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“Like politics, all innovation is local”
Moretti 2012

“Regions' performance depends not only on that of enterprises and
research institutes but also on interactions between different
stakeholders, enterprises and organisations, whose knowledge and
know-how build up over time.”
EU Regional Innovation Scoreboard 2012

“The region’s task is to develop a vision for regional development,
mobilise actors around it, and implement the appropriate policy mix
to support the vision.”
OECD Regions and Innovation Policy 2011
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1. Introduction
Today, innovation is seen as a complex and important issue which affects the whole society
and changes the daily life of communities, disrupting and creating new jobs, modifying industry
structures and shifting profits from old to new businesses. In addition to this, in recent years, the
focus on innovation has even more increased, especially because of the many factors which are
impacting on the economic and social environment where innovation takes place and develops.
All these factors, such as the changes in the international division of labour or the ongoing long
period of economic slowdown which started in 2008, are reshaping global interaction and
markets, making an innovative environment the key driver to increase economic
competitiveness, solve social challenges and support the transformation of society.
In this global and dynamic context, to invest in innovation and research is considered vital to
ensure long term prosperity and to emerge from the global crisis with an innovation-induced
productivity growth, policymakers are placing innovation at the top of their agenda. However, in
this context of change, also the innovation process itself is changing face. Two agents in
particular are shaping the new face of innovation: the economic crisis and the decentralisation
of powers and resources from central governments to regional and local administrations.
Despite their growing importance, innovation policies are also being affected by this unstable
economic period and suffering from cuts in the public and private investments. As such, the
support of many international organizations, such as the OECD, is fundamental in highlighting
how innovation has to be at the core of every growth strategy to ensure long term success and
to keep up with the global competitiveness.
The other factor which is deeply influencing the design and implementation of innovation
policies is the increasing demand for decentralisation of powers and resources from central
governments to regional and local administrations. This tendency, going on in most parts of the
world, can be interpreted as the acknowledgement that regional forces may be, as in OECD,
“the real agents of change”, being closer to citizens and able so to better address their particular
needs and issues created by large scale challenges. Decentralisation in this framework
therefore can result in the customisation of a specific development strategy according to the
region’s characteristics.
The awareness of the difficulties brought by all these rapid changes and the challenge then of
designing a broad and effective innovation policy in such a dynamic and unpredictable context
was the origin of our research. This work in fact meets the distinct need for a review and a
detailed empirical research on the state of the art in innovation systems and its aim is to have a
closer insight and a better understanding on how all the stakeholders involved in creating and
spreading innovation interact and operate.
This paper can be divided into three parts. The first one, from chapters 2 to 4, is focused on the
analysis of the most recent contributions of the OECD to the debate around innovation systems
and policies. After an excursus on the nature and the modus operandi of this international
organization, its way of working and its importance for innovation, we proceed to go through the
seven most used policies adopted by governments to boost innovation. Then, in chapter 4 we
analyse in detail, always in line with the OECD outlines and especially with its work on Regional
Innovation Systems (RIS), the categorisation of OECD regions using innovation related
variables. Innovation is in fact increasingly a local phenomenon but not all the local
governments have to embrace the same policy. There is not one perfect model, a “one size fits
all”. OECD identifies three different types of regions, each one with a different priority and a
specific strategy. This approach provides a useful structure to better comprehend the
differences between regions which are more dependent on innovative knowledge, expertise and
regions which rely still on a more traditional economy. This theoretical framework will be then
fundamental in the third and last part, where it is used to look how in practice these concepts
may be applied.
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In the second part, chapter 5, we analyse the Triple Helix model, which is considered as the
state of the art in literature concerning regional innovation policies. In the last twenty years,
society has faced a shift in the paradigm from a manufacturing-based economy toward a
knowledge-based one. In this dynamic context the role played by universities and private firms
became gradually more relevant, with the former being considered the driving force of the
innovation process in nearly every developed country. The main challenge for governments, in
this new idea of development, is to coordinate the different stakeholders taking part in
innovation. All the interactions among government, universities and firms are described within
the Triple Helix and we provide both a conceptual and analytical framework in order to
implement the model. In the first part of the chapter we identify all the functions of the three
stakeholders, in the second we define the three spaces showing how to create them in society
with best practice cases. Lastly we point out some critiques which should remind the
policymaker that innovation policy must be tailored on the cultural, economic and social
background of the region.
In the last part, chapter 6, we try to progress from theory to practice, using the theoretical
framework developed in the previous chapters to look at how RIS have been realized in 5 target
regions. Specifically, we examine the RIS of two regions in Italy (Trento Province and Emilia
Romagna), two German Lander (Baden-Württemberg and North-Rhine Westphalia) and one
Australian state (South Australia).
In each region we try to determine who the main players of the local innovation system are and
how the governance of this field is structured, in other words who assumes a guiding role due to
the characteristics of the local environment. Then we look at how the innovation system is
structured, what are its main features, which policies have been enacted and if and how a Triple
Helix model may be identified. The goal of this third and last part is to apply to the reality of a
country the theories and doctrines presented in the previous two parts, and to search for a best
practice, looking at past experiences and at the extent in which past innovation policy measures
have managed to positively influence innovation processes in a given context.
Lastly, in our conclusions, we observe the importance for innovation policies to be tailored on
the economic, cultural and social background of the region in order to foster long term regional
development.
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2. On the shoulders of the giants: OECD role in
the innovation policy system
2.1 Role of OECD
The Organization for Economic Co-operation and Development OECD is an international organization
founded in September 1961 in Paris which includes all the most advanced countries of the world in
order to promote cooperation between states and assist their economic development and social
transformations. In 2012 this international body consisted of 34 member countries: 24 Europeans, 4
American, 4 Asian and 2 from Oceania.
The primary OECD decision-making body is the Council, composed of representatives from all
Member States. The Council is led by a Chairman whom is appointed annually, which meets at
ministerial sessions. However, when meeting in sessions of Permanent Representatives, the Council
is chaired by the Secretary-General whom is appointed by the Council on a five-year term.
The list of members highlights what is probably one of the most distinct characteristics of the OECD:
since the very beginning it was not only a European organization but was open to participation of
countries from all over the world, especially the ones which have recently risen to independence and
still were in the process of economic underdevelopment, necessitating so the contribution of the
industrial states of the advanced world. Another key feature of the organization is that there are no
status differences amongst member states: decisions are taken at every level following the principle of
unanimity, tempered by the procedural rule of abstention. The consequence of this is that decisions
taken by its governing bodies, even if voted by a majority, are not binding for a member state which
abstained; this is also a consequence of the fact that OECD, from a juridical point of view, has no
character of supra-nationality and there is no system to enforce decisions.
The most significant feature however is the purpose of the organization. OECD was not created with
the only object to assist the development of states but also to work on the improvement of living
conditions, in fidelity to the principles of liberalization and mutual cooperation. Since its foundation this
new entity has operated not just in supporting the expansion of members’ economies or markets but
has also contributed to the continuous improvement of domestic policy making and a more coordinated cooperation among states, in order to build healthier and fairer economies, create more
employment and also to contribute to the economic development of non-member countries with
capital injections and technical assistance.
This object is mainly reached through recommendations that come out of a continuous and systematic
review and analysis of almost every factor that can have an effect on economic and social policy, from
R&D to energy problems, from environment protection to education or international trade, designing
economic policies and joint actions.

2.2 OECD way of working
OECD’s recommendations and advice are the result of extensive statistical and economic information
researches, using as a source member states data, both in the aggregate and individually considered.
Specifically, as shown in the following table, its way of working is usually divided into three steps:
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OECD methodology
1. First phase starts with data collection and analyses in a comparative country approach by
the OECD Secretariat. This process allows comparisons of statistics across countries and
provides a macro-economic and micro-economic research framework for the following
policy advisory activity.
2. In the second stage, this information, according to the field, is discussed inside special
committees, formed by experts and policymakers of the state members. Discussions can
lead to formal agreements or, more often, recommendations for policy-making.
3. Lastly, the Council, based on committees’ conclusions, makes decisions. Then the
national governments can implement and enforce recommendations.
The final outcome of this process is usually a publication, containing a rich and broad research
based on statistical and economic information. These papers contain opinions and
recommendations that, with the comfort of a solid and extensive empirical analysis, are aimed
to help governments of the member states when designing and determining their policies.

2.3 Importance of the OECD in the debate on innovation
In the last twenty years there has been a relevant shift in the core activities of the OECD. At the
end of the cold war, this organization had started to ignite international discussions and
cooperation. Since the nineties in fact, with the end of all ideological barriers and the growing
importance of words like globalization, national borders started to lose their economic meaning,
substituted by the rapid growth of international economic interdependence and the dynamics of
a global economy. In this new context the OECD’s function as a forum for discussion by its
members became of primary importance: its members needed a space to discuss and study the
development and the impact of their national policies and to adopt cooperative approaches and
joint actions in the management of their economies, in line with the idea that domestic
economies are now strongly affected by the interaction with other state policies. OECD today
carries forward these ideas for the benefit of the wider global economy and raises awareness
on topical issues such as climate change, impact of technological changes on societies, spread
of wealth inequalities in the rich Western countries and, last but not least, the importance of
investing in innovation.
Especially in recent years, in the midst of a global economic crisis, OECD has taken on a
leading role in promoting and encouraging states to fund and support innovation process, in the
belief that its members need innovation policies to face the economic slowdown and accelerate
the process of recovery. As underlined in the “Ministerial report on the OECD Innovation
Strategy” in 2010:
“Today, the world’s societies face severe economic and social challenges. The 2008-09
economic downturn has led to reduced potential output growth, rising unemployment and
soaring public debt. To recover, countries need to find new and sustainable sources of growth.
The search for new sources of growth comes however at a time when many countries have
stagnating or declining populations and face diminishing returns from labour inputs and
investment in physical capital. Future growth must therefore increasingly come from innovationinduced productivity growth. Innovation – the introduction of a new or significantly improved
product, process or method – holds the key to boosting productivity.”
There is no distinction between advanced and emerging countries: innovation-driven growth is
a positive numbers game for everyone, being a powerful engine to boost growth, generate
employment and improve productivity. To emerge from the crisis, creating knowledge is
essential, in particular considering that we are moving forward to an always more competitive
and connected global economy.
However, even if innovation is a win-win situation, there is a risk of rising importance: because
of the current circumstances in which many governments are working (shortage of funds, high
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public debt,..), policymakers often make decisions that bring positive effects in the very short
term but which are inefficient in a longer term perspective. Investments in R&D and innovation
hardly show positive effects in the present but sow seeds that will bring prosperity in the future.
As underlined explicitly by the already mentioned ministerial report: “It is crucial to continue to
invest in future long-term sources of growth, such as education, infrastructure and research.
This must be a continuing priority as countries seek to move beyond the current crisis. While
cutting back public investment in support of innovation may provide short-term fiscal relief, it will
hurt long-term growth. The focus on these areas in recent stimulus packages was welcome, but
a continuing strong baseline of investment is essential if productivity benefits are to accrue and
a return to growth is to be achieved” (Ministerial report on the OECD Innovation Strategy, 2010).
The path suggested by the OECD then is not to cut, but to improve the efficiency of government
spending.
OECD today, due to the possibility of direct access to a unique body of data of some of the
richest countries in the world, is called upon to act and be in the forefront of the innovation
process, giving guidelines and helping to face the new social and global challenges. Especially
regarding the field of regional innovation policy, which is the core of this research, OECD’s work
is a milestone and has to be taken, for its extensiveness and its originality, as an essential
reference point.
The aim of the organization in this field is to assist policymakers of national and regional
governments in several policy fields (regional development, science and innovation at a local
level…), helping them to better determine an efficient portfolio of innovation and R&D
measures, in particular in these times of recession and constrained public finances. As
indicated in the 2012 paper on OECD’s work on Regional Innovation, the organization in this
sector performs a series of important tasks:


Improve the evidence base for policy design, monitoring and evaluation;



Better use of resources in different regional contexts;



Develop an effective policy mix adapted to regional challenges;



Promote coherence between innovation and other policy objectives;



Support policy dialogue across regions and countries;

The main outcomes of this activity are thematic publications and working papers, such as the
peer reviews of regions (portrait of a RIS, local strategies and challenges) and the periodic
reports on the state of art and the ongoing trends of the national OECD members’ innovation
policies. A very significant outcome, that has been one of the main sources of inspiration for
this paper, is the 2011 “Regions and Innovation Policy Review”, publication divided into two
parts. In the first part, OECD points out a framework for the design and implementation of
innovation policies in general, insisting upon a close joint action between national and regional
governments; where in the second part it highlights a mix of best practice and tools that should
provide help to the present policymakers. Another important instrument that has been
extensively used in our research and that is a result of the research efforts of OECD in this field
is the Regional Database - a large catalogue of regional statistics and information.
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OECD Regional Database
The OECD Regional Database is a collection of statistics at the regional level. Managed by
the Directorate for Public Governance and Territorial Development (GOV), the data is
collected every year through a questionnaire sent to the delegates of the Working Party on
Territorial Indicators (WPTI), and through access to the websites of National Statistical
Offices and Eurostat. The database provides a unique set of yearly time-series of statistics
and indicators (around 40, including demography, economic accounts, labour market,
innovation, and many more) covering about 2,000 regions at different territorial levels in
OECD member countries and other economies.

3. Innovation policy instruments: the tools of
the policy-maker
In the second section of this paper, on the footsteps of the already mentioned OECD work on
regional innovation, we try to answer these two questions, addressing the present need for a
simple and clear overview of this topic, an introduction that could be both easily accessible and
useful not only for those who are directly involved and affected by these measures, but also for
people who are interested in approaching for the first time the ongoing discussions of this young
policy field. In the next pages our aim is to summarize which instruments have been concretely
used so far by policy-makers, both at a national and regional level, to enhance and hamper
innovation.
Past and present experiences in fact teach that there are a variety of different ways for a
government to support the transition towards an innovation and knowledge-driven path, and
over the last decades a number of different key strategies have been applied and followed.
Hoping that our “snapshot” itself may be a “useful tool”, each one of these standard policy
instruments will be briefly introduced by a definition and then shortly analysed, taking into
consideration especially the expected outcomes and the most controversial points and issues.
Before starting however it is extremely important to clarify that each one of these instruments,
represents the final stage after several attempts and it is the result of the combined efforts of
different agents, both public and private. This means that even if, theoretically, these innovation
instruments could be considered as generic models, they must be then tailored to the local
framework and its characteristic. Furthermore, in most times that these policies have been used,
they were not implemented in isolation but in mixed strategies, thus making them even more
difficult to understand their impact.
As shown in Graph 2, the most frequently used innovation policy tools are the following six:



Science and technology parks



Clusters



Support for innovative small and medium enterprises (SMEs) and
start ups
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Innovation vouchers



Schemes for talent attraction and retention



Funding for research infrastructure

Graph 2
Most common innovation policy tools

Science
& Technology
Parks

Funds for
Research
Infrastructures

Clusters

Most
common
innovation
policy tools

Talent
Attraction

SMEs and Start
ups Support

Innovation
Vouchers
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3.1 Science and Technology Parks
Science and technology (S&T) parks are probably the oldest and the most debated instrument
for promoting innovation and development at a regional level.
However, despite their common use, it is not simple to define S&T parks because in general this
term includes a large range of initiatives aimed at providing stimulus to the growth of high
technology employment and to encourage knowledge transfer between universities, research
centres and private companies.
S&T parks usually involve physical infrastructures and entrepreneurship support services.
These spaces, where new high-tech firms may arise or existing ones are attracted, are home to
multiple stakeholders, both from private and public sectors, and are places where entrepreneurs
and researchers can carry out joint projects in a dense innovative infrastructure. These entities
are generally (especially in the US) operated by a university or a university-affiliated non-profit
organization, due to the fact that these institutions have always historically supported these
initiatives, especially thanks to their better knowledge capacity. The first endeavour to build up
such networks in order to stimulate new ideas and technologies was in California, near Stanford
University, in the 1950s. This first attempt was away from the public eye until the mid 70s, when
the clear success of the Stanford science park, embryo of the now known Silicon Valley, was
worldly renown. In the 80s and 90s, S&T parks catalysed the attention of policymakers of
numerous advanced countries and became the innovation policy par excellence. Since that
moment this instrument has been exported and adopted in different parts of the world, every
time with relevant distinctions. For example, in the US, since its origin, it has been viewed as a
university’s instrument to stimulate research and attract large firms’ capitals. However in
Europe it was imported more in the form of the incubator or innovation centre, to assist the
formation of new firms, and that was fundamental for the changes occurring in the old industrial
European cities.
Today, S&T parks are a highly debated topic, at the heart of every debate on innovation policy
measures. There is in fact still no consensus at present on the final impact of S&T parks on the
real local economy and society. The current literature on this policy instrument is divided: on
one hand there are some who focus on the positive effects, sustaining that new technology
based firms located in a science park have a comparative advantage compared to the ones who
are not (Lofsten and Lindelof, 2002) or yield greater outputs in R&D (Yang et al, 2009); while,
on the other hand, there are studies underlining that there is a substantial failure in reading this
policy tool and its performances (Phan, Siegel, Wright, 2005) or that there is no virtually
empirical evidence of the impact of these facilities on research productivity (Siegel, Westhead,
Wright, 2003).
Of particular importance, there seems to be the argument which highlights that the presence of
a science park does not automatically affect the growth rate of high-technology industry in the
surrounding region (Shearmur and Doloreaux, 2000). What appears to be noticed then,
especially in line with this last influent study, is that the success of S&T parks in the creation
and development of a regional advanced and high-tech industry is closely related with
the local demand for R&D. This is also evidenced by empirical facts: in the past the most
successful examples of these entities were the ones which were already located in regions that
were booming before their foundation (California or Surrey are good examples). It seems then
that this policy instrument may be leverage only if linked to a context where there is
already a high demand for knowledge and technological capabilities, facilitating for
instance the technology transfer, but not vice versa. In the opposite case in fact it will
probably have a limited impact beyond park boundaries, being non influential for the local
wealth and growth.
Instead there are good examples of what science parks can do if rooted in the right soil, for
instance in creating high skilled employment: one above all is the Sandia S&T Park in New
Mexico. Here, just in 2012, 9,957 people were employed, 1,307 of which were new hires
(Sandia National Laboratories: Economic Impact 2012).
In conclusion, even if the impact on the regional development and growth is controversial, the
potentiality of this kind of policy is still, in present days, widely recognised: as a matter of fact
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one of the measures encouraged by the last US administration with the COMPETES Act in
2007, in order to promote and strengthen innovation, is precisely to invest more in the creation
and the strengthening of S&T parks.

3.2 Clusters
Compared to the spread of the idea of an S&T Park, the concept of “cluster” is a relatively new
one. In fact, this word became popular in the 90s, after the publishing of the famous work of
Michael Porter called “The Comparative Advantages of Nation” in 1990. In this book it was
argued that firms and other organizations are more competitive if located in the same
geographical area - proximity being a key factor to ignite external scale economies. This
concept emphasizes all the benefits generated for the territory by the concentration of more
firms, such as a reduction in the cost of production and new linkages. Using the words of the
author himself, the idea of cluster indicates “a geographically proximate group of interconnected
companies and associated institution in a particular field, linked by commonalities and
complementarities.”
The importance of clusters also was the first step towards a new way to look at innovation and
regional development, not as a simple sum of a series of elements that can be added
mathematically (universities + firms = innovation) but like a non-linear process, thus recognizing
the role of the social and institutional environment where a company is located and the role of
other relevant stakeholders, like venture capitalists or foundations. Policies addressed to
stimulate clusters then could not be simply directed to subsidize single agents, like companies
or research centres; instead, the cluster being a systemic concept, planning one means taking
into consideration many stakeholders and their possible interactions.
Since the broad diffusion of this idea over the last twenty years, the creation and improvement
of clusters through regional policies have been differently performed. As pointed out by OECD,
governments have acted, both at national and regional level, in three main different ways:


Direct intervention through heavy public support;



Stimulating on a territorial basis the synergies between the different players of
the clusters (firms, research centres, foundations,..) and facilitating collaborations
and linkages;



Collective project support.

