic growth. It is thus essential
to study both the relatively independent development of each stream of history
and their interdependencies, their loss of integration and their reintegration’
(Freeman, 1997: 8).”

These five sub-systems are interconnected, but operate
autonomously from each other. Figure 2 illustrates the “Olympic rings”
model.

Freeman’s co-evolution of these five sub-systems of human action is
suggestive, as it does not take into account their intrinsic inter-dependency
and provides little explanation about ‘what matters most’, or about the
form of their interaction.

The integrated vision of the innovation system, illustrated in figure
1, places the societal dynamics and economic institutions, as the elements
that define and shape the knowledge and productive systems, at the very
centre of the innovation process.

Societal dynamics of self-reflection and of collective aspirations can
be broadly defined as the Culture of Innovation, representing the true ‘glue’
and dynamic element of the system.

2. Some policy initiatives in Europe

In spite of these theoretical considerations about how the elements
of the system of innovation relate to each other, the term ‘innovation’ has
received much attention from policy makers of the industrialized world.

The endorsement of the innovation policy paradigm by many
European governments (Biebelbauer & Borrés, 2003) since the mid-late



1990s allowed public action to expand from the scientific and
technological field to the ‘soft’, ‘cultural’ and ‘societal’ dimensions of the
innovation process.

Interesting initiatives at national, supra-national and sub-national
level have been launched, that tackle this ‘soft’ aspect of innovation.

Examples at national level

All through the 1990s, the Danish government has developed a
series of initiatives on innovation. The most popular ones focused on the
risk capital market and the stimulation of inter-firm collaboration
(Christensen, 2003). Recently, the ministry of industry has launched an
ambitious action plan to reinforce entrepreneurship, in the fields of
entrepreneurship culture and risk-taking attitude, professional business
services, better administrative context, financing and taxes, and research
and high technology.

Another interesting example is the recent effort of the Estonian
government to enhance the conditions for spin-offs. The Spin off programme
has two main goals: to assist the creation of new knowledge-intensive firms,
and to support different forms of technology transfer to entrepreneurs.

Examples at sub-national 7 regional level

Interesting European initiatives also exist on the sub-national
(regional) level. The government of Catalonia (Spain) has recently
elaborated an innovation plan with six different areas of action:
knowledge-intensive entrepreneurship, innovation management,
technological market, production innovation and logistics, digitalisation
and financing. Initiatives promoting the enhancement of innovative