According to the OECD, the wide use of these policy tools is largely due to the fact that clusters
are likely to be the most appropriate policy for local governments, because they are normally
more informed about the situation of the territory, its lacks and needs, and thus they can design
policies which are more tailored to the specific regional circumstances. Benefits of these policy
instruments however do not have to underestimate the risks and the importance of a cautious
enforcement. As Michael Porter himself has underlined in his work “Clusters and the New
Economics of Competition”, three aspects have to be taken into consideration:


Cluster initiatives take a long time to take roots and consolidate, therefore it is
crucial to sustain them over time to produce benefits in the long term;



Do not overrate the potential role of a cluster policy, since usually the success in
implementation depends on historical and geographical circumstances, as the local
strengths and resources;



Select accurately the cluster objects, since the risk of choice to support and focus on
the wrong elements (such as funding R&D when there are high barriers to enter or a
lack of domestic demand), could easily lead to a pitfall.

These three points seem to be connected to the same issues mentioned in the designing and
developing of S&T parks: these innovation policies may ease the technological transfer but do
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not generate automatically new firms. By looking at present clusters it appears clear how each
one is unique and involves many different variables, among which include a fruitful combination
of entrepreneurial and courageous investors. The example of Silicon Valley could be
enlightening. As it is underlined in the book “Understanding Silicon Valley, the anatomy of an
entrepreneurial region“, not every region can aspire to be the next California, mainly because of
the uniqueness of this area: “the essence of Silicon Valley is the clusters of institutions
dedicated to creating firms” (Kenney, 2000). In this part of California, investors, attorneys,
consultants and accounting agencies are all focused on generating new ideas; this could be
true even for other regions but the exceptionality of this case is that, unlike other industrial
areas, here there is a more firmer risk-on attitude and therefore a higher injection of venture
capitals, probably part of the DNA of this business habitat and history.
In conclusion, in regard to the existing scientific literature on clusters there is another relevant
issue which recurs and has to be mentioned: evaluations of clusters policies are extremely
problematic. This is for two reasons:


Cluster programmes do not usually consider post impact evaluation;



The most used method for the evaluation of the effects is too simplistic, focusing only
on a single element, such as the number of companies enlisted in the cluster registry.
This contradicts though the basic nature of a cluster, which is a systemic and interactive
reality made by different agents.

3.3 Support for innovative SMEs and start ups
The importance of innovative SMEs and start ups for advanced economies has been clearly
recognised from the beginning of the OECD Bologna Process on Entrepreneurship and SME
policies in 2000. After the launch of this project there has been an increasing amount of
awareness and interest in the world for SMEs and their contribution to economic development
and innovation.
One reason for this rediscovered interest is because of the failure of many economic
development strategies aimed at attracting large firms with fiscal advantages and supplies,
which then proved to be unsuccessful, or successful only at a great cost. In addition, these
kinds of attraction policies proved to be particularly costly, generating competition for firms
among jurisdictions. All these factors caused many experts to abandon this strategy, shifting to
an approach that placed the creation and growth of small enterprises or the support of existing
ones at the top of the agenda. The economical relevance of SMEs in fact is evident: according
to 2011 OECD data, over 60-70% of the net job creation of the members of the organization is
produced by small and medium businesses and, only in the European Union countries, they
count for at least 2/3 of the total GDP.
Although they are a relevant source of employment and economic growth, the SMEs face some
challenges, especially in innovation, due to these companies experiencing difficulties in
accessing finance markets, sourcing and absorbing technologies and applying new
management techniques. This is where governments come into play. Policymakers at both
national and regional level can raise the number of SMEs, getting all the benefits of their impact
on the local environment, promoting policies that are directed to assist SMEs in their main
challenges. With this aim OECD recommended a series of policies, which are:


Create a conducive entrepreneurial business environment, for example simplifying
administration and regulations that affect new firm creation and SMEs;



Facilitate SME internationalisation, such as increasing the participation of SMEs in
international collaborative research programmes;



Improve SME intellectual asset management, like supporting the development of a
market for professional services for intellectual assets management and intellectual
property use;
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Enhance entrepreneurship skills, for example embedding the teaching of an
entrepreneurship mindset in school curricula;



Increase the exploitation of opportunities from public research and procurement
for SMEs and entrepreneurship, for instance using public procurement to accelerate
the demand for innovation from new and small firms;



Strengthen mechanisms for international review and information exchange on
SME and entrepreneurship policies, like developing a regular programme of peer
review assessments of national government policies.

In recent years, to call attention on the important role of the small and medium firms on
economic development has become a real mantra for policymakers of advanced countries and
it is considered as one of the policies that may be more successful in escaping the recession
trap. A good example of this trend is the economic and innovation policy of the Obama
administration which considers SMEs as the backbone of the US economy: “I’ve also proposed
reducing to zero the capital gains tax for investments in small or start-up businesses, because
small businesses are innovative businesses; they produce 13 times more patents per employee
than large companies do” (Obama, 2009).
However, the value of SMEs is still a hot and controversial topic and there are distinguished
researches where it is argued that there is no clear evidence that small businesses are more
effective innovators in today’s economy.
In research by Kelly Edmiston for instance, based on the evaluation of the economic
development role of small and large businesses, the effective role of small and medium
enterprises is questioned. In his research, the author suggested that they both present
considerable advantages and should be equally taken into consideration (Edmiston, 2007). On
one hand in fact small firms create the majority of new jobs and are critical innovators but on the
other hand large businesses are also important in innovation and offer more stable and better
earning jobs on the average. Innovation of both small businesses and large businesses are
inextricably linked. However, the same study highlights that experience and researches in this
field had suggested that attempts to recruit large enterprises to a specific community are
unlikely to be successful, mainly because of competition from competing communities.
Developing a territory then is to first of all create the conditions for the creation and growth of
firms endogenously, so that they are able to renew themselves and develop their own
technologies and business concepts; with his words “concentrating on organic growth, or the
growth of existing or “home-grown” businesses, is likely to be a much more successful strategy
than the recruitment of new firms.” In line with this, according to Edmiston, a successful strategy
may be to focus on developing an attractive and supportive environment that might enable any
business, whether small or large, to flourish, and to allow the market to sort out which
businesses succeed.

3.4 Innovation Vouchers
According to the definition of OECD, an innovation voucher is “a small lines of credit provided
by governments to small and medium-sized enterprises to purchase services from public
knowledge providers with a view to introducing innovations (new products, processes or
services) in their business operations” (OECD Innovation Policy Platform, 2010). Innovation
vouchers are a simple and light innovation policy instrument addressed to fulfil the gap of
knowledge of small firms which cannot afford to invest the necessary costs of R&D and do not
guarantee high yields and returns to potential innovation investors. The basic concept is at the
same time simple and revolutionary: with a small amount of money SMEs are incentivized to
approach sources of knowledge with practical innovation related problems, and on the other
side the knowledge provider is encouraged to work with the small firms even if it might not have
done spontaneously. The expected outcome from this activity is usually to obtain a patent or
innovation that will help gain market position, or reduce production costs, which affect the final
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selling price and the company, increasing its competitiveness in the markets. Usually the
delivery agency is a public organization but often vouchers are provided by universities.
The most controversial point regarding this type of intervention is that vouchers only facilitate
one-off and subsidised industry-university co-operation, but are probably not influential in the
long run, not affecting the attitude of small businesses towards innovation and research.
Another aspect often argued is the brokering role which has been often played by universities,
thus risking a potential conflict of interest between the university as the scheme’s operator and
as knowledge provider and also inefficiency due to the limited experience of the university
management. As pointed out in the 2010 OECD Innovation Policy Handbook, experience
suggests that public agencies are best suited for the brokering role that a voucher scheme
requires.
Limited studies have focused on this innovation policy instrument because of its relatively
young age. However, there are an increasing number of researches with the object being to
measure the real impact of these initiatives on the local economy. One of the most influential is
the one launched by Aston Business School (ABS) on its own innovation voucher program; this
was an innovative voucher initiative that had distributed 661 vouchers between June 2007 and
December 2010, worth £3,000 each, to West Midland SMEs, which used the vouchers to
purchase academic expertise and to stimulate new products, processes and service
innovations.
This venture was the first to be delivered in England and, because of its success, the same
scheme was then used for the national roll-out of the innovation vouchers. The results of this
initiative were very important: to study the effects of the vouchers, SMEs were asked to report
the probability they would have implemented the innovation in the absence of the support they
received from academics. On average, the final evaluation estimates that, in 39% of cases,
firms would not have been able to implement innovative new products or processes without the
support they received. A further 36% of those implementing innovations reported that support
from academics had enabled them to implement their innovation earlier than they otherwise
would have been able to, saving an average time of 0.55 years. In terms of effectiveness then,
the Innovation Voucher scheme successfully engaged a substantial body of companies that
have never previously worked with universities, although SMEs which had worked with
universities in the past comprised more than half of the 661 beneficiaries. A high level of
satisfaction amongst the voucher winners, academics and HEIs servicing the vouchers suggest
that the scheme operated effectively.
The same benefits were observed in a study by Stejskal and Matatkova called “Innovation
Vouchers as a Suitable Instrument for Effective Public Support of Innovations by Local Public
Administration”, in which the positive impact of an innovation voucher policy in South Moravia, a
region of the Czech Republic was analysed (Stejskal and Matatkova, International Journal Of
Systems Application, Engineering & Development, 2012). The innovative voucher in this case
was particularly successful because of the local economic context. In fact, for companies in the
Czech Republic, it was not common to have an R&D department and, especially in the South
Moravian Region, they were traditionally used (before the introduction of the innovative R&D
incentives) to rely on innovation just in the form of improvements or production proposals for
implementation of small product innovation. However, after three years of vouchers, there has
been an observable improvement. The controlled-group of companies that benefited from the
vouchers, even after the exhaustion of the innovation voucher, continued cooperating with
scientific-research centres. Another considerable output registered was the increase of added
value of the enterprise. However, some negative findings were also reported. First voucher
holders in most of the cases did not encourage public financial support for major innovation,
which would have increased production capacity, created new jobs and increased revenue. Also
the lack of monitoring by the implementer of innovation support was problematic and so the
effectiveness of this innovative stimulus element is not quantified. These aspects however did
not compromise the achievement of the project’s goal, which was not to ensure maximum
efficiency but the initiation of innovative capabilities of enterprises and research institutes in a
region. For this reason, even if the project presents these controversial issues, Stejskal and
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Matakova suggest that this case may be a model transferable to other regions in the form of
benchmarking.
There are however contrarian opinions which are more sceptic about the real impact of
innovative vouchers. Nesta, the UK’s innovation foundation, published research in June 2013
where it examined the result of a controlled industrial policy experiment regarding the
effectiveness of these innovation policy tools. The experiment was divided into two phases: first
randomly allocate innovation vouchers, called Creative Credits, to small and medium-sized
businesses in order to encourage them to invest in creative projects such as developing
websites, video production and creative marketing campaigns; then, in the second phase, see if
they had a real effect on innovation and if this innovation support scheme worked effectively.
Results, based on the method of randomised control trials (RCTs), found that the firms which
were awarded these Creative Credits enjoyed a short-term boost in their innovation and sales
growth in the six months following completion of their creative projects. However, the positive
effects were not sustained and twelve months after the completion of these projects there was
no longer a statistically significant difference between the groups that received the credits and
those that didn’t.

3.5 Talent Attraction
Aware of the importance of the human capital factor in the present economic world, OECD
countries and regions in the last decade have started to promote and set up policies targeted to
attract young and experienced researchers or, in general, highly skilled workers with a wide
range of measures, such as postgraduate and doctoral grants, fiscal incentives or simplification
of visa procedures. The current process of transformation in a knowledge economy that these
countries are facing in fact requires a vast number of highly qualified people, not only because
of the needed creative contribution of these individuals to innovation but also to front future
social and economic challenges, like the demographic decline and the consequent labour
shortages.
The relevance of these policies in the most advanced countries is clearly highlighted in the
OECD research project “The Global Competition for Talent: Mobility of the Highly Skilled”,
focused on comprehending how the international mobility of highly skilled workers is increasing
in scale and complexity as more economies participate in R&D and innovation activity.
What is stressed in this study is that today’s workforce is extremely mobile and the diffusion of
knowledge and know-how directly and indirectly across countries has never been so fast. This
mobility benefits both countries sending and receiving highly skilled workers and it is leading to
an increasing level of labour-market internationalisation and integration. This phenomenon
causes a real competition for talent and this influences innovation policy initiatives across the
globe: many nations aim to attract the same pool of highly skilled talent; thus, relying on
international flows to fill existing or future gaps in supply may entail risks.
For this reason most countries offer a range of policies focused on assisting and encouraging
mobility, although few, according to the OECD, have a specific and coherent mobility strategy.
Addressing shortcomings in national policies that may limit domestic supply of skilled workers,
and ensuring that the whole framework for innovation and scientific endeavour is solid, are key
policy challenges for countries.
This general consensus on the importance of the attraction of talents and of a creative class on
innovation and economic development is widespread also in the academic world. The
importance of assisting this process of attraction is for example one of the main research cores
of the work of Prof. Enrico Moretti of Berkley University. In his late works, such as “The New
Geography of Jobs”, he calls attention to the changes occurring in the employment structure of
the most advanced countries and how new tech jobs are shaping these societies. What he
points out in particular is the importance of a highly skilled workforce and how its presence is
beneficial also for low skilled workers. According to Prof. Moretti for example “it is in American
workers’ financial self-interest to radically reform immigration policies to favour immigrants with
college degrees, master’s degrees, and PhDs. If education and human capital were the keys to
economic prosperity in the twentieth century, they are even more important in the twenty-first
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century. In the coming decades, successful societies will be those that attract and nurture the
most creative scientists, innovators and entrepreneurs” (Moretti,”Want to Reduce Income
Inequality? Lower the Barriers to Talented Immigrants”, Forbes 2013).
So, the abundance of a skilled workforce and the capacity of attracting human capital in a
specific region is a key factor of the innovation process. To achieve this however it is important
to take into consideration that skilled workforce mobility is a complex and multifaceted
phenomenon, and a combination of different heterogenic and dynamic factors. A creative class
today is highly mobile and moves wherever it is more convenient; therefore, to encourage the
migration of skilled human workforce in an area many pull factors are involved, such as:


Market forces: job opportunities, high demand of specific skills,..



Attractiveness of the territory: better services, good climate, safe and stable
environment, cultural similarities, entertainments, living expenses, less onerous fiscal
regime,…



Immigration policies: national immigration system that favours highly-skilled
immigrants,…



Research incentives: revision of salary structures in university and research centres or
creation of financially sustainable ‘Centres of Excellence’ for the advancement of
science and technology, that help to concentrate scarce talent creating synergies and
boost motivation amongst peers,…

All these elements are fundamental in making a territory a sought-after destination and in
affecting the decisions of skilled employees. The fact that human capital attraction is a complex
subject, where many factors are involved, is of general consensus; in a study of Prof. Andres
Solimano, in line with this position, it is highlighted that a policy of attracting human capital, to
be effective, must recognize that talent is economically and developmentally effective only when
it comes in “packages”, meaning that it has to be considered along with technology, capital,
contacts and market connections (Solimano, United Nations Publication, 2006). In order to
stimulate inflows of highly skilled workers then, governments must ensure that the whole local
environment is attractive, guaranteeing for instance locally easy access to credit, technology,
markets, infrastructure and, more in general, facilitation of business creation.

3.6 Location of Research Infrastructures
The availability and accessibility of world class research infrastructures plays an important role
in facilitating innovation and frontier science. As pointed out in the 2011 OECD Regions and
Innovation Policy report, to invest in the creation or the relocation of R&D infrastructures and
facilities in a territory is an important tool that may be used by central and local governments for
boosting economical and technological regional development. According to the same research
there are observable benefits for less favoured regions by these kinds of investment, such as
the attraction of a pool of high-quality labour for other research employers and a closer and
tighter exchange of informal knowledge flows to local firms.
This type of policy usually comes in four different actions:


Relocation of research centres from capital regions to peripheral areas;



Attraction of large research facilities of international significance (e.g. CERN labs
in Europe, radio telescopes);



Regional decentralisation of universities (e.g. new higher education institutions in
rural areas);
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S&T parks (detailed in chapter 2.1).

The importance of the geographical co-location of research infrastructures for a local economy
and society have always been acknowledged, but, in its origin, this was a matter exclusively
reserved to national governments and agencies, in the belief that the priority was to develop a
national science policy which focuses on the strategic needs of the whole country. However,
during the last two decades, there has been a shift in looking at these instruments from a main
national point of view to a more regional and local one. Innovation and R&D successes of
countries like the US or Germany, where a federal constitution allows more easily a share of
responsibilities of research investment at a local government level, calls attention to the
importance of managing innovation process directly in the territory. A local decision making
process is usually faster and there is better knowledge of the practical problems, with a
consequent more effective use of resources. For these reasons decentralisation of the research
infrastructures and the reappraisal of their role in the local development is today on the agenda
of policymakers even in traditional centralised states, like the United Kingdom or Korea.
Nevertheless this did not replace national governments, but rather was an addition to it and
today, as stressed by OECD, the contribution of regions to research does not underplay the
importance of a national clear framework but is complementary to it.
This same mix approach, that includes national and local governments, is the one adopted also
by the European Union: the Commission working document "European Research Area for
Infrastructures" and the setting up of the “European Strategy Forum on Research
Infrastructures” (ESFRI) firmly pointed out the significant opportunity, especially for lagging
European regions located in countries with low GERD, to host research infrastructures that can
realize their research potential and lead to a better exploitation of their innovation capacities.
Lastly, I highlight a potential threat in the implementation of these policies on which OECD
clearly warns the policymaker: the possibility that these measures have a direct economic
impact in terms of employment and capital investments is strictly linked with the absorptive
capacity of the area where they are established; this means that, in areas with an insufficient
absorptive capacity, the returns and benefits may be lower, and as a consequence industrial
links are difficult or too slow to develop and the spill-over effect is unlikely to be produced.

7th European Framework Programme and Research Infrastructure
The value of the location of research infrastructures for the economic development is also
recognised in the European Union program for Research and Technological development,
especially when it comes to the present distribution of such facilities in the European countries. In
the whole European Union in fact the geographical co-location of the Research Infrastructures
suggests that there is an unequal distribution among its members: most of the world-class facilities
are located in Germany, France, and the United Kingdom, followed by Switzerland and Scandinavia.
This disparity, taking into consideration the future important role of innovation as a driver for the
economic growth, highlights the need for countries in Central, East, and South-East Europe to
improve their situation as host countries and their capacity or potential.
Addressing this need, the 7th Framework Programme for Research and Technological
Development, covering the period from 2007 to 2013, considers Research Infrastructures (RI) as a
prerequisite for innovation and excellence in research. Then, with the purpose to overcome
disparities among European states and regions and to have thus a better balance of the research
situation in the European Union, the RIFI project (Research Infrastructures Foresight & Impact) was
established, with the object to develop an integrated framework directed to identify RI investment
opportunities and then using methods for a social-environmental impact assessment of new RIs.
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4. Categorisation of OECD regions and
corresponding innovation policies
After having reviewed the most common used policy tools to improve the regional innovation, in
this section we focus on considering the stakeholders whom these tools are designed for, the
regional governments.
In relation to this our key reference point in this phase will be again OECD’s work on Regional
Innovation, especially because it is the first corpus of researches taking into account, when
designing a governance system, the growing importance of regions and local governments.
In fact nowadays regional governments are becoming key players of the innovation and R&D
changes: in many countries local policymakers have gained more control over policy as
resources started to be devolved increasingly to the sub national authorities, with the object to
exploit the local interactions that affect the innovation process, focusing notably on regional
clusters and capability building among knowledge producers. Regional policymakers are better
placed than their national counterparts to understand the local landscape and tailor
interventions accordingly. Local institutions are also involved in other factors driving innovation,
such as linkages between research and industry and the promotion of entrepreneurship, all
bottom-up initiatives that have to rise from local natural characteristics and background.
This is the culmination of a shift in the approach to regional development policy that had
occurred in the last twenty years. Before that time regional innovation and R&D policies were
usually only focused on marginal and peripheral areas to reduce the negative effects of a
market-led development. In line with the dominant neo-classical economic theories in fact there
was the prevalent belief that the only pattern to growth and development was to embrace free
markets and a market-based selection of winners. In this view then regional policy was just
seen as a transfer of resources from wealthy parts of a country to the lagging ones, in order to
compensate regional disparities. After the failure of several large projects of this kind however
many stakeholders in the world of economy and politics called for a change. During the 1990s a
view started to emerge that national innovation systems were not necessarily successful in
addressing the challenge of competitiveness in a period of globalisation.
Since the late 1990s a new vision for regional policy started to spread, conceived as a set of
cross-sectoral initiatives supporting a more balanced development pattern on the basis of
existing local strengths and assets (Amin and Hausner, 2007). In the 21st century governments
in most advanced economies were promoting regional innovation and cluster-building policies
as ways of boosting national competitiveness (McCall, 2010).
Today there is a general unanimity on the capital role of regional governments in the innovation
process, and even the most important economic institutions of the world, such as OECD, IMF,
World Bank, recognize that regions and cities have become “the primary spatial units where
knowledge is transferred, innovation systems are built and competition to attract investments
and talents takes place” (European Commission’s Regional Innovation Scoreboard 2012). In
line with this, the most important keywords of the current debate now are regional innovation
system and endogenous growth.
The first keyword, Regional innovation system, commonly known as RIS, was first mentioned
just twenty years ago, in the 1992 work of Cook entitled “Regional innovation systems:
Competitive regulation in the new Europe”. Since that moment the RIS started slowly but
constantly to grow in importance in the dictionary of policymakers all around the world, along
with the role of regional governments. For RIS it is usually the elements and relationships which
interact in the production, diffusion and use of new, and economically useful, knowledge and
that are located within or rooted inside the borders of a region. This system encourages the
rapid diffusion of knowledge, skills and best practice within a geographic area larger than a city,
but smaller than a nation.
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This new paradigm has been progressively adopted and has been mixed with another
fundamental concept in the present idea of innovation policy: endogenous growth.
This expression, firstly coined by the economist Paul Romer, is the key element of a theory
holding that economic growth is the result of internal, endogenous forces, not external.
Assuming that it cannot exist as a “one size fits all” or as a single optimum model of
development but, instead, every single region should focus on its local strengths and assets.
There are no ideal models that can be replied anywhere despite local conditions and
characteristics. Taking a practice that has been successful in a region and transplanting it into
another is always a hazard and it may not work, as has often happened in the past. What
happened then is that in many cases this kind of “transplants” failed, especially when they were
just supply-sided from the government, because they were not based on an analysis of
strengths and weaknesses and they did not have the support of the main economic
stakeholders of the target area.
Each region is a different and heterogenic patchwork, with its production structure, historical
and cultural background, knowledge capacity, human capital, entrepreneurship attitude and
comparative advantages. The interaction of these elements creates every time a unique
business and innovation environment and setting for designing and implementing policies.
RIS now increasingly aims to create the conditions for endogenous growth in each territory on
the basis of local assets, capabilities and economic potentialities (OECD, 2010).
Embracing an endogenous point of view means to fully reject the old strategy for local growth
and development that was just focused on trying to attract existing firms to relocate, leveraging
on favourable tax incentives or government funding. The endogenous approach first designs a
development strategy that is accurately built upon the local characteristics, and then provides
the factors that are at the origin of regional innovation. According to Prof. Moretti of Stanford
“each community has its own comparative advantages. Local government must build on their
existing capabilities by leveraging local strengths and expertise. The use of public funds to
create jobs must be reserved for cases where there are important market failures and the
community has a credible chance of building a self-sustaining cluster. Ultimately policymakers
should realize that when it comes to local development, there is no free lunch (Moretti, 2012).
Once the importance of regional intervention has been clarified, and assuming that there is no
ideal RIS, it appears fundamental to take into account the diversity in regional institutional
structure and innovation potential.
As every region is a unique and particular patchwork, strategic choices for innovation and R&D
change according to the region’s possibilities and limits. The scale for policy action is strictly
connected to the elements of the innovation process targeted, as well as institutional and
governance arrangements in each country and inter-regional differences.
Taking this as a basis, the 2011 OECD Regions and Innovation Policy report contains a
distinction on how contents of innovation and R&D policies may differ according to the type of
region. According to different variables three different classes of regions have been identified:
Knowledge hubs, industrial production zones and non S&T driven regions.
This classification is extremely relevant and deserves to be analysed more in detail because
each class of regions should follow a different pattern in order to stimulate innovation and build
close relationships between regional institutions, governance systems and other stakeholders
(academia, industry, financial institutions).
However, before going into detail and analysing the characteristics of each type, it is important
to understand how this region classification has been made and which variables have been
selected. An excursus on the methodology used is fundamental because this is the first analysis
made on OECD regions and it represents an original and possible way to look at the
relationship between regions and innovation policies.
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4.1 Methodology used for OECD analysis
For this first analysis on OECD regions, it was deemed most appropriate to combine different
structural input and output factors, so as to accent the diversity of regional profiles generally.
Based on the theoretical approaches to regions and innovation, as well as the findings of
previous categorisations of regions, a list of variables was selected from the OECD Regional
Database. The purpose was to choose a group of variables at the regional level across OECD
countries able to give a snapshot of the socio-economic and production structure of regions as
well as other variables associated with innovation, to allow for more analytically robust regional
comparisons. Such groupings identify different sectors where innovation may or may not be
present as well as different types of stakeholders (notably public vs. private) involved in the
innovation process, at the regional level.
The following twelve variables were ultimately included in this analysis:


Gross Domestic Product (GDP) per capita: the level of development and wealth of a
region’s economy;



Population Density (persons per square km): a measure of agglomeration and
critical mass of human capital;



Unemployment Rate (number of unemployed persons as a share of the labour
force): the strength of the regional economy and its ability to absorb the region’s labour
force;



Percentage of the Labour Force with Tertiary Education (persons with tertiary
education as a percentage of the total labour force): a measure of the relative share
of highly educated workers in the labour force. It is a proxy for the region’s knowledge
absorption capacity even if does not indicate whether they are rightly skilled for the
regional economy’s needs;



Gross Domestic Expenditure on R&D (GERD) as a share of GDP: a measure of the
intensity of R&D expenditure in a region’s economy. It is highly related to the sectoral
composition of the regional economy, as some sectors such as biotech or other science
and technology-driven sectors are more R&D intensive than others. R&D intensity is the
most commonly used variable for assessing the inputs to the innovation process.
However, it should be noted that firms invest in innovation that takes place without
R&D, and these investments are therefore not captured by R&D statistics;



Business R&D Expenditure as a Share of Total R&D Expenditure (percentage
points): represents the share of total R&D expenditure performed by the business
sector. R&D performed by business is generally considered more likely to lead to
innovation in firms than R&D expenditure by other types of stakeholders. It provides an
indication of the relative importance of firms in R&D activities, as opposed to other
entities/institutions, notably public research centres and universities;



PCT Patent Applications per Million Inhabitants: patents are considered by many as
a proxy of innovative activity. While the use of patenting data as an indicator is subject
to debate, especially for regions with little patenting activity, most significant technologybased innovations are patented. Patenting trends are strongly associated with the
sectoral composition of the economy, as is R&D. Furthermore, they represent firm
strategies with respect to intellectual property. PCT (Patent Co-operation Treaty) patent
applications are commonly used for OECD analysis given the global geographic scope
of the data. Patent counts by priority date and by inventor (as opposed to owner) are
used to more accurately reflect the timing and location of the inventive activity. The
economic benefits to patent owners may accrue to another region (domestic or foreign)
depending on where the owner (as opposed to the inventor if not the same) is located.
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Fractional counts of patents are used to reflect multiple co-inventors. The average over
a three-year period is used to smooth out annual data fluctuations;


Share of Employment in the Primary: this variable describes the relative importance
in the region’s labour force of primary sector activities as an indicator of economic
structure. Such activities generally have lower gross value add and levels of technology
than other sectors in the regional economy;



Share of Employment in the Public Sector: this variable gives a sense of the weight
in the regional labour market of government relative to business/private companies.
Note that some of the employment classified in this area may actually be performed by
private entities. The types of innovation relevant for these sectors may require very
different policy interventions;



Share of Employment in Manufacturing: this variable describes the level of
employment in the manufacturing sector to depict the industrial character of the region;



High and Medium-High Technology (HTM) Manufacturing as a Percent of Total
Manufacturing: this variable indicates whether a regional economy’s manufacturing
sectors are more or less oriented towards higher-technology manufacturing activities
that tend to have greater value add in the economy than lower technology sectors. Such
sectors are also more likely to show higher levels of R&D investment and patenting
activity. It should be noted that high-technology activities may occur in low-technology
manufacturing sectors, and vice versa;



Knowledge-Intensive Services as a Percentage of Total Services: this variable
describes the level of employment in knowledge-intensive services that are more likely
to generate value add for the region than other types of services. There are also
documented positive spill-overs between knowledge-intensive service activities and
other sectors of the economy for innovation;

In variable selection, there was a trade-off between the breadth of variables and the number of
countries with available data; for this reason several OECD members were not included in the
analysis, like Japan, Australia or New Zealand. Several OECD countries were not possible to
include due to the fact that they are not collecting key innovation-related variables at the
regional level. For example, R&D at sub-national level is simply not available for several R&Dintensive countries (such as Japan and Switzerland) as well as some that are less intensive
(such as Mexico or Turkey). Innovation-related data for some recently admitted OECD member
countries was not yet available at the time of this analysis. Furthermore, a limited number of
OECD regions in countries used in the analysis were dropped due to missing data.
In the third section we will use these same variables to draw an overview of the innovation
system of five target regions and try in this way to verify, in practice, the concepts indicated in
the first two sections.
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4.2 The three regions typologies
Using the variables mentioned before, regions are classified by the OECD in three different
types, each one matching a specific strategy policy.
As highlighted previously, the three groups are:


Knowledge hubs;



Industrial production zones;



Non Science & Technology driven regions.

The three different strategies on the other hand are:


Build on current advantages (science push, technology-led, or a mix);



Support socio-economic transformation (reconversion or identification of a new
frontier);



Catch up (e.g. towards the creation of knowledge-based capabilities).

The below graph shows how, according to the OECD, region type and strategies match:

Region Category
Knowledge hubs or knowledge intensive

Matched Strategy

Build on current advantages

regions
Industrial production zones

Support socio-economic transformation

Non S-T driven regions

Catch up

Of course the matches shown above do not mean that each region type has to focus exclusively
on its strategy model but it points out the priority. For example, the aim of supporting socioeconomic transformation is imperative in all region categories but is more critical in regions
categorised as “Industrial production zones”, because these are the most in need of finding new
economic specialisations and niches to remain competitive. Non S&T driven regions do not
need strategies targeting top level technological knowledge creation but they need to foster the
creation of knowledge-based capabilities and increase the density of their linkages with other
regions.
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4.2.1 Knowledge hubs or knowledge intensive regions
The areas classified as knowledge hubs are all regions which are in the forefront of the
innovation process. This category itself is divided into two groups: the knowledge intensive
cities/capital districts and the knowledge and technology hubs.
The first class groups knowledge intensive capitals and cities like London, Seoul or Washington
DC, which share some common characteristics:


High density of population;



High R&D and patenting intensity;



Numerous highly educated workforces;



High share of services in knowledge intensive;



Very high GDP per capita, due in part to the small size of the urban territory and
commuting from neighbouring regions.

The second class, the knowledge and technology hubs, consists of regions, such as California,
Baden-Württemberg or Quebec, that present all:


Highest levels of R&D in the OECD;



Highest share of R&D belonging to the private sector;



Significant advanced and high technology manufacturing sector.

A representative example of this second group is the Dutch Province of Noord Brabant, one of
the most knowledge intensive regions in Europe. The high innovation performance of this area
is dominated by the large number of patents per million inhabitants, which is almost 700, about
6 times the EU average and more than 3 times the national average (European Patent Office
data). The research lab of Philips in Eindhoven is mainly responsible for this high number of
patents, as well as for the high business R&D expenditures. Overall the province has 2.81 % of
GDP one of the highest R&D intensities of all provinces in The Netherlands (national average
1.83%). The Brainport area is by far the most research intensive with an intensity of 8%. R&D
efforts are driven by the R&D expenditures of the private sector: 2.62% for the whole province,
7% in Brainport. Public contributions are low compared to the Dutch average, and even lower if
compared to private expenditure.
Innovation in the areas belonging to the knowledge hub type takes advantage of a
concentration of different and various capacities and players, from a wide range of firms to
public funded research centres. Furthermore it is fundamental, according to the OECD report, to
stress that in these regions there has always been a tight collaboration between the private and
the public sectors.
For all the characteristics mentioned so far the most valuable strategy which benefits from key
knowledge and technology endowments is building on the current advantages while
experimenting at the same time new possible future models.
One of the possible strategies pointed out in regard to these category of regions is the
attraction of foreign direct investments (FDI) of knowledge-intensive companies and
multinational corporations; this is because the main location drivers for R&D intensive FDI,
according to the OECD, are the availability of skilled employees, the quality of public research
centres and technology parks, the propensity to collaborate with the different agents of the
national innovation system, fiscal and financial incentives for R&D and an efficient intellectual

27

property rights regime: all characteristics of these kind of regions (Guimon, 2008, OECD
Investment Division).

4.2.2 Industrial production zones
This second category comprehends a range of different regions that have in common some
main characteristics:


Strong share of manufacturing as a percentage of GDP;



High share of the total employment in manufacturing;



Less educated workforce;



Strong medium-high technology industrial base.

OECD’s report then further divides these areas into four sub-groups:


US States with average S&T performance;



Service and natural resources regions in knowledge intensive countries;



Medium-tech manufacturing and service providers;



Traditional manufacturing regions.

Many of these regions have been historically dependent on traditional industries, like
automotive or naval, but now their main challenge is to reconfigure the socio-economic profile in
the current global economy. This process is a highly context specific, thus it has to take into
account all the possible vectors of an effective conversion: attraction of human capital,
productive use of regional traditions and knowledge, and potential partnerships in national and
international strategies.
Considering these elements, there are two principal possible strategies, pointed out by OECD
for these regions.
The first is to create a flourish environment conducive to experimentation, offering
instruments that encourage new development and production models. An example of this is the
policy enacted by the Basque Country government, which had made, in less than twenty years,
of this peripheral region of Spain an attractive and dynamic destination in the whole of Europe.
From the early 90s in fact the local government implemented and executed a strategy for
economic development that was addressed primarily to strengthen the research base and
human capital (Porter, Ketels and Valdaliso, 2013) and where the building of the famous
Guggenheim art museum was just the tip of the iceberg.
These initiatives contributed in making, by 2001, the Basque GDP per capita rising to a level
well ahead of Spain and most European countries, even if, in the same time, the region was
threatened by the destabilizing violence of the Basque separatist, a slowing global economy,
and a precarious balance of power with the Spanish central government. Over the last 20 years,
the region has implemented its science, technology and innovation (STI) policy driven by a need
to boost industrial competitiveness. The Basque Country has begun a transition from a model of
incremental innovation in manufacturing to a model increasingly based on science and other
forms of knowledge (OECD Reviews of Regional Innovation: Basque Country, Spain 2011). The
Basque Country region today in Spain is world renowned for a successful industrial
transformation, the urban regeneration of Bilbao, cultural distinctiveness, unique governance
arrangements and high wealth levels.
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The other possible pattern is to focus on already existing skills in generic technologies and to
develop, on that basis, a unique and original activity, which, in the longer term, may form
entirely new sectors.
This process, often called smart specialisation, is the way followed for instance by the Rhone
Alps, a south-eastern region of France, which was originally home to a traditional textile
industry, then exploited to develop a highly technical textile sector. To front the competition of
emerging countries where the labour cost was unbeatably cheaper, the strategy chosen with
success was to invest in R&D and new technologies, creating a unique innovation cluster for
textiles and flexible materials, called Techtera. Founded in 2005 in Lyon the cluster now gathers
112 members: companies, research laboratories, technical centres, universities and prestigious
engineering schools. 237 R&D projects have been aided by the cluster, between 2005 and
2012, among which 123 have been approved and funded. At the end of the study, carried out in
the first half of 2012 by experts of the BearingPoint-Erdyn-Technopolis consortium and
mandated by the State for the second phase in the national assessment of the innovation
cluster policy, Techtera ranked in the top 20 high performance clusters.

4.2.3 Non Science and Technology driven regions
The most difficult challenge however is the one which lagging regions face, meaning the zones
with low income, productivity and employment generation per capita. In these regions are
prevalent low value add economic activities, like agriculture or mining, and usually there is a
general lack of infrastructures and high quality services. Important is the fact that in this
category R&D is mainly driven by the public sector, this last a remarkable difference with the
Knowledge hubs regions, where research is mainly financed by private businesses.
OECD’s report then further divides these areas into two sub-groups:


Structural inertia and de-industrialised regions;



Primary sector intensive zones.

The former are all regions in the OECD countries that are going through a process of
deindustrialisation or a long period of structural inertia and, as a result of these, they have, in
comparison with the previous two classes of regions, lower GDP per capita and higher average
unemployment rate.
The latter are the ones where the dominant economic sectors are in the primary or in low
technology manufacturing.
According to OECD the best strategy in these cases is the so called “catching up”: catch up in
the sense to get up to date with the latest technologies and trends and create a strong
knowledge based capacity, especially to attract foreign skilled workforce and human capital.
Many successful examples of catch up cases are in countries such as India, Brazil, China or
Korea; all of these successes may be partly explained by the fact of being all located in strong
emerging economies with a large demand for new technologies and innovations, and also by
the fact that, in each of these cases, strong public support was involved. However, in all these
cases, public help came together with a smart mix of complementary policies in infrastructure
and education, whose capital importance should not be underrated.
An example of this strategy is the one successfully adopted in the state of Minas Gerais, in
Brazil, more precisely in the western part of this region, the so called "Triângulo Mineiro". This
area, the less densely populated of the state, started from the 80s to encourage and offer
favourable conditions for investment in biotechnology, particularly in the cities of Uberlandia,
Uberaba and Patos de Minas; today the “Triângulo Mineiro” is home to a world known biotech
cluster which includes leading research on cattle, soy and corn culture. The choice of a catching
up strategy in this case was also eased because of the existence of a number of high quality
state-funded universities and a larger amount of highly trained researchers; in the Federal
University of Minas Gerais alone, there are 161 biotechnology experts (Swiss Business Hub
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Brazil, 2007); the local environment then was already fertile and the growing biotech industry
took advantage of this abundant human capital.
Another example of a non S&T driven region that experimented successfully with a catching up
strategy is the Pudong New Area. Formerly a little-developed agricultural area in the east side
of Shanghai, in July 1992 the Zhangjiang Hi-Tech Park was founded. Then, in 1999, with the
stimulus of the Shanghai Municipal Committee and Municipal Government, a strategic plan
called “Focus on Zhangjiang” was introduced, where the local government identified
biotechnology as one of the most important industries of the Hi-Tech Park. Now, after 15 years
of development, the park is an area of 25 km², and consists of around 4300 new enterprises,
among which 141 are biomedicine manufacturers. Thanks also to the competitive advantage of
its location, right in the Shanghai area, Zhangjiang has quickly developed into the most
successful and important biotechnological research hub in China.
These positive examples highlight the capabilities of this strategy but, as warned by the OECD
in the Regions and Innovation 2011 report, policymakers should not forget that these policies
have to be sustained by knowledge and skills in the targeted region; otherwise, without a proper
absorption capacity, these initiatives risk non creation of positive externalities and contribution
to regional development. Regarding this, another typical challenge observed is the danger to
create a dual economy, where the part of the economy that had benefited from investments is
flourishing while the other one is underdeveloped.
To avoid these potential threats, the way forward is firstly to focus on policies directed to
increase the absorption capacities, most notably by investing in human capital development.
Capacity to act here will be determined by their institutional position, region’s potential and
nature of the strategic choices underpinning policies.
Lastly how, according to the OECD, these broad strategies can be translated into practice?
The next three tables, extracted from the OECD Regions and Innovation Policy 2011 report,
illustrate precisely some examples of possible policy mixes associated with each one of the
indicated strategies and that are usually under the competence of the regional governments.
Even if in the work of the OECD there is no direct connection between the instruments
introduced in the second part of this research paper and the categories contained in the third
part it is however possible to report some similarities and the presence of some of the
instruments of the first group in the suggested strategies that OECD indicated for the three
different typologies of regions.
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Building on current advantages: examples of regional strategies and associated policy mixes
Type of OECD region by
economic profile

Knowledge and technology
hubs
Leading science and technology
regions

Degree of regional STI policy competence
High

Medium

Low

Strategy: reinforcing excellence in knowledge creation and developing new high-tech industries

Co-funding of universities: institutional and
competitive

Complementing national investments in
research infrastructure

Funding research and technology centres

Participation in national competitiveness
pole/centre programmes (co-funding)

Public-private partnerships for innovation
Targeted research funds, for private and
public stakeholders, and for co-operative
projects

Public private partnership to develop hightech products

Lobbying national government for public investments
in large S&T infrastructures linked to regional
advantages
Participation in national competitiveness pole/centre
programmes (co-funding)
Attracting FDI or knowledge-intensive companies or
MNCs (infrastructure, labour force)

S&T parks, incubators
S&T parks and incubators

Participation in national and international
competitive research programmes

Entrepreneurship stimulation packages
Promoting national talent attraction schemes
Global attraction in targeted new sectors

Research spin-off promotion schemes (e.g.
regional seed and venture capital funds)
Regional high tech clusters, S&T parks,
incubators

Knowledge vouchers
Promotion of participation of public and
private stakeholders in international
technology networks

Platforms to define development visions for hightech niches

Global attraction in targeted new sectors
Strategic intelligence exercises (regional
foresight)
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Supporting socio-economic transformation: examples of regional strategies and associated policy mixes

Type of OECD region by
economic profile

Medium-tech manufacturing
and service providers
Industrial production regions
with relatively high knowledge
absorption capacity

Degree of regional STI policy competence
High

Medium

Low

Strategy: modernising productive activities towards value-added niches: “innovation ecosystem strategy”
Supporting science-industry linkages
(personnel exchange and placement
schemes; technology advisory services;
technology diffusion)
Regional agencies for innovation promotion,
combining technology transfer with other
services
Promoting innovation start-ups (business
angel networks, mentoring schemes, regional
seed and venture capital funds)
Densification and internationalisation of
regional production clusters

Technology platforms (linking technical
schools and SMEs)

Concentration of regional action on non-traded
sectors

Technology transfer centres in relevant
sectors, co-funded by national government

Supporting innovation in service or cultural
industries

Regional advisory network; networks
fostering synergies and complementarity
between national agencies in the region and
regional agencies

Small-scale cluster support with an orientation
towards connection to global networks
Innovation vouchers, targeting “innovation
beginners”

Innovation vouchers for SMEs
Support for young graduate recruitment in
firms

Regional public procurement oriented towards
innovation

Structural inertia or deindustrialising regions
Non S-T driven regions with
persistent development fraps

Strategy: stimulating knowledge absorption and entrepreneurial dynamism
Local knowledge centres, branches of
national knowledge hubs (focus on diffusion)

Supply-chain management initiatives to
reduce fragmentation

Education and training activities in firms
Innovation-oriented public procurement
Supporting connection to international
production networks
Regional forum to identify growth prospects in
niches with value-added
Innovation and entrepreneurship culture
promotion

Redefinition of programmes for regional
technical schools
Innovation awareness raising,
entrepreneurship promotion events

Developing talent demand for innovation
(innovation vouchers, placement of students in
SMEs)
Orienting polytechnics to new qualifications
Training for low skilled and unemployed
Support to clusters with innovation potential
Supporting inclusion of region in international
production networks
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Catching up: examples of regional strategies and associated policy mixes

Type of OECD region by
economic profile
Primary sector intensive
regions
Generally rural areas in lesser
developed OECD countries,
especially in primary sector
activities

Degree of regional STI policy competence
High

Medium and Low

Strategy: upgrading and retaining human capital, creating critical mass and increasing quality of connection
Regional agencies for regional development
Training and lifelong learning courses (public offer, incentives for
firms)

Innovation support programmes (innovation intermediary) business
development support (branch of national agencies), connection with trade
and export agencies
Attracting national investments in vocational and tertiary education

Student exchange programmes and talent attraction schemes
Regional incentives for skills upgrading programmes in companies

Promoting national training, lifelong learning schemes for companies and
individuals

Incentives for hiring qualified personnel in companies

Engaging regional stakeholders in external production networks

Creation of knowledge centres in traditional fields (agriculture,
tourism…)

Securing national infrastructure investments to enhance connectivity

Innovation support programmes for incremental innovations
(innovation intermediary, business development support)
Linkages of business support organisations (chambers of
commerce, etc.) to wider networks
Connection of regional stakeholders in national and international
production networks
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4.3 Findings
In conclusion the Categorisation of OECD Regions offers, a first of its kind, an insight on all the
possible strategies for regional and national policymakers seeking to support innovation,
regional development and growth and, in line with this, provides a set of peer groups, useful
also for targeted comparisons of regional strategies and the policies to support them.
According to the authors of the OECD categorisation then, as a result of the categorisation of
the collected data, some significant findings have been reported:


Significant within-country differences call for diversity in policy approaches:
many different regional typologies co-exist within the same country. This is in part due
to country size, in terms of the number of regions, but not always. Countries with
regions contained in a larger number of clusters are less well suited to national policy
approaches that ignore those distinctions, particularly when policy making and
resources are centralised. For example, the US, the UK, Germany and Hungary all
have regions in four of the eight clusters in this categorisation. Korea is the country with
the highest inter-regional diversity, with regions contained in five different clusters.
However, regions in countries with greater STI policy competences and resources to
develop strategies more tailored to their individual needs are better able to address
these differences (such as in the US or Germany) relative to some of their counterparts
in other countries with fewer competences (such as the UK, Hungary or Korea).



Common strategic challenges for similar regions across countries; there are
groups of more advanced, leading OECD regions (such as those in the Knowledge
hubs category) that reflect both high wealth levels and strong performance on
innovation-related variables. These regions will need to continue to build on their
current advantages for future growth. Industrial production zones (accounting for around
60% of sample GDP and population) confront a wider set of challenges but share the
need to support some form of socio-economic transformation (either reconversion or
identification of a new frontier). Non-S&T-driven regions (all with poor performance on
innovation-related variables) need to support the catching-up process in terms of
building knowledge generation and absorption capacity to increase wealth levels and/or
build conditions for more knowledge-driven growth (OECD, 2011).



Different growth patterns observed in the same cluster; when considering the
region’s GDP per capita levels and growth rates, there is a range of performance in
each category of regions. For example, while Knowledge hub regions are all around or
above national average GDP per capita levels, there are examples of regions in the
same group (cluster) with both above and below national average GDP per capita
growth rates. Among the Non-S&T-driven regions, with one exception, these regions
are below national GDP per capita levels, but there are some that are growing above
national averages and others below. This confirms other OECD work that there are
many different growth patterns, even among regions with similar characteristics (OECD
2009).



Geography matters, but so does investment in knowledge; Among the least
advanced OECD regions in the sample, it is possible to identify an inner European
periphery (the cluster of Structural inertia or de-industrialising regions) and an external
European periphery (the cluster of Primary-sector-intensive regions). But there are
different concepts of peripheral in the OECD sample, as in the US context, this may
mean being located in the middle and far from coastal hubs. Also, some regions may
have a peripheral location in terms of geography but be nevertheless high income due
to natural resources or policies that have promoted knowledge intensive growth models.
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5. The Triple Helix model
The role which knowledge plays in economic growth is not simply a matter of knowledge assets
but also a matter of knowledge processes. To fulfil the purpose of this work it is worth to embrace
the model first designed by Professor Henry Etzkowitz that is described in the following pages.

5.1 Definition and implications
How can all the stakeholders, involved in the innovation process, interact and prosper in a
mutually productive environment?
Professor Etzkowitz, in his search for finding a model that could represent the relationships
among the triad of university-industry-government, developed the “Triple Helix Model” in 2002,
to define the capitalization and transfer of knowledge as based on close interactions between
these important stakeholders for a cluster development. Figure 1 shows clearly how the model
is structured in order to highlight that the Triple Helix approach is a spiral model of innovation
that captures multiple reciprocal relationships at different points in the process of knowledge
capitalization.
Figures 1 and 2

1) From a linear…
2)…to an interactive model.

Source: H. Etzkowitz, L. Leydesdorffr Research Policy 29 (2000)

According to the Triple Helix model, among the components there is a relationship where each
one (academia, state, industry) is independent from the other albeit it overlaps in terms of
innovation and knowledge transfer. For Etzkowitz, each component has an equal role and can
take over the leading role as the innovation generator (taking the role of the other). The model
largely differs from the dominant old doctrine where each factor was considered separately,
without pointing out the fundamental importance of the relationship between them. There are
not “ivory towers”: innovation operates according to an interactive rather than a linear model
(From Figures 1 to 2). Innovation is thus a complex system where every component mixes with
the others in a perpetual transformation of a component in the others, such as developing
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lateral ties among companies through strategic alliances or with the assumption of an economic
development mission by universities.
Moving beyond product development, innovation then becomes an endogenous process of
“taking the role of the other”, encouraging hybridization among the institutional spheres.
Figure 3 shows how the influence of one helix upon another is becoming increasingly important.
Figure 3

Source: ict-slovenia.net

Many opportunities are created by this fruitful mutual interaction:




Universities and research centers are involved in projects, financed by the public and
private sector, to deliver technology, knowledge and innovation; new businesses can be
created using spin-off technology and financial support from private companies;
Companies and the general business environment involves higher education in
research projects and supports private entrepreneurship;
Government acts as a public entrepreneur and venture capitalist, in addition to its
traditional regulatory role in setting the rules of the game. For example (Figure 3)
financing regional development initiatives and projects which support the development
of technology parks, is a potential starting point for future agglomerations that can lead
to a new cluster.

The Triple Helix denotes not only the relationship of university, industry and government, but
also internal transformation within each of these spheres. For example:




In the last century the university has been transformed from a teaching institution into
one which combines teaching with applied research, a revolution that is still ongoing in
the entire globe. Even if originally there was tension between the two activities, now
they coexist in a deep and compatible relationship with each other because it has been
found to be both more productive and cost effective to combine the two functions.
Another important consequence is that the arrangements between industry and
government no longer need to be conceptualized as exclusively between national
governments and specific industrial sectors. Strategic alliances cut across traditional
sector divisions; governments can act at national, regional or, increasingly, international
levels.
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Governments and corporations can “go global”, adopting ‘‘global’’ postures either within
a formal corporate structure or by alliance. Trade blocks like the EU, NAFTA, and
Mercosur provide new options for breaking ‘‘lockins’’, without the sacrifice of competitive
advantages from previous constellations.

The adoption of this model also raises many questions, such as the one regarding the driving
force of the interactions and its stimulus. The latter is generally identified with the expectation of
profits, but ‘‘profit’’ may mean different things to the various stakeholders involved.
A leading edge consumer, for example, provides firms and engineers with opportunities to
perceive ‘‘reverse salients’’ in current product lines and software. Thus, opportunities for
improvements and puzzle-solving trajectories can be defined. This means that analytically the
drivers can no longer be conceptualized as ex ante causes, but in terms of expectations that
can be evaluated only ex post.
However, even if the foundation of the model in terms of expectations leaves room for
uncertainties and chance processes, it is beyond doubt that this model of innovation is the most
successful and effective in portraying the contemporary complex dynamics that involve the main
stakeholders of innovation and R&D systems that are changing the landscape of our
economies.
Governments have come to recognise that innovation needs to support social and
environmental sustainability. This is evidenced, for example, in the current OECD emphasis on
green growth, which highlights that environmental sustainability and economic growth are
mutually reinforcing and interdependent strategies, not an either/or policy trade-off. In such
areas, regional authorities have both the room and the mandate to act. This new and broader
objective for innovation policy calls for more sophisticated policy approaches and better
articulated governance, necessitating policy experimentation.
Some regions have pioneered supporting innovation to improve regional development taking
into account economic, social and environmental externalities, as in the cases of local green
public procurement and regulations or innovations in services for elderly people.
Since innovation outcomes are the result of complex dynamic interactions between many
stakeholders over time, collaboration across the different levels of governments is essential for
creating performance accountability mechanisms.
In the following sections we analyze in detail, according to the model hereby presented, every
single stakeholder that is involved in the foundations of every innovation system: Innovation in
general, and knowledge sharing in particular, is a social process that is shaped by institutions.
Most of the institutions have a very strong regional character and this is particularly the case for
soft institutions. We try also to provide a conceptual and analytical framework to create and
implement the model concretely.

5.2 Stakeholders
5.2.1 The role of University
In the last twenty years, universities (as institutions) have been involved in a process of rising
expectations, especially in relation to the ability to affect the dynamics of innovation, not only at
a national level, but also at regional and local levels. The importance of universities is widely
recognised in literature and, due to their dynamical dimension, we are witnessing an increasing
trend of publications and articles concerning this crucial issue. Indeed, university strength is in
those student intrinsic characteristics, such as their ability to bring new ideas in contrast to the
teachers and R&D units (that tend to ossify and to create biases) and their initiative and
stubbornness that allow them to trigger innovation.
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The transformation of the role interpreted by universities in society was not a sudden
breakthrough in history. In the middle age, universities fulfilled only the important role of
transmitting knowledge from one generation to the next. Mainly, it was an isolated community of
scholars on the fringes of society. Two important steps have changed the role of academia:



th

The former was a revolution which occurred in the late 19 century when a radical
reform took place underlining the importance of interconnections between teaching
and research.
The latter corresponds to the academic revolution which highlighted the importance
of an economic and social development mission for universities.

After these shifts in the paradigm, we are in presence of a third phenomenon: the
entrepreneurial university. Literature is increasingly giving attention to this new reality which
is, not only growing in the developed countries, (such as the pioneer US) but also in emerging
countries (Brazil). The context of this new interpretation is generally associated with the
importance assumed by knowledge in the economy. The new paradigm can be simplified as the
market awareness of a series of transformations which occurred in the last century: an increase
of the share of intangible capital (investment in education, training, R&D, health, etc.); the
centrality of science and technology (especially in areas such as biotechnology, information
technology, new materials); an exponential increase in the growth rate of innovation, and the
digital revolution. All these steps led to a shift in the paradigm, from an industrial society to a
knowledge-based society.
The new entrepreneurial University differs from the past concept of academia because it is able
to identify the needs of the market through a strict cooperation with Industry. This way it
addresses research to profitable fields matching industry demand, and it allocates resources
with logic of profit. Capitalization of knowledge became the basis of social and economic
development and therefore it is also the reason of an enhanced role for the university in society.
Etzkowitz (2008) identifies a specific turning point in American legislation concerning patents
and trademarks: the Bayh-Dole Act of 1980. This amendment filled a problematic gap in the
discipline enhancing protection for SMEs in a competitive context where the access to
government-owned and university-originated patents was not regulated appropriately. Before
this shift there was a free-rider issue due to the fact that University research was on the burden
of both taxpayers and firms. Thus when the firm acquired the right to use the patent, another
one could claim that half of the funds were public. The act securely placed the intellectual
property in the hands of University thus allowing a certain degree of protection for firms that had
exclusive licenses rights.
University plays a key role in innovation, not only for its ability to generate knowledge, but also
for its ability to share knowledge, thus creating positive externalities into the system. Although
this perspective was mainly designed by economic and management studies, it should involve
public policies as well, especially those concerning economic development. This new-vision
establishes a link between Universities’ knowledge (abstract) and opportunities aimed at
improving competitiveness at regional level (concrete).
McAdam, in his study about the role of university in regional development published in 2011,
identifies three main benefits due to the presence of entrepreneurial universities in a region:




regional benefits of universities (such as population growth, job opportunities,
increasing spin-offs);
intrinsic benefits coming from the growth in knowledge produced by academic
institutes;
a more developed response capacity to problems submitted by firms and therefore
a higher flexible degree in the economy;
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Higher education institutions are the catalysers of regional competitiveness and they can be
considered as the main driving force for new ideas and technologies through the formation of a
high-skilled workforce.
An Entrepreneurial University is characterized by four important and interrelated factors
(Etzkowitz 2008):





the presence of a clear leadership able to set strategies
a high degree of independence from other spheres
high organizational skills in order to be more efficient
an entrepreneurial propensity among students, professors and administrators

Leadership can be defined as a process of social influence in which one person can enlist the
aid and support of others in the accomplishment of a common task (Chemers 1997). In line with
this statement, also in the academic environment, the presence of a charismatic figure has
always been considered as a key factor and it entails several advantages. Universities, where a
hegemonic leader (such as an excellent professor in a specific subject) is in charge, will attract
more talented students than other common Universities and this phenomenon is likely to trigger
a domino effect.
A first step to be taken into account, by a region which aims to develop an entrepreneurial
University, is to attract some hegemonic personalities (from abroad if necessary). Certainly, an
excellent professor or researcher will be more willing to accept a position if the field of his
studies coincides with a developed industry sector in the economy of the region. For this
reason, policymakers should focus on existing high performing sectors rather than not
competitive or new ones. This way the domino effect is more likely to occur and positive
externalities are expected for the system as a whole.
While leadership is a crucial factor from a performance perspective, independency from other
spheres is more related to framework issues. In this case, the government (local or national)
plays the key role of creating a friendly environment for academic institutions. Universities have
to maintain a full legal control over their resources, both physical and intellectual (Etzkowitz
2008), in order to assume a logic-of-profits perspective. Making a feasible example, public
companies have rarely performed well in a capitalistic economy and so would happen also with
universities, if they do not enjoy enough independence, especially in this post-industrial era of
capitalization of knowledge (Viale and Etzkowitz 2011). An entrepreneurial University is
controlled neither by the government nor by industry and in many cases it is in competition with
these spheres.
A clear and comprehensive discipline on Intellectual property protection might be the starting
point to guarantee an appropriate degree of independence (Porter and Stern 2001). The latter
allows Universities to set their own strategic vision and to interact with the other spheres of
Triple Helix on an equal basis, in particular when formulating joint projects for economic and
social development (Etzkowitz 2008).
Focusing on organizational skills, it is evident that they are crucial from many points of view.
After independency is guaranteed through appropriate policies and the definition of a friendly
environment, the academic institutions have the task to define a strategic vision. In a cluster
perspective, Universities have to set some priorities and to allocate resources wisely. Spending
time and resources on trivial knowledge areas would be as useful as building a cathedral in the
desert. For this reason, high organizational skills are required and they are likely to prompt an
appropriate allocation of resources. The latter leads to support teaching and research in high
performing sectors (fostering regional competitiveness and spill over effects) and to dismiss
those negative ones where the lack of competitiveness is hardly recoverable.
Organizational skills can be both developed in-house and attracted from abroad. The former
case entails not only a government policy aimed at incentivizing the inception of high-quality
organization schools but also the introduction of management courses in each faculty (so that
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each student learns basic knowledge on how to allocate resources effectively). The second
case, on the contrary, implies the attraction of talents from abroad.
Finally, the entrepreneurial propensity is perhaps the most crucial and tricky capacity that must
be developed in order to trigger a shift in the concept of University. Schumpeter (1965) defined
“entrepreneurs as individuals who exploit market opportunity through technical and/or
organizational innovation” and despite the age of this definition we could still state that it is of
today. Clearly, entrepreneur and innovation concepts are closely interrelated and they interact
continuously. Entrepreneurial propensity is, according to Etzkowitz, the willingness to assume
risk and the ability to take in and address problems in order to sell and make profit with the
results of research.
Although in some regions this propensity is rooted far back, in many others support is required
through appropriate policies. As for the organizational skills, the government may foster policies
both to favour the inception of a high-quality school of economics and to include a course of
entrepreneurship in each faculty (so that each student learns how to make a business plan, how
to deal with business and also some basic marketing knowledge). These qualities can be also
pulled by the importance to seek external funds for research and, initially, a technology transfer
office might be helpful. This office fulfills the role of better addressing commercializable
technology from research to firms.
Another tool that can be adopted is the participation of academic members in both the industry
and university. This phenomenon is widespread in the US and it is becoming popular in
European Universities as well. It allows a double perspective approach to each issue,
developing entrepreneurial skills and encouraging other faculty members to emulate these
members’ actions.
According to Etzkowitz (2008), the process of technology transfer from University to firms starts
with the creation of a Liaison office. This office is established to organize relationships between
researchers and the private firms in order to commercialize technology and other results.
In the second stage Universities tend to develop the organizational skills to patent and license
new outcomes from research. This new capacity comes to light with the Technology transfer
office. This office operates through a dual method: it collects requests from the private firms
(demand side) informing University (willing to focus on these issues due to profit opportunities);
it finds a place for technology produced by University (supply side).
Finally, in the third stage, Universities develop the organizational capacity to give assistance
and space to nascent firms. This skill takes place in the Incubator, with the agency able to turn
technology directly into a firm.
The entrepreneurial university is conceived as the main driver in the Triple Helix model but,
certainly, not every University has to follow the “entrepreneurial path”. As underlined by
Etzkowitz, many Academic institutions might focus on teaching (transmitting knowledge from a
generation to the other) or research with no interests in commercializing discoveries and
invention developed. Despite this, the common vision of Universities is moving toward the
entrepreneurial model due to the fact that the latter has the ability to raise funds without relying
heavily on government expenditure.

5.2.2 The role of Firms
In the “capitalization of knowledge” era, innovation is becoming a crucial issue for knowledgebased firms, considered as the engine of economic growth. Large firms, in fact, often prefer to
re-combine existing technologies, when developing a new product, rather than investing in the
risky start-up phase of new ones. There are also other types of risk going through the
“innovation path”, such as the market cannibalization of old products by new ones. For this
reason, some multinational companies (such as GE in the US) have chosen in recent years to
give up the risky investment strategy based on R&D in favour of the direct acquisition of SMEs
in order to acquire the legal control of their knowledge and resources.
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Sometimes innovation is opposed by short-sighted management which does not understand
the potential of change and prefers to invest funds in marketing and advertisements. However,
the recent financial crisis and the stagnation of the global economy has shown that, as industrial
firms downsize and global competition increases with the appearance of new competitive
stakeholders from emerging countries, the challenge of innovation is a matter of life and death
for many firms. Furthermore, growing new advanced manufacturing sectors from indigenous
advance research is now widely recognized as a superior strategy: a step forward from the old
strategy of a supply-side growth (a la Say), attracting for example a branch plant from
elsewhere with competitive and convenient tax incentives.
The Firm in the Triple Helix
Nowadays there is a strong need, both from an academic and a governmental perspective, for
a revision of the whole concept of firm. Following the innovation path so far discussed, the firm
is not perceived anymore as an entity related to other firms uniquely through the market laws. It
is perceived as a part of a whole bigger entity, the Triple Helix, where it coexists with the
academic world and governments.
Following this approach the stage of firm formation and the innovation process are deeply
bounded. Innovation becomes the core activity of the company in a way that it is not even
comparable to the older approach, where competition among existing technologies and
businesses counted for the most.
New models of organizational format, shaped on networks of firms arising from the bottom, are
increasingly based and dependent on technological innovation. Thus, the new concept of
innovation can be seen not only as a product incremental innovation but also as a matter of
organizational changes. Indeed, a cooperative attitude among governments, industries and
academic stakeholders is likely to payback spill over effects and positive externalities boosting
competitiveness at a regional and national level.
“The dynamic of start-up process has become more important to advancing technology,
creating employment and growth...”
Whereas the traditional concept of a company coincided with a business entity working
according to precise mechanisms (products going out and revenues coming in), nowadays firms
have overcome this notion. The so called Triple Helix firm, grounded on organizational and
technological innovations, lives in a network across different institutional spheres, where there
are no close boundaries. It is a part of a collaborative process which involves other firms and
non-firms’ entities.
It appears also useful and important to overcome the myth of the individual heroic entrepreneur
who alone, from humble conditions, is able to reach success recombining elements in a new
way. Firm formation is a dense collaborative process which takes a long time to develop and
take origin from multiple sources. The idea of a single genius capable of creating new ideas
from nothing may be alluring but does not correspond to the truth. As Newton said: “If I have
seen further it is by standing on the shoulders of giants”, meaning that knowledge creation and
innovation is a cumulative process, and individual’s discoveries are always built on previous
discoveries.
Looking at industry with Triple Helix glasses is important to understand the relevance of cross
cultural interactions and the potential of those individuals who have gained, through their career,
experience in different fields. Feasible examples are: a biologist who has also competences in
business management or in computer software and a law student who found their own way in a
technological field. These so called “dual life” individuals are the most likely to trigger innovation
processes because they face problems with a broader vision. Another major advantage brought
by their collaboration at both firms and university level is the reduction of misunderstandings
that are naturally originated by difficulties in translation from one field to another.
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The increasing importance of knowledge in the generation of new industrial capital leads to a
closer relationship between people who literally produce knowledge, such as universities and
research centres, and people who manage and make it commercially profitable, often in the
Triple Helix model it is the same person.
According to Etkowitz (2008) two opposite types of firms can be identified and they are slowly
shifting toward a middle ground from both sides: research oriented firms and market oriented
firms. This classification arises from the admission that R&D cannot be considered as the only
innovation engine. Re-combining existing technology in new ways, imitation from other firms,
incremental progress and technology adoption are representative examples of other innovation
processes not included in R&D.
A research oriented firm focuses its activity in the production of knowledge in the form of
papers, reports, patents and licenses that others can use in product development. This kind of
firm lacks business skills and, most of the time, it has little idea on how to sell a product. The
best way to improve or develop these capabilities, is to hire a business manager or to fund
masters in business administration for an existing one (MBA). As an example, this category
includes government contractors and companies which produce research and technology to
order.
A market oriented firm is typically characterized by the adoption of a short term perspective,
grounded on market demand and profitable opportunities. This type of firm relies on high
technical skills (business management, marketing and engineering) which are able to
recombine the state-of-the-art technologies in order to satisfy customer’s needs. Nevertheless,
they suffer from a lack of R&D expertise basically due to stringent finances, short term strategic
orientation and inadequate personnel. Typical activities of market oriented firms are: acquisition
of patents and licenses, design of new products, production marketing, sales, the adoption of
technologies or machinery developed by other companies or research oriented firms,
customization or modification of products and interaction with users. These firms should realize
that just with innovation and research they would be able to progress forward in sales, adding
new capability or functionality to their product line.
However, the line between these two opposite notions of firms is becoming finer within the
Triple Helix model. A third type of firm, positioned in the middle ground, is emerging: the
knowledge based firm. The latter encompasses both R&D activities (that might be also external
through agreements with universities) and business management capabilities oriented to the
market. Universities are indeed very important to the creation of a knowledge-based firm,
especially because they have people with many resources.
What lesson can be learnt looking at the regions where high-technology ventures and
enterprises are fast emerging? Etzkowitz (2008) identifies ten leverages, commonly found in
regions where high tech hubs are thriving, to foster knowledge-based firm-formation and
growth. They can be divided into three macro areas: human capital factors, material factors and
organizational factors.
Human capital factors
1. The presence of a great number of scientists and engineers linked through social
networks. This implies both the existence of an impeccable educational system and
excellent connections within the Triple Helix stakeholders.
2. An area of potential commercialization for products. This entails the presence of a large
market, with elevated demand so that each need can be matched by a proper supply.
3. Entrepreneurial capabilities of scientists and engineers that allow them to translate
theoretical ideas into products and profitable opportunities.
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Material factors
4. Availability of capital to fund new growing firms. Sources can be either private or
governmental.
5. Not expensive and convenient spaces for nascent firms in university buildings.
6. Availability of proper equipment and machinery.
Organizational factors
7. Opportunities for scientists and engineers to be trained in business skills or to have
contact with highly skilled persons in this field. For example, the presence of an
excellent school of business helps to develop such features in the personality of the
stakeholders involved in innovation. This factor contributes to create “dual life”
individuals as mentioned before.
8. Encourage cross sector interaction, creating incentives such as awards especially in the
university context.
9. Support and assist nascent firms providing linkages with the most important institutional
stakeholders.
10. Stimulating the local environment characterized by cultural and recreational initiatives.
Material and human capital factors are indispensable to the development of knowledge-based
firms while the third set makes the knowledge-based development strategy more likely to
succeed.

5.2.3 The role of Governments
In the last century, the role of federal governments, universities and firms in the innovation
process went through a shift in the paradigm. As mentioned before, two different models were
coexisting in the second half of the twentieth century: the statist and the laissez-faire. The
former entailed a prominent role of the government in coordinating the other Triple Helix
stakeholders and in allocating funds for R&D. On the other hand, in the laissez-faire regime, the
government is almost absent, a mirror of a society based on a poorly regulated market in which
firms played a major role. As in everything, extremism is never positive. The transition from the
industrial society to a knowledge-based one implied a shift in both directions toward a middle
ground, characterized by a balanced role of university-firm-government.
Nevertheless, it is worth highlighting that the Triple Helix is a broad model which encompasses
many nuances, mostly depending on the starting point of a statist or laissez-faire regime. For
instance, one could note that while in the post-socialist era, the role of the government began to
fade away almost everywhere, but in Finland the opposite process occurred, with the state
ironically assuming more power in the innovation process making it a direct responsibility.
At the beginning of the 1990s, Finland was definitely behind its Scandinavian competitors,
having neither a field of excellence in the economy nor a dynamic educational system. The
winning strategy not only encompassed an increase in R&D public spending but also a high
focus on a few selected sectors of biotechnology and IT. In a few years, Helsinki and Tampere
became cutting edge regions in terms of research, overcoming most of their neighbours.
Sweden experienced a different path toward innovation. The state was already allocating many
funds to R&D, albeit they were not spent wisely. With the establishment of a great number of
foundations there was a change in the way money was spent, shifting the focus of the research
from disciplinary to interdisciplinary and boosting collaboration between university and industry.
Developing countries are considered as virtuous cases and they must be mentioned. In Brazil,
the state began to enforce the role of university in society since the 1970s and it has not
stopped. The incubator was introduced from the US but it was extended to a variety of problems
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from raising the level of low-tech industry to creating jobs for the poor. Furthermore, in 2012
more than 100,000 scholarships were funded by the Brazilian government in strategic sectors
such as environmental engineering, biomedical and biotechnology.
Again, these examples bring evidence to the fact that it is not worth to generalize or to seek
best practice - every region has its own leverages and its own factors to be taken into account.
The world is witnessing now, more than ever, a decentralization of power from the federal to the
regional (state) level. The pioneer in this process was the US which adopted an indirect and
decentralized innovation policy especially because there was a strong opposition to an
enhanced role of the federal government. The purpose underlying this propensity was to tailor
and shape policies on smaller areas, characterized by different strengths and weaknesses, in
order to make them more effective.
Many factors have to be taken into account: the industrial background, the level of R&D, the
civil society and the educational system. As pointed out previously, OECD identifies three types
of regions: knowledge hub (Category 1), traditional manufacturing (Category 2) and non S&T
regions (Category 3). According to this classification, it is worth to consider some examples.
Regions belonging to Categories 1 and 2 are inclined to upgrade their industry sectors, fostering
cooperation between industry-university especially through research centres that are able to
address long term projects (not sustainable within R&D firms). On the other hand regions of
Category 3 have to focus on the building of research capacities related to a local natural
resource in order to create a knowledge base that is likely to trigger a firm formation process in
the future. For instance, Category 3 region innovation policies might focus on the attraction of
talents from abroad in strategic fields or the building of excellent infrastructures.
While it is desirable to implement heterogeneous policies tailored on the background of each
region, there are some precepts appearing in most of the innovative states. Etzkowitz (2008)
identified the latter in five propositions. The state should:
1. Provide guarantees to private capital, so that private investors are more likely to assume
risks when investing in new ventures. Generally investments in R&D are among the most
risky and the government has to play an important role in order to help universities and
firms find funds. Most of the time the state has to use this kind of indirect policies because
there is a propensity to consider the state as incompetent, so that no one relies on it.
2. Provide tax incentives in terms of R&D tax credits and reduced capital gains taxes to
foster innovation.
3. Establish new agencies that facilitate collaboration within the three spheres promoting
innovation. This category includes also hybrid public-private entities.
4. Build a friendly legal system on intellectual property, allowing universities to have the
control of patents funded by the state and encouraging them to become involved in firm
formation processes.
5. Provide direct funds in the form of public venture capital to trigger a linear model of
innovation.
In conclusion, the government has to play an active role within the triple helix, albeit the type of
policies must be heterogeneous depending upon many factors such as the public perception
and the civil society more in general. Furthermore, the attention is moving from a federal to
regional level in order to implement more effective policies tailored on the background of smaller
areas. An ideal Triple Helix framework would be one where the three spheres interact
continuously, taking each the role of the other, with initiatives arising sidelong as well as bottom
up and top down.

5.2.4 Interactions between the three Spheres
Relationships between the three spheres of Triple Helix differ from case to case, depending on
the underlying background and mirroring the evolutionary social and economic process that
leads to innovation. Ranga and Etkowitz (2013) point out some of the mechanisms which are
not alternatives but rather complementary:
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a) Collaboration and conflict moderation refers to a type of interaction which aims to
translate conflicts of interest between the spheres into constructive convergence.
Basically, where a multi-approach to an issue creates divergence between the
stakeholders it is worth to turn it into a productive circumstance.
b) Collaborative leadership is a specific form of cooperation between the Triple Helix
components where each sphere adopts a “purposeful relationship” choosing to
cooperate rather than ossify, in order to achieve a common goal (Rubin, 2009).
c) Substitution is a form of interaction where one sphere can fill gaps left by other
spheres. As mentioned before, every region has heterogeneous features and there
might be a lack of one sphere. In this case one component can play the role of the other
encouraging the development of capabilities that in future will allow the presence of all
the three elements of the Triple Helix. For example, government might provide
additional funds for R&D in regions where the BERD (business expenditure on R&D) is
low or where there is a lack of financial institutions offering private venture capitals.
Universities can take part in the process of firm formation, thus enacting some of the
common role of industry. On the other hand firms can take the role of the university by
fostering training and research.
d) Networks are considered not as specific as the three kinds of relationships described
above for the Triple Helix. Nevertheless they cover a big part of the interactions
between the three spheres. It is worth to mention them mostly to show the limitations of
hierarchy and market organizational approaches which are respectively less flexible and
less invested in the public good.
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Spheres

Stakeholders

Resources




Federal government



State government



Local authorities




Universities
Research centres





Talents





Venture capital
Business angel
Banks



Large firms high tech



Public sphere

Educational and Research
sphere

Financial sphere





Small local firms





Speed up the socio-economic
development of the region
Increased private sector
investment
Political consensus

Availability of facilities and research
laboratories
Technical and scientific skills








Focus on patenting
Assumption of the business risk to
commercialize ideas






Funding for business creation
Management and networking skills
for new businesses




Availability of funds
More opportunity of
commercialization





Investments in the region
Collaboration with research centres
and universities
Spin off





Access to public research results
High qualified workforce
Shared knowledge



Entrepreneurial capabilities




Product/process innovation
Improve region competitiveness

Private sphere



Funding for start-up and
development of new high-tech firms
Infrastructure investments to
improve the attractiveness of the
region
Development of hybrid
organizations for technology transfer

Expected benefit



Additional funding to research
Attraction of talents
Core role in improving region
competitiveness
Assistance and funding for
business creation
High-qualified workforce

Source: Authors’ elaboration
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5.3 Triple Helix functions
The functions are described as a series of activities operating within the “Triple Helix Spaces”:
the Knowledge, Innovation and Consensus Spaces.

5.3.1 The Knowledge Space
This is the space where generation and diffusion of knowledge takes place. Building this space
is a phase of crucial importance in order to reach a “critical mass” of knowledge and to reduce
fragmentation and duplication of research efforts. These factors are likely to trigger a virtuous
process able to boost regional competitiveness.
There are several policy tools adopted in order to support knowledge spaces, the most
important are (Ranga and Etkowitz 2013):


Dispersal of some national public research organisations from the capital to less
research-intensive regions: this strategy encompasses the move of research centres
and laboratories from high-intensive R&D regions to low-intensive ones in order to
provide research capacity in areas where there is a lack of knowledge. For example in
the mid 1980s the government moved many labs from Mexico City to peripheral regions
with the purpose to address local problems and trigger innovation.



Attraction of leading researchers through the foundation of a science-based university:
the creation of a specialized University can attract talents and bring spill over. The case
of San Diego stands out, where, in the 1950s, a branch of the University of California
was founded in order to create and then leverage location-specific knowledge. In
relatively a few years, San Diego shifted from a naval base and military community to a
cutting edge knowledge-based metropolitan area, attracting hundreds of researchers.



Creation of new university resources to support the development of new industries or
raise the existing ones to a higher level: in a region of type 2, where manufacturing is
still the engine of the economy, it is desirable to create in universities specific resources
to assist the industry sector. For example the State University of Rio de Janeiro
provided a new PhD programme in IT to create high-level knowledge in order to assist a
declining industrial region.



Virtual congregation of geographically dispersed groups from university and industry
around common research themes, with government support: the government offered
incentives to encourage firms and universities to cooperate and apply together for funds
even though they are located far from each other. This way, stakeholders that are
geographically far apart can meet and debate fostering innovation.



Networking of existing knowledge-based organisations and creation of new ones
through collaboration among existing players, in order to become internationally
competitive: a group of knowledge-based institutions establishes a third autonomous
organisation in order to have more bargaining power and to become more
internationally competitive. This is the case of the Stockholm School of
Entrepreneurship which was founded in Sweden as a joint initiative of Stockholm
University, Royal Institute of Technology and the Royal Art College. The aim of this
strategy is also to create a “critical mass” by merging small institutions into a broader
one.



Re-organization of research funding from a linear to an interactive model: The
government has to allocate the resources in the best possible way supporting
cooperation between the three spheres. For example in Sweden in the early 1990s
many foundations were established in order to fill the gap in the country’s innovation
funding system. They introduced a more flexible allocation of funds and a diversification
of funding sources.
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5.3.2 The Innovation Space
The innovation space is the set of all the activities carried out by the hybrid organizations,
entrepreneurial individuals and institutions. These actions aim to create and develop intellectual
and entrepreneurial potential, to attract talented researchers and innovative firms from
elsewhere and to improve the competitiveness of the region. They depend upon the underlying
context, strengths and weaknesses, motivation and entrepreneurial attitude of the region. The
establishment of an Innovation Space can be fostered through many policies:


Creation of universities in regions without higher education capacity: MIT was created in
1862 to support the textile cluster near Boston providing trained engineers to the
th
industries. At the beginning of the 20 century it had already developed excellent
research capabilities albeit the textile industry had moved to other areas where the
labour cost was much lower. At that time MIT played an important role in addressing
knowledge, especially contributing in the firm creation process together with the
government and the business world. Another example is the one, already mentioned, of
San Diego where a branch of the University of California was founded in the 1950s. The
purpose of this action was to turn a military area into a knowledge-based one. As a
military area relying mostly on agriculture, San Diego fell in region type 3 in the 1950s,
thus this can be considered as a suitable example highlighting how to progress in a
relatively short time from type 3 to type 1. Indeed nowadays San Diego is one of the
three main centres of industrial biotechnology in the US together with North Carolina
and Massachusetts, with an industry larger than the whole UK industry in this field.



Building an integrated environment for university and technology transfer and
entrepreneurship activities: when universities develop a facility able to commercialize
knowledge it soon realizes that a broad range of services and support structures are
needed to create spin off firms. The policymakers have to focus on this aspect in order
to optimize R&D. Incubators are an example of assisting facilities in the firm creation
process.



Relocation of artists to declining urban districts to stimulate arts/technology-based
economic renewal: For instance, in New York the municipality allowed artists to move
into abandoned buildings in Soho. In the 1950s the area had become known as an
industrial district. Ten years later most of the factories began to move to regions with a
lower labour cost leaving buildings abandoned. The municipality decided to allow artists
to live there, driving the transition from manufacturing to knowledge-based society very
wisely. Nowadays Soho is considered one of the most innovative art districts in the
world, able to shape and impose its style everywhere. Art is also very important in the
attraction of talent because it makes a place more attractive and desirable.

5.3.3 The Consensus Space
The consensus space consists of undertaken activities that bring together the Triple Helix
spheres to brainstorm, discuss and evaluate proposals for steps forward to a knowledge-based
society. The three spheres are on the same level, no one is in a privileged position, and
everyone can take constructive initiatives. The relations are led in trust and they are regulated
by rules of the games negotiated ex ante. Transparency is one of the most important features in
this space. Many policies can be adopted in order to create a Consensus Space:


Creation or transformation of an organization to provide a home for brainstorming
analysis of problems and formulation of plans: for instance the Pittsburgh High-tech
Council, which represents important local innovation stakeholders, is a space for
brainstorming and confrontation. After-hours clubs in New York is also an example of
places where innovators can meet and trigger innovation across many disciplines.



Provision of access to the resources required to implement a project: when a great
number of stakeholders with different backgrounds take an active part in the innovation
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process, the latter is more likely to payback a better outcome. For instance the New
England Council, representing the three spheres, invented the modern venture capital
in the 1930s.



Providing solutions to conflict or crisis situations: for example when social or financial
crises occur, like the manufacturing crisis of the 1970s in the US, problems have to be
addressed and different solutions provided. A shift to the knowledge-based society with
a major involvement of universities in the innovation process drove the US out of the
crises. In the 1990s, the Swedish government was facing the dilemma of whether to
continue funding large firms such as Saab and Volvo (that were outsourcing economic
activities abroad) or to focus on a new firm-formation process. Fostering an
entrepreneurial attitude, Sweden managed to develop a start-up culture.

5.3.4 Creation and functioning of Triple Helix spaces
The formation of the three spaces is a process comprising two stage (Etzkowitz, Ranga 2013):


Formation of a “stem cell space” through interaction of the University, Industry
and government spheres: In this stage the three spheres start to interact and,
overlapping, they create what we call a “stem cell space”. The latter will allow the
formation of the Knowledge, Innovation and Consensus spaces in the second stage.
This is a first step from the laissez-faire model, where the firms play the leading role in
innovation, toward a balanced model ruled by the Triple Helix regime. Ideally the three
spheres get closer at the same speed albeit in real life it might be different with some
spheres contributing more than the others as mentioned before. This implies different
degrees of involvement of the spheres and, when there is lacking involvement, a sphere
might “take the role of the other” (substitution mechanism).



Differentiation of the “stem cell space”: the differentiation of the three spaces from
the stem cell entails the mobilization of different stakeholders, resources and relations
and the creation of an institutional format which allows the establishment of a clear
framework. Once the spaces are formed they operate in a continuous and diachronic
transition from one space to the other, with different directions in a non-linear process.
The Consensus Space is essential to facilitate the interactions between the Knowledge
Space and the Innovation Space. The differentiation of the “stem cell space” largely
depends on the features of the region and the stage of regional development. The latter
is a four steps model of regional growth and renewal composed by the following
phases: Genesis, Implementation, Consolidation and adjustment, Self-sustaining
growth and renewal of the system. The Genesis is the initial phase in which the region
is creating an idea for a new regional development model. The Implementation is the
second step in which activities start and new infrastructures are built to support the
idea. The Consolidation and adjustment stage aims to improve the efficiency of the
new activities and infrastructure. In the Self-sustaining growth and renewal of the
system there is the identification of new areas of growth. At the Genesis stage, the
Knowledge and Consensus Spaces are of crucial importance in order to initiate the
Innovation Space. For example, the establishment of the Council by the Governors of
New England was an important step to create the Consensus Space. As mentioned
before, industries were moving to regions where the labour cost was lower and the New
England government was trying to attract new SMEs from abroad initially. After a few
years of failure, a turnaround came when they decided to rely on the New England
educational system (especially MIT and Harvard) which represented a cutting edge
Knowledge Space. Furthermore, the creation of the Council allowed the formation of the
Consensus space and the interaction between the two fostered the formation of the
Innovation Space. In relatively a few years, the New England Innovation system stood
out, inventing the venture capital firm in the 1920s to intensify the creation of the
Innovation Space and to support the firm creation process.
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5.4 The Triple Helix Model and regional competitiveness
The competitiveness of a region is defined by Schwab (2013) as a set of factors influencing
productivity and the capacity to generate wealth in a specific area. According to this definition,
regional competitiveness is grounded on twelve pillars: institutions, infrastructures, the
surrounding macroeconomic environment, healthcare, primary education, higher education and
training, the efficiency of goods markets, the efficiency of labour market, financial market
development, the technological level of development, the market scale and the level of business
and innovation sophistication. The interaction between these determines the competitiveness
level of a region.
On the other hand a regional competitive advantage, a concept related to competitiveness but
not identical, determines only the economic performance of the region and it rests on five
factors (Kitson 2004):






Human Capital: the quality and capability of the labour force
Social/institutional Capital: the extension, depth and focus of social and institutional
networks
Cultural Capital: the range and quality of installations as well as cultural assets
Knowledge/creative Capital: the presence of a creative and innovative class
Infrastructural Capital: the quality of infrastructural policies and results

Nowadays, regional innovation policies are shaped on the ongoing shift in the paradigm from
an industrial to a knowledge-based society. Regions of type 2 and 3 aim to reach type 1 through
policies strengthening cooperation between the three spheres. In order to make this progress
more likely to occur, there are two main approaches considered not as alternatives but
complementary: exogenous knowledge-based regional development strategies that aim to
attract know-how and branch plants (FDI) from abroad with some incentives, endogenous
knowledge-based regional development strategies that aim to create a solid science and art
base helpful in the firm creation process. In depth:
Exogenous strategies: imply the attraction from abroad of high-tech industries and R&D
centres of large enterprises and multi-nationals. These industries might move there for a
number of reasons including the size of the local market, a trained workforce or good
infrastructure and living conditions. Exogenous growth is usually fostered with a top down
approach in which external factors play a decisive role. The latter encompass central
governments, private banks and transnational firms that invest resources in the region from
outside in order to create jobs, wealth and larger tax base. FDIs usually come in response to
good infrastructures, fiscal incentives or programmes launched by the state promoting
technology and entrepreneurship, development of high-tech centres and science and
technology parks. However this strategy is likely to fail if the number of firms attracted is
reduced by the decline of many manufacturing industries and if the knowledge of the region is
not enough to support the activities of the relocated units. This approach may also have limited
effectiveness if the region doesn’t manage to reach a critical mass of activity in a specific field,
so that the attracted units join a thriving cluster and relevant peers.
Endogenous strategies: imply that local factors such as a solid knowledge base, skilled labour
force and the closeness to source of knowledge are more important factors than cost
reductions, in particular for high-tech firms. Therefore, creating the infrastructure for local
knowledge creation and knowledge-based firm formation and growth is the essence of an
endogenous high-tech regional development strategy (Feldman and Francis, 2004). These
strategies are usually bottom up focusing on entrepreneurship and on close interaction between
the three spheres of the triple helix.
Both strategies entail a different combination of the Knowledge, Innovation and Consensus
Spaces with a continuous transition from one to the other. The speed and the degree of
combining the two approaches depend on the reaction time of each space: the spaces remain
structurally coupled to various extents as they rely on the underlying communication between
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the Triple Helix stakeholders involved (Etzkowitz and Ranga 2013). Thus the spaces are a
crucial element for the capacity of Triple Helix systems to integrate both endogenous and
exogenous strategies for knowledge-based regional development strategies and increase
synergies between them.

5.5 Triple Helix interpretations and misunderstandings: the European case
The Triple Helix model is not nearly a dogmatic approach to innovation since Etzkowitz
underlines repeatedly the importance of the context and the relevance of the different degree of
influence of the three spheres in the process. Nevertheless, many policymakers tend to identify
the model with the US path toward innovation, taking it as an example to follow. For instance
the Bayh-Dole act, mentioned previously, is commonly seen as a breakthrough in the legislative
framework which allowed US universities to benefit from R&D activities through patenting.
Among the others, Europe is trying to emulate this legislative shift giving to universities the
power to patent discoveries funded by the public. This emulation might be dangerously
simplistic albeit it is generally perceived as a step forward towards the “entrepreneurial
university”.
Stanford Professor Paul David was asked by the European Commission (EC) in 2006 to
express his opinion on some crucial issues Europe was facing. In particular, two questions are
interesting for the discussion:
1. “Is there really a problem arising from a failure of European scientific expertise in the
academic sphere to respond to industry’s innovation needs, a problem for which the
proposed redirection of university research activities toward commercial goals would
be at least an important part of the solution?”
2. “Does the example of the US experience with the Bayh-Dole Act (1980) indicate
that, by imitating this institutional innovation the EU’s member countries can expect
to stimulate university researchers to develop and patent technological innovations
which will provide that basis for new industrial products, private investment and job
creation?”
According to David the answer to both these questions is “No”. The reasons are explained
below:
1. Looking at the data it stands out that European universities are active in patenting,
however the title of the intellectual properties usually goes to firms rather than
universities, in contrast to the US situation. The only issue Europe is facing is a
shortfall in the relative R&D expenditure (GERD), albeit it must be noted that just the
private component is decreasing. A change in the framework might be pointless for
a number of reasons. First of all a shift of patents from firms to universities does not
entail necessarily an increase in the total flow of patentable inventions arising from
university research. Furthermore it would oblige firms to negotiate with university
technology managers for all those inventions that might be considered as the basis
for new products in the future. It would also provide governments with a convenient
but deceptive indicator of universities comparative performance. Administrators
looking for funds might push the patenting process in order to reach better positions
in the rankings, whereas firms are less likely to consider the symbolic value of a
patent.
2. Concerning the Bayh-Dole Act, European policymakers misperceived its impact on
the sharp increase in patenting from 1985 to 1998. Many other specific factors
influenced the 8-fold growth of those years and they might be absent in other
countries. For example it must be noted that the increase in patents started in the
1970s, ten years in advance of the change in the framework, and in a significant
measure the impetus of the legislation came from this increase. In particular, a small
number of biomedical universities were afraid of a turnabout in the policies of the
funding agencies that had enabled them to protect patent rights under individually
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negotiated Intellectual Property Agreements (IPAs). Thus the question becomes: is
it worth to blindly emulate the Bayh-Dole Act? The answer is still “No”. According to
David it would be like “betting the farm on the future of biotech”. Even though one
supposes that the concentration of citations in “bioscience-biotech” is representative
for the distribution of knowledge “spillovers”, rather than the peculiarity of the citation
practice, the easiest positive lesson that should be taken into account from the US
points to a different policy. In the last thirty years, the US public spending in R&D in
life sciences increased dramatically, getting more focused and allocating resources
in a better way. The right lesson for Europe is thus to imitate the US focused public
funding approach, in a newly emerging area of science and to prepare its private
sector of firms to benefit from the expected “spill-over” effect.
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6. Regional Innovation Systems in practice
6.1 Emilia Romagna
6.1.1 Region Overview
Country:
Italy
Capital:
Bologna
Area:
22,447 km²
Population:
Total 4,379,348
Density 195 ab/km²
(Istat 2012)

Gdp:
Total €135,282.7 mil
Per capita €28,848
(Istat 2012)

Emilia Romagna is an administrative region of 4.3 million people located in the northern part of Italy,
and with its nine provinces, is the fourth largest Italian region for extension. Home of some great cities
of art, the Region is crossed by the Po, the largest and longest river in Italy, and has plains with very
fertile soil, abundant crops and agricultural wealth. The presence of a widespread cultural and
environmental heritage, characterised by a network of more than 170 towns and cities of great artistic
and cultural interest, 13 regional parks, 2 national parks, 13 natural reserves and the Adriatic Coast,
one of the most important Italian tourist districts.
Emilia Romagna, which contributed, according to the 2011 ISTAT data, for the 8.6% of the Italian
GDP, has developed over the years a well managed and balanced economy: along with the
agricultural sector, that still represents the 3.8% of the total region GDP, there is a long and
remarkable tradition in automobile, motor and mechanics manufacturing. The diversified and
advanced industrial sector is the flagship of its economy: according to Eurostat statistics Emilia
Romagna is the seventh region in Europe for the number of employees in the manufacturing sector.
The very entrepreneurial character of the local people is evidenced by the fact that there are 80
enterprises every 1000 inhabitants, where the national average is 65.9 every 1000. (Istat 2007). Of
these companies over 97% employ fewer than 20 people, making Emilia Romagna one of the
Regions with the largest number of SMEs. Such a significant characteristic of the regional economy
could easily have some negative aspects due to the small size of firms. For example, the reduced
amount of capital available for R&D and innovation, has been overcome by a close co-operative
relationship among firms, collaborating in local production systems and in serving global markets. The
collaborations of large and small firms generated many important clusters, such as:
 Food industry, located mostly in Parma area;
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Mechanical and automotive manufactory, present in the provinces of Bologna, Modena and
Reggio-Emilia;
Ceramic sector, concentrated around Faenza and Sassuolo;
Biomedical district, located in Mirandola area (Modena);

Small firms working in co-operative networks within industrial districts are the keys to the Emilia
economy and a remarkable model of success for growing an advanced and competitive manufactory.
This flexible entrepreneurial structure in fact contributes in making Emilia Romagna one of the richest
and most developed European regions and the third Italian region by GDP per capita (Istat 2011).
There are now 3,704 cooperatives, mainly in the agricultural and the construction industry, that
employ 12.5% of the total employees, almost double the national average of 6.5% (Rapporto Asia
Emilia Romagna 2010).
The region has a long history in education: the University of Bologna, founded in 1088, is the oldest
existing university in the Western world and the University of Modena and Reggio-Emilia, founded in
1175, is the eighth oldest one. Nowadays the higher education system is well developed and
represents one of the region’s most known strengths: in the territory are located four universities and
two decentralised faculties, one of the Catholic University of Milan and one of the Polytechnic of Milan
(both in Piacenza), all in the forefront for quality of services and research among Italian and European
universities. For instance the University of Bologna always places itself as first in the most renowned
world university rankings (QS World University Rankings 2010, THE-QS Rankings 2012).

6.1.2 Region Innovation Profile
Emilia Romagna
GDP per capita

€ 28,848

Population Density

195/km

Unemployment rate
Percentage of labour force with tertiary education

2

6.9%
17.3%

GERD ( euro per inhabitant )

455.7

BERD ( euro per inhabitant )

290.3

PCT patent applications per mil inhabitants

104.5

Share of employment in primary sector

3.84%

Share of employment in public sector

16.95%

Share of employment in manufacturing sector

26.46%

Number of people employed in high and medium technology
manufacturing as a percentage of total manufacturing

33.7%

Number of people employed in knowledge intensive services as a
percentage of total services

47.3%

Source: Eurostat 2012

OECD Regional Categorisation: Traditional Manufacturing Region.
OECD Recommended Strategy: Supporting Socio-Economic Transformation
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6.1.2.1 Regional Innovation Governance
Regarding governance, Emilia Romagna is considered, according to the European Commission
Regional Innovation Profile, to be a good example of successful institutional public-private sector
cooperation involving political, social and economic players. The local innovation system relies on
intensive and complex networking involving private business and government networks, including
research institutions. This interaction is reflected in practice by the fact that regional innovation
policies are designed and delivered by regional government bodies with only previous consultation
and assistance of the other local innovation stakeholders (local administrations, industry associations,
research institutions, etc.). The support and assistance of the ASTER Science Technology Business,
a consortium for industrial research, technology transfer and innovation created between Emilia
Romagna regional government, local universities and other regional and national stakeholders, is
fundamental for regional authorities in the process of policymaking and delivery.
Italian regional governments have great autonomy in designing innovation policy but, in the Trento
Province, as we are going to specify in detail in the next section, being an autonomous region is
almost financially independent, in Emilia the policymaking autonomy is not yet matched by autonomy
in terms of fund raising and financing of policy initiatives. Policy funding then is negotiated with the
national Ministry of Economic Development (MSE) and with the Ministry of University and Research
(MIUR). Another important player in the funding of innovation related policies is the European
Regional Development Fund (ERDF), which supports competitive growth and social and economic
cohesion by allocating resources to the Regions through the Structural Funds. In Emilia Romagna as
in every other European region the ERDF financing has to be provided according to 5 priorities, which
are designed to implement specific objectives. For the 2007-2013 Regional Operational Plan, the
priorities concern the following five subjects:
1. Industrial research and technology transfer;
2. Enterprise innovative development;
3. Energy and environmental regeneration and sustainable development;
4. Cultural and environmental heritage enhancement and regeneration;
5. Technical assistance;

6.1.2.2 Regional Innovation System
Categorised by the OECD as a traditional manufacturing region, Emilia Romagna presents all the
major challenges pointed out by the OECD in regard of the traditional manufacturing regions; formerly
the risk that, threats such as the competition in the local leading sector of countries where labour cost
is lower or the transformation of traditional industries and markets, may cause the failure of a once
successful development model.
Emilia Romagna institutions, in order to avoid this threat, embraced a strategy that shared the same
core points of the one indicated by the OECD. According to OECD in fact Emilia Romagna should
follow the pattern of supporting socio-economic transformation through the restructuring of the
production structure or the identification of a new frontier of development. As pointed out in chapter 4,
according to the 2011 OECD Regions and Innovation Policy Report, there are two main possible
choices: stimulate the establishment of a new dynamic business environment or build on existing skills
to develop unique and original activities, for example modernising productive activities towards valueadded niches. The second option seems precisely to be the way forward taken by the local
government in 2002, when regional authorities developed for the first time in Italy a regional policy
framework devoted to supporting R&D and innovation: in 2002 Emilia Romagna enacted the Law for
Innovation (July 2002) and its implementation programme (PRRIITT), which represented the first
framework and the organisational models for the creation in 2005 of the nodes constituting the Emilia
Romagna High Technology Network.
This High Technology network, coordinated by ASTER, is a very ambitious plan, its aim is to turn one
of the most industrialised regions in Europe into a regional knowledge economy, strengthening
linkages between industry and research institutions and fostering business innovation activity. In order
to achieve this the High Technology Network allowed the creation of fourteen industrial research
laboratories and eight innovation centres operating in six different thematic areas in which the region
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is historically well advanced: advanced mechanics; environment, sustainable development and
energy; agro-food industry; building and construction; life sciences and health; organisational
innovation. Each lab is a network in itself that involves research institutes, university departments,
companies and public administrations. This policy measure was embraced by regional research
institutions to encourage the pooling of complementary expertise and represents also a good example
of the strategy recommended by the OECD for these types of industrial regions: exploit the local
knowledge and human capital in sectors where there is historically a strong regional background and
use them to develop more value added and innovative activities.
Always in line with this object and to consolidate the transformation of the manufacturing system
towards the adoption of a “new industrial model” increasingly more oriented towards high technology,
the regional authorities are focusing on the creation of technopoles for competitiveness, devoted to
industrial research and technology transfer. The Technopoles programme is the main outcome from
the commitment by Universities and Research Centres based on the regional territory in promoting
innovation and a knowledge economy, and the evolution of the production systems into high
technology; it is based on a framework agreement between the Region, Universities and Research
Centres, which defines the commitments and the new governance carried by ASTER. Technopoles
will represent an infrastructure network distributed over 10 sites within the region that will host and
carry out activities, services and structures for industrial research and technology transfer and
incubators for the creation of new businesses. At the moment the following technopoles are active:










Bologna Manifattura and Bologna CNR (environment, micro and nanotechnology,
regenerative medicine, new materials, ICT, multimedia and design, construction, energy,
automation, advanced mechanics);
Modena (Advanced mechanics, new materials, regenerative medicine, business applications);
Reggio Emilia (Mechatronics, Construction and Agrifood);
Parma (Agrifood, Pharmaceutics, RFID and Artificial vision);
Piacenza (Machine Tools and Energy-Environment);
Ferrara (Water and Land, Biotechnologies, Vibroacoustics, Cultural Heritage and
Restoration);
Ravenna-Faenza (Yachting, Energy, Architectural restoration, New Materials);
Forli-Cesena (Aeronautics, grifood, Infomobility);
Rimini (Fashion and Life Cycle Technologies);

In the future, the main innovation challenges, as pointed out by the European Regional Development
Fund, are:
 Support the business system research capabilities and encourage collaborative research
projects for SMEs through research laboratories and innovation centres;
 Coordinate industrial research initiatives of interest to the regional production system
promoted by the High Technology Network and in general through universities, research
institutes, companies and entrepreneurial associations, trade unions and other institutions and
bodies;
 Promote the creation and development of new innovative enterprises which may benefit from
the outcomes and skills of the research activities developed locally (universities spin-offs);
 Face the evolution of the manufacturing system towards the adoption of new innovation
models that are characterised by knowledge-intensive manufacturing processes and products
as the key element to support competitiveness for the industrial and territorial system at the
international level;
 Promote competitiveness in energy and the energy-environmental regeneration; this
objective, of a primary importance in a country like Italy where energy costs are higher, it is
designed to promote actions aimed at improving the competitiveness of the economic system
by limiting greenhouse gas emissions, promoting energy savings, efficient use of resources
and the enhancement of renewable sources and cogeneration systems;
Lastly another important issue is to secure the effectiveness and efficiency of the operating
Programme through actions and tools to support the programming, implementation, assessment,
control and advertising of the co-funded actions. The monitoring and control phases in particular are
fundamental because as suggested by the OECD, a better collection and assessment of data allows
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more tailored and detailed policies in the future and give, for the present, a better visibility to the
regional innovation programs by means of suitable information and communication actions.

6.1.2.3Triple Helix Spheres
As a consequence of being categorised as a Traditional Manufacturing Region, Emilia Romagna
relies heavily on universities and firms in terms of driving forces for innovation. In 2012, BERD
accounted to some 63% of GERD, which is an average contribution of the private sector to regional
R&D much higher than in the rest of Italy, where the private business sector represents on average
only 49% of the total GERD.
The Knowledge Space, centred on Emilia Romagna’s six universities, is widely developed in the
region and counts on a thriving educational system, with the University of Bologna (Alma Mater
Studiorum) renown for being the oldest University in the Western world (established in 1088th).
University of Bologna has played a crucial role over the course of history in attracting talents.
Examples of significant personalities who studied or taught at Alma Mater Studiorum are: two noble
prizes, Giosue’ Carducci (literature) and Camillo Golgi (medicine), more recently Romano Prodi
(Italian Premier and President of the European Commission) and Umberto Eco (Philosopher and
writer).
The Consensus Space is grounded on the presence of ASTER. ASTER is the consortium among
the Emilia Romagna Regional Government, the four Universities, the National Research Centres
located in the region - the National Research Council (CNR) and the Italian National Agency for New
Technologies, Energy and Sustainable Economic Development (ENEA) - the Regional Union of
Chambers of Commerce and the regional Entrepreneurial Associations. The consortium was
established with the aim to sustain, coordinate and valorise research and technology transfer
throughout the territory. In particular, it supports the economic growth of the regional productive
system through: the promotion of industrial research, technology development and the improvement
of high quality skilled professionals and career development in technology transfer field. It operates on
thematic areas of strategic importance for the regional system: advanced mechanics, environment,
sustainable development and energy, agri-food, constructions and building materials, life and health
sciences, ICT. All the institutional sectors (academic, public, private) take part in the innovation
process within this association through multiple reciprocal relationships.
Concerning the Innovation Space, Emilia Romagna has a strong entrepreneurial attitude developed
over the course of history and a strong link between universities and firms driving innovation. In this
context four clusters stand out in particular:
- Food industry
- Advanced manufacturing
- Biomedical
- Ceramic
In addition to these clusters in the region are 9 active Technopoles, focused for example in the fields
of fashion, aeronautics, yachting or new materials expertise.
The SMEs sector is among the most developed in Europe and it is active in niches where the region is
leading worldwide thanks to a significant cooperation with universities.

57

6.2 Autonomous Province of Trento
6.2.1 Region Overview
Country:
Italy
Capital:
Trento
Area:
6,208 km²
Population:
Total 530.308
Density 84,5/km²
(Istat 2012)

Gdp:
Total €16,558.78 mil
Per capita € 31,400
(Istat 2012)

Trento is an autonomous province in the north-east of Italy, close to the border with Austria and
Switzerland. It is one of the two provinces that make up Italy's region of Trentino-Alto Adige/Südtirol.
Its capital is the town of Trento. In Italian history, the region has always played an important role
because of its strategic position. The collocation between Central Europe and the cities north of Italy
made Trento a staging-post and a crossroad of the main ways and connections between Italy
and Germany. Furthermore, the geographical proximity with the German speaking part of Europe and
the fact that Trentino was part of the Austrian Empire until the end of First World War in 1918, are all
factors that contributed to make this province a natural and important partner of these countries. This
is still true nowadays as the value of exports to Germany represents a significant amount for the
Province of Trento (about 18%).
Regarding its economy, the province of Trento boasts a variety of quality manufactured produce and
the most important manufacturing sectors include: textiles, materials for construction, mechanics, food
processing, paper and wood making. Tourism is vital and mostly related to the exploitation of natural
amenities and environmental heritage which characterizes its valleys and mountains. The share of
agriculture is higher than the Italian average while the importance of industry is lower than in the rest
of the country.
Trento Province can praise some outstanding records compared to other regions of Italy. First of all
the recent growth in occupied people, that implied, in 2011, one of the lowest unemployment rates in
the country, which was 4.5% compared to the Italian average of 8.4% (Istat 2011). The Province also
places high for its environmental policy: according to Legambiente, in 2011, Trentino was the fourth
Italian region in production of renewable energy (16%), mainly due to the hydroelectric sources and its
advanced biomass conversion process companies.
Thanks to its particular administrative status the Province holds almost 90% of all taxes locally
collected; this availability of funds has been wisely used, especially in the last few years: the local
government is in fact working to make Trento Province one of the leading Italian and European
innovation districts and to establish an open, high level and flexible research system attractive to
foreign researchers and students. Therefore the Province Council is significantly investing in the

58

education sector and in the research programs offered by the University of Trento. Special importance
has been given to the International dimension of the University, with a focus on the development of
strategic international alliances. The institution, even if it has only 17,000 students enrolled, is rapidly
rising in the international rankings, being for instance one of the few Italian universities included in the
“World University Rankings 2011”. In Italy Trento University can praise a first place in the prestigious
Censis University Ranking and a seventh place in the ranking drafted by the financial newspaper the
Sole 24 Ore (Linkiesta, “http://www.linkiesta.it/se-l-italia-innova-come-trento-ce-fa”). Its role is
fundamental in the area, providing opportunities to benefit from spill-over effects by fast growing and
highly-developed markets.

6.2.2 Region Innovation Profile
Autonomous Province of Trento
GDP per capita

€ 31,400

Population Density

84.5/km

Unemployment rate
Percentage of labour force with tertiary education

2

5.9%
16.5%

GERD (euro per inhabitant)

624.4

BERD (euro per inhabitant)

300.1

PCT patent applications per mil inhabitants

51.19

Share of employment in primary sector

3.90%

Share of employment in public sector

26.53%

Share of employment in manufacturing sector

18.34%

Employment in high and medium technology manufacturing as a
percentage of total manufacturing
Employment in knowledge intensive services as a percentage of total
services

21%

57.3%

Source: Eurostat 2012

OECD Regional Categorisation: Traditional Manufacturing Region
OECD Recommended Strategy: Supporting Socio-Economic Transformation
6.2.2.1 Regional Innovation Governance
The province has full autonomy in the Research, Technological Development and Innovation policy
(RTDI). At the regional government level, the Department of Industry and Crafts, the Department of
Knowledge, the Department of Public Works and Mobility and the Provincial Directorate General are
the main technical units designing and implementing RTDI initiatives; they are responsible for
supporting entrepreneurship and business innovation, developing ICT infrastructure and services and
planning and managing research and university policy. In addition to these government players there
is a broad network of public and private organisations that contribute to delivering and steering
innovation policy. Other main important regional players in the design and implementation of
innovation policies are: the Provincial Agency for the promotion of economic activities (APIAE),
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Trentino Sviluppo Spa, the Bruno Kessler Foundation (FBK), the Edmund Mach Foundation (FEM)
and the University of Trento.
All these local innovation system players work and co-operate together with the provincial
administration and the local stakeholders; one outcome of this direct and continuous interaction is for
example the Multi-annual Research Programme and the Innovation Strategy on ICT Enabled
Services, important policy documents which are aimed at pursuing the model of “Trentino as a Lab”
and address the business community’s local needs. Trentino as a Lab's (TasLab) objective is to
promote user-driven innovation in Trentino's public administration, through innovative projects to be
implemented in collaboration with ICT companies and regional research centres.

6.2.2.2 Regional Innovation System
Belonging to the category of Traditional Manufacturing Regions, the Province of Trento is part of that
group of regions that, according to OECD guidelines, need to support socio-economic transformation
by increasing diversification or identifying new drivers for competitiveness. This is the same category
and matched strategy highlighted in the previous chapter for Emilia Romagna but between these two
Italian regions there is a significant difference which has to be mentioned. According to the European
Regional Innovation Monitor in fact Emilia Romagna is considered a region with a strong focus on
industrial employment, whereas Trento Province is instead a region with a focus on the service sector
and the public R&D.
Trento Province is characterised by a strong public role in R&D, and the local university, the research
institutes and foundations play the capital role. The origin of this innovation environment may be the
prevalent fragmentation of the productive fabric and the dominance of micro-enterprises in all sectors
of its economy, which made it necessary for the regional government to act as the technologically
demanding first buyer of new R&D, driving innovation from the demand side and playing a major role
in supporting the creation of a new innovative enterprise. The intervention of a regional public
procurement was extremely important because of the lack of critical mass, again due to the
prevalence of small firms and a limited number of medium and large enterprises, which generally has
a negative impact on the innovation performance.
The need of critical mass for R&D and the lack of innovation culture in business were the first main
drivers when designing the local innovation strategy. The first object was to increase competitiveness
in key sectors of the local economy by fully exploiting the regional knowledge base, and the local
government chose a path, which resulted to be coherent with the OECD recommendations for the
manufacturing regions. The choices made by Trento Province reflect the strategy of modernising
productive activities towards investing in value added-niches and creating an “innovation ecosystem
strategy”. In order to achieve these results the local government had started, during the last fifteen
years, to maximize the utility of these domestic advantages by strongly investing in promising
research fields and corresponding markets such as ICT, e-Health, renewable energy, sustainable
constructions or agribusiness.
Information and Communication Technology (ICT) is a sector where the Province is particularly
devoting efforts and resources and where it can already count on a robust research and innovation
capacity and so a very important competitive advantage. In regard to e-Health, Trento is already in a
leading position and it can further consolidate its role by continuing developing successful solutions
and strengthening the participation in international networks. In the field of renewable energies and
sustainable constructions the challenge is further increasing the R&D capacity, and the development
of the Habitech technology district can be considered an important step in this perspective. The agrofood sector, one of the traditional strengths of the local economy, has also been developing in the
direction of a smart specialisation. This guiding role is played by the Edmund Mach Foundation,
agrarian research institution which is for example conducting wide scale research about wine, such as
cataloguing the DNA profile and genomic of grape varieties and about apple, focusing on the phenolgenetic improvement of apples and apple trees ‘architecture.
Along with the smart specialisation in value-added niches, another innovation policy tool used to face
the lack of critical mass and the disadvantages caused by the dominance of small enterprises has
been to attract global innovation players which could act as catalysers to allow synergies and critical
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mass in the strategic local economic sectors. In line with this, the Province has promoted specific
agreements with large firms (such as Microsoft, Fiat, ST Microelectronics, Finmeccanica,...), which
can benefit from the local knowledge base and may also facilitate the growth and aggregation of local
micro-enterprises and SMEs in technology consortia and other networks.
Already counting on a strong public research and innovation capacity, all the other policy tools
enacted by the regional government have been so far focused on reinforcing the role of the private
sector in the R&D, especially by diffusing innovation culture among micro-enterprises and SMEs and
encourage the tendency to co-operate in research. In fact even if small and medium enterprises may
individually perform well on average, they need to collaborate to improve because innovation is a
mostly incremental phenomenon and, together with formal research activities, is linked to knowledge
diffusion and technology transfer. The current policy mix then aims to deal precisely with the lack of
innovation culture and promote the creation of a favourable innovation climate, better engaging the
entrepreneurs and making them the protagonists of such cultural change.
A broad range of initiatives which form part of the existing policy mix reflects these objects, such as:
 Supporting the introduction of organisational and management innovation in private
companies (e-business,…);
 Assisting the creation of innovative enterprises start-ups through “seed money” and risk
capital in the form of innovative vouchers, managed by the provincial agency Trentino
Sviluppo;
 Providing consultancy and financial incentives for the use of intellectual property rights;
 Supporting the creation of territorial laboratories (e.g. TasLab) which can foster innovation
focused on societal and business needs in innovative sectors and niches;
 Financing public-private partnerships and cooperative R&D projects between firms and
research institutes, especially in local strengths as ICT, renewable energy and
sustainable building industry;
 Facilitating knowledge and technology transfer;
 Creation of new technology poles, such as Bonfiglioli Mechatronic Research Centre in
Rovereto;
 Accelerating the availability and accessibility of the public information repositories and
data banks to allow reuse;
 Promoting what has been and is being done by the Province (public marketing);
In conclusion, for the future of the local innovation system, the priority is, as suggested by the
European Union Regional Innovation Monitor, to further strengthen the relations between the
provincial research institutions (FBK, EMF,…), the university and the business R&D departments, a
strategy which will ease creating critical mass and overcome the fragmentation of the business sector,
the main obstacle of the development of the local innovation system.

6.2.2.3 Triple Helix Spheres
In 2012 the private business sector contribution to GERD was 48%, in line with the Italian average of
49%; the largest share of GERD is provided by the local government, which can be considered the
main player involved in the innovation process together with the university.
The Knowledge Space in the Province is highly developed and can count on the research capacity of
the public research institutions (e.g. University of Trento, Bruno Kessler and Edmund Mach
Foundations) as well as on the capacity of local SMEs to innovate. These institutions constitute a
critical mass in knowledge, creating a vibrant knowledge space.
The Consensus Space is mainly represented by the Provincial Agency for the promotion of
economic activities (APIAE) where firms, university and government are involved in a brainstorming
process to set the priorities. In addition, Bruno Kessler and Edmund Mach Foundations play a key role
for the innovation space and their main tasks are:


Cultural activities, scientific research, technological development, with the aim of both
the advancement of knowledge and service to the local community
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Exploration of innovative frontiers of knowledge with particular emphasis on
interdisciplinary approaches and on the applications area
Opening of the Trentino Region to the international scene, through collaborations and
exchange activities with national and international research organizations
Widespread innovation ability, involving the community and the local economy
Transfer of research results: support for new entrepreneurship, for the growth of brand-new
professional skills and for the improvement of public administration structures.

The Innovation Space is centred on the activity of the University of Trento, which is the main
player in the creation of an innovative environment, especially providing collaboration schemes which
offer the chance to entrepreneurial individuals to use their knowledge, competence and research
results and contribute to the innovation and competitiveness of the territory. With this aim the
University offers for example research contracts on topics of interest for enterprises, traineeships in
firms and the possibility to participate in national and European joint research projects.

6.3 Baden-Württemberg
6.3.1 Region Overview
Country:
Germany
Capital:
Stuttgart
Area:
35,751.65 km²
Population:
Total 10,786,227
Density 300/km²
(2011-12-31)

Gdp:
Total € 500,417 bil
Per capita € 35,200
Federal Statistical Office of Germany 2012

Baden-Württemberg (BW) is in the south-west of the Federal Republic of Germany. The Land of BW is
the result of combining the states of Baden, Hohenzollern and Württemberg after World War II.
Although BW has relatively few natural resources compared to other regions of Germany the state is
among the most prosperous and wealthiest regions in Europe.
The capital city, Stuttgart, and its environs are the industrial heartland of an otherwise fairly rural BW.
As the headquarters of industrial heavyweights that include Mercedes-Benz, Porsche and electronics
giant Bosch, Stuttgart predictably oozes self-confidence and reeks of wealth.
The main source of employment in BW is manufacturing, with a workforce of 1 282 800, followed by
wholesale and retail trade and the repair and maintenance of vehicles and personal and household
goods, with 571 500 employees, business services, with 509 200, and health care and social work, with
462 700.
BW is the centre of the German automobile industry, generating more than 25% of total sales. More
than 100 automotive factories and almost 200 factories producing highly value-adding components are
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located in BW. More than 2100 companies, generating sales of more than EUR 106 bil, are in the State
closely associated with the automobile industry, including manufacturers of special vehicles, distributors
and indirect suppliers. The region is also in the forefront in expanding the use of renewable energy
sources: the Land Government considers the secure and reliable supply of electrical energy as a priority
and the market for environmental engineering, eco-technology and resource-saving machinery is
growing significantly.
The Land Government is continuing to drive forward the development of BW’s unique university
landscape. BW is home to some of the oldest, most renowned and prestigious universities in Germany,
such as the universities of Heidelberg, Freiburg and Tübingen. It also contains three of the eleven
German 'excellence universities' (Heidelberg, Tübingen and Konstanz and formerly Freiburg
and Karlsruhe).

6.3.2 Region Innovation Profile
Baden-Wȕrttemberg
GDP per capita

€ 35,200

Population Density

300/km2

Unemployment rate

3.3%

Percentage of labour force with tertiary education

31%

GERD (euro per inhabitant)

1,519.9

BERD (euro per inhabitant)

1,208.9

PCT patent applications per mil inhabitants

415.77

Share of employment in primary sector

1.22%

Share of employment in public sector

23.92%

Share of employment in manufacturing sector

29.25%

Employment in high and medium technology manufacturing as a
percentage of total manufacturing

59.5%

Employment in knowledge intensive services as a percentage of total
services

58.9%

Source: Eurostat 2012

OECD Regional Categorisation: Knowledge and Technology Hub Region
OECD Recommended Strategy: Building on current advantages
6.3.2.1 Regional Innovation Governance
With regard to regional innovation governance in BW, the Ministry of Finance and Economic
Affairs is responsible for implementing support measures in the fields of regional and
international economic policy, support for R&D in SMEs transfer of technology and innovation
(in particular in collaboration with non-university research institutes). The Ministry of Science is
responsible for implementing all measures related with top-level research and applied research
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at public higher education institutions. The other Ministries are involved in delivering their
specific aspects of innovation policy.
In general terms, policymaking in BW is based on a permanent exchange and discussion with
the other innovation stakeholders. This dialogue-oriented economic policy is well portrayed by
the local cluster policy, which started in 2006 and was, since the beginning, developed bottom
up in collaboration with the relevant stakeholders in BW, including horizontal organisations like
the location promotion agency BW Invest and the Steinbeis-Europa-Zentrum (SEZ), which is a
representative of the Enterprise Europe Network. These strategic choices had guaranteed that
policy measures have been from the very beginning drafted based on the insights of various
groups like chambers of industry and commerce or handicrafts, business associations, firms,
SMEs, research institutions, and municipalities as well as reshaped based on their experiences
during implementation. This format allows policymakers in BW to actively take up impulses of all
relevant stakeholders and to react accordingly.
Another relevant player in the Land is the Innovationsrat, the Council for Innovation; this
institution, founded in 2007, brings together experts from scientific institutions, economy,
culture, media and churches. Its main outcome is the reports published after its regular
meetings, which contains recommendations for future actions and the definition of the most
important growth fields.
In regard to the funding, the European Regional Development Fund (ERDF) plays, in terms of
volume, a minor role for BW in comparison with other German Länder. In light of this the local
government follows a strategy which aims at financing with ERDF funds only projects which
generate large leverage effects. The competition RegioWIN is one example of this strategy as it
aims to foster the exchange among innovation stakeholders within all the sub-regions of BW.

6.3.2.2 Regional Innovation System
BW is categorised by the OECD Regional Innovation Categorisation as Knowledge and
Technology Hub, as a leading science and technology area, the category which comprehends
regions with, by far, very high average levels of R&D and patenting intensity and share of R&D
conducted by business.
A dominant role as investor into R&D is played by the industrial sector with its numerous inhouse research facilities, which alone made almost 80% of total R&D investments in BW and it
is significantly oriented towards high-technology sectors.
The university and the public institutions are responsible for the remainder in roughly equal
parts. There are more than 70 universities in BW, including four of Germany's nine elite
universities. BW’s university sector employed the equivalent of almost 18,500 full-time
employees in 2009 - around 2,500 FTEs more than even as recently as 2007. With over 100
R&D institutions, the public sector offers a broad spectrum of non-university research
institutions. Eleven of the 80 Max Planck institutes and 14 of the 60 Fraunhofer institutes, as
well as 25% of the Helmholtz Association of German Research Centres' research facilities are
based in this region.
These achievements are the result of a long standing experience in the field of innovation
strategy, the final stage of a history of investing in innovation and research. The conditions of
this success were already laid down in the 1970s and 1980s, when the local government started
to take important innovation policies promoting and spreading, for instance, R&D competencies
also in more rural areas, for example by founding branch departments of research institutions.
In the same period an important initiative was the promotion of the so-called Steinbeis
Transfer Centres whose aim was to promote technology transfer between universities of
applied sciences and small and medium enterprises. This attention for the creation of a modern
RIS had continued during the 1990s, when BW promoted collaborative research projects to
foster the transfer of knowledge and technology among partners in R&D projects. In 1992 the
first innovation strategy was developed, the Zukunftskommission Wirtschaft 2000, a real
milestone in regional innovation policy which has been reshaped and reviewed many times
since then. Nowadays innovation policies in BW cover a wide range of aspects, from
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institutional funding for research institutions, start-up-programmes or strengthen of local
clusters. An important role in the evolution of the priorities and objectives of the BW innovation
agenda was played in these years by the already mentioned Innovation Council which held
regular meetings between 2007 and 2009. In 2009, it published a final report which included
recommendations for future actions including the definition of growth fields. Specifically, the key
points were:





Improvement of the locational factors via smart specialisation within the regions;
Elaboration of integrated, inclusive and sustainable concepts for regional development;
Identification of relevant measures, flagship and key projects;
Establishment of governance structures for continuous improvement processes.

Within the guidelines of the Innovation Council, the local government in 2010 defined four socalled "growth fields":
 Sustainable mobility;
 Environmental Technologies, Renewable Energy and resource efficiency;
 Healthcare;
 Information and Communication Technologies, green IT.
Two innovation policy tools which have been extensively used and in which BW played a
pioneering role are: cluster initiatives and innovative voucher programs.
Regarding clusters in the last ten years, the government of the Land focused its efforts in the
promotion of regional cluster initiatives and networks. In this field BW is in the forefront: in July
2012 BW was the first region in Europe to launch a Cluster Excellence Quality Label, a
program which assigns certifications to local cluster based on the criteria and assessment
process developed within the European Cluster Excellence Initiative (ECEI). The purpose of the
label “Cluster Excellence BW” is to contribute to professionalizing management structures of
cluster initiatives and promoting existing quality in the region. The label is awarded at the end of
a “cluster competition” where existing network initiatives can apply to be recognized as an
"excellence cluster" which enables them to access specific national and European funds.
Eligible candidates for the challenge are BW cluster initiatives and networks that are mapped in
the Cluster Atlas BW. The success of the clusters and their organisations essentially depends
on the quality of the particular cluster management and the final goal of the competition is to
further professionalise and therefore contribute towards an increase in the quality of the local
cluster. The official responsible for awarding the label is the Ministry of Finance and Economic
Affairs, while external service providers ensure an independent evaluation procedure: VDI/VDEIT GmbH coordinates the assessment and MFG Innovation Agency for ICT and Media BW
provides a coaching program for interested candidates.
Another relevant policy measure was an innovation voucher program launched in 2008 to
promote innovation among SMEs. With this program the BW region became the first German
Region issuing in its innovation framework this kind of policy tool. More in detail, innovation
vouchers were designed with the aim of strengthening the capacity for innovation and growth
orientation of SMEs in the following fields: trade, small industrial supply business sector and
business related services in the health sector and in many other considered promising
industries and technology fields such as ICT, renewable energies or nanotechnology. These
innovation vouchers are intended to support SMEs without their own R&D resources, providing
them with the possibility to make use of R&D services for product, service and process
innovations. The vouchers have a value of between €2,500 and €6,000 each and can be used
to purchase R&D services from companies across Europe. Initially BW, for the period 20082010, initially set aside € 3mil to allocate to SMEs (enterprises with fewer than 50 employees),
and, after the completion of the pilot project in 2010, the instrument has been included as part of
a longer-term programme of support measures targeting SMEs in the region.
For all the strategies so far mentioned, it appears that BW’s innovation strategy is based on the
same ration as the one suggested by the OECD, to reinforce excellence in knowledge creation
and developing new high-tech industries; both the economical and innovation success of this
German Land highlights the importance of following this pattern for the most advanced regions
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of the OECD countries and to continue investing in products and services which can still be
profitably manufactured or rendered even given the labour costs in western Europe.

6.3.2.3 Triple Helix Spheres
Being categorised as Knowledge Hub and Technology region (type 1), firms are the driving
force in the innovation process with a formidable contribution of the private sector to GERD.
Indeed in 2012, BERD was among the highest in Europe with an overall share of some 80% of
GERD.
The Land has a strong Knowledge Space: BW is home to some of the oldest, most renowned
and
prestigious
universities
in
Germany,
such
as
the
universities
of
Heidelberg, Freiburg and Tubingen and it contains three of the eleven German “excellence
universities” (Heidelberg, Tubingen and Konstanz and formerly Freiburg and Karlsruhe).
Furthermore, there are more than a dozen Fachhochschulen (i.e. universities of applied
sciences), as well as Padagogische Hochschulen (i.e. teacher training colleges) and other
institutions of tertiary education. Pforzheim University is one of the oldest Fachhochschulen in
Germany, which is renowned and highly ranked for its Engineering and MBA programs. The
state has the highest density of academic institutions of any territorial state (excluding Berlin
and Hamburg) in Germany.
One of BW’s strengths is certainly the highly developed Consensus Space which can rely on
many institutions aimed at foster linkages between different spheres. The exchange with these
groups and players takes place in various forms. One example of formal exchange mechanisms
is the so-called "branch dialogues". Within this framework, the Ministry of Finance and
Economics invites stakeholders within the four designated growth fields to debate about future
opportunities and obstacles within these fields. This format allows policymakers in BW to
actively take up impulses of all relevant stakeholders and to react accordingly. Another
important consensus space in the Land is Innovationsrat, the Council for Innovation. As
previously mentioned, this institution brings together experts from scientific institutions,
economy, culture, media and churches. Its main outcome is the reports published after its
regular meetings, which contains recommendations for future actions and the definition of the
most important growth fields.
The Innovation Space is grounded on close relationships between universities and firms, with
the latter commissioning R&D of new products to the former. Technology transfer offices and
liaison are numerous in the universities allowing a patenting process among the most
developed in Europe. An example of the BW’s integrated environment for university and
technology transfer and entrepreneurship activities is the large presence of the already
mentioned "Technology Transfer Centres" run by the Steinbeis Foundation for Economic
Promotion, which are specialised in organising workshops, conferences and brokerage events
for technology transfer and finding partners for research, technology and development (RTD)
proposals.
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6.4 North Rhine-Westphalia
6.4.1 Region Overview
Country:
Germany
Capital:
Dusseldorf
Area:
34,084.13 km²
Population:
Total 17,841,956
Density 520/km²
(2012-12-31)

GDP:
Total € 582,050 bil
Per capita € 32,631
Federal Statistical Office of Germany 2012

North Rhine-Westphalia (NRW) is located in the heart of Europe, bordering with Netherlands and
Belgium just 500km from the main capitals of Europe, like Berlin, Paris and London. This location has
helped its domestic policy to make the region and its city a hub for international and national transport.
With more than 125 million tons of goods handled every year, Duisburg is the world's largest
inland port and lies in the middle of the central European economic area.
With a population of about 18 million people, NRW is at the same time the most populous and the
most densely populated of the 16 federal states in Germany. These are just some of the numerous
national and international records that this Land can number. In terms of its surface NRW is the fourth
largest state with 34,080km² (524 inhabitants per km²). Four of Germany's ten biggest cities (Cologne,
Düsseldorf, Dortmund, and Essen) are located in NRW. The Rhine Ruhr region is, with about 10mil
inhabitants, one of the 30 biggest metropolitan regions of the world. Among the other German States,
NRW is the one that contributes most to the national GDP, with EUR 582.1 billion earned in 2012;
internationally this rate places NRW at the 18th position in the world, ahead of countries like Turkey
and Belgium.
NRW’s economic landscape comprises a mixture of large firms and SMEs: it is home to large
industrial corporations of world standing, like Bayer or ThyssenKrupp, as well as dozens of smaller
companies. In 2009, the manufacturing enterprises generated sales for 20.5% of industrial sales in
Germany and absorbed 19.6% of the regional employed population. The biggest industrial employer is
mechanical engineering (21.1% share of German total). Furthermore, NRW is Germany's most
important location for the chemical industry and one of the most important automotive locations in
Germany.
However the lion’s share still belongs to the service sector, which generates more than 70% of the
region's economic output and employs 67% of the working force. The headquarters of the top national
service providers, such as Deutsche Telekom, Deutsche Post, Deutsche Lufthansa, Bertelsmann, and
Vodafone D2, are also located here.
In terms of higher education infrastructures NRW has one of the densest research landscapes
throughout Europe. A network of 70 universities, 14 Fraunhofer Institutes, 12 Max Planck Institutes,
10 Institutes of the "Leibniz Association", 14 research facilities financed from NRW state funds, nearly
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50 technology and business incubation centres, and 30 technology transfer units form the basis for
the regional research and innovation system.

6.4.2 Region Innovation Profile
North Rhine-Westphalia
GDP per capita

€ 32,631

Population Density

520/km

2

Unemployment rate

5.9%

Percentage of labour force with tertiary education

28%

GERD (Euro per inhabitant)

592.4

BERD (Euro per inhabitant)

350.5

PCT patent applications per mil inhabitants

164.5

Share of employment in primary sector

0.76%

Share of employment in public sector

26.15%

Share of employment in manufacturing sector

21.86%

Employment in high and medium technology manufacturing as a
percentage of total manufacturing

41.7%

Employment in knowledge intensive services as a percentage of
total services

57.3%

Source: Eurostat 2012

OECD Regional Categorisation: Medium-Tech Manufacturing Region
OECD Recommended Strategy: Supporting Socio-Economic
Transformation
6.4.2.1 Regional Innovation Governance
In NRW the main stakeholder of the RIS is the State Ministry for Innovation, Science and
Research, established in 2005. This governmental entity was the first state ministry in Germany
to be structured along the lines of the state's innovation resources; this means that the ministry's
portfolio reflects all the needs and phases of the entire innovation process: from education and
training at higher education institutions, to development and invention in the research sector
and to implementation in the form of marketable products. Assisting every step of the innovation
process, the mission of the "Innovation Ministry" is thus to strengthen innovation and innovation
resources in NRW in a lasting way.
On the whole, the government of NRW focuses on the entire innovation process, i.e. science,
research, technology, and business in their interaction. As a first step the responsibility for
innovation, science, research, and technology was bundled into one department. In order to
design and implement innovation policy in the form of completely rounded governance, a
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coherent strategy of all relevant ministries and departments based on common principles,
priorities and fields of action is needed.
In addition to the "Innovation Ministry" and the other state authorities, the universities have a
significant role regarding the innovation policy. The universities in NRW are highly regarded as
"drivers" of sustainable growth; thus the Land government ensures their financial guarantee and
a high degree of freedom and autonomy. In line with this autonomy in the last few years the
higher education governance moved from a rather state regulated model towards a market
oriented model, with predominant elements of managerial self-governance and competition.
Universities then in NRW can act as corporate organisations with own budgetary and strategic
responsibility, further encouraging them to assure quality and research outcomes.
Within the NRW’s RIS all innovation related stakeholders in science, business, and the
municipalities are considered as essential. In line with this the Innovation Alliance was
established, a cooperative network of universities, universities of applied sciences, and
university spin-off (transfer) organisations. This institution has the purpose to increase public
awareness and practical application of its members' scientific competence and experience in
research and creating a common platform for collaborations with business partners; in addition,
by acting together, members of the alliance benefit from key competitive advantages. The NRW
Innovation Alliance supports the promotion of research and knowledge transfer at participating
universities by, among others, offering services for these universities, brokering co-operations
between researchers and businesses, and its continuous proactive public relations activities.
Important is also the function of defining quality standards applicable to all participating
universities and partners, which can ensure a recognised impact control and monitor the
evolution of the local innovation system.
Other relevant players in the RIS of NRW are the European institutions, in particular the ERDF.
In the period 1989-2013, on an overall budget of around EUR 6.4bil, the European fund
contributed for around EUR 2.88 bil.

6.4.2.2 Regional Innovation System
The Land of NRW is considered, in the OECD categorisation of regions using innovation
related variables, as a medium tech manufacturing and service provider. Therefore, according
to the same institution the preferable strategy would be, as already seen in the cases of Emilia
Romagna and Trento Province, to modernise the productive activities towards value-added
niches and the creation of an “innovation ecosystem strategy”. This recommendation is directed
to all the regions traditionally dependent on a dominant industrial sector which then, because of
a crisis in that sector, have faced difficulties and needed a socio-economic transformation. Of
this phenomenon NRW is an extremely important example, because it started to develop an
innovation strategy decades before most of the other European regions and had already faced
most of the difficulties of a transitioning economy. Enlightening is in particular the history of the
transformation of the Ruhr area, the Ruhrgebiet, area with a population of about 3.7 million
which had been for a long time the industrial core part and the driver of the regional economy.
The prosperity of the Ruhr was essentially based on the coal and steel industry; therefore, when
this predominant economic activity started to suffer a decline from the late 1950s and then enter
a profound crisis during the 1970s, the area faced problems connected to an inevitable and
structural economic change. Just to have a glimpse of the crisis, in three years, from 1974 to
1977, the production of steel had decreased from 32.2 million tonnes to 21.5 million tonnes.
To prevent the decline of the region, the local policymakers intervened and assisted the
transformation, improving the competitiveness positions of the firms in the region by
implementing more favourable framework conditions. There were three factors that were
extremely important; an efficient control of the regional development programmes, the
identification of the "relative industrial thematic strengths" in the regional economic portfolio, and
the concentration on the financial resources on the most promising fields of competence. This
process of transition from an industrial production zone to a knowledge based economy was the
focus of the development strategies and innovation policies of the period 1989-2006, during
when the German authorities, under the European Community support framework, implemented
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a programme to support some old industrialised area of the NRW that were suffering from the
coal and steel industry crisis, mainly the Ruhr area, Heinsberg and the zone around Aachen. In
this period, an amount of around Euro 3.8 billion was allocated, of which 1.6 billion was
provided through the ERDF. The main purpose was to create and maintain jobs in sectors with
a strong growth potential, to promote environmental protection and contribute towards economic
and social restructuring. The major priorities then were, as follows:




Diversification of the industrial base; primarily by improving conditions for the
development of small businesses, assisting the improvement of the local human capital
with training skills programmes, supporting the growth of innovative activities;
Rehabilitation and improvement of the environment and areas surrounding
industrial sites; e.g. the successful transformation of the Emscher Park;
Cross-frontier development; encouraging cooperation on specific vocational training
projects and promoting cross-frontier development programmes;

All these policies changed the economical landscape of this German state and the
transformation is well-rendered by the evolution in the composition of the state GDP:



Industry in 1970 represented 55.7 % of the overall GDP, while in 2009 it counted only
for
26.2 %;
Services in 1970 represented 42.3% of the GDP, when in 2009 it was 73%;

The second and most recent phase of this evolution is the one represented by the
regional development program called "Operational Programme ERDF NRW 2007-2013”, which
was approved on 19 July 2007 by the European Commission under the “Regional
Competitiveness and Employment” objective. The total budget of the programme is around EUR
2.57 billion and the Community assistance through the ERDF amounts to around EUR 1.28
billion (approximately 5% of the total EU money invested in Germany under Cohesion Policy
2007-2013). The program is focused on the following four priorities:
1. Strengthening the entrepreneurial basis: make easier for start-ups and SMEs to
obtain financial supports (with special focus on innovative financing instruments like
revolving funds), providing consultancy programmes for start-ups and SMEs and
encouraging help networks and support services;
2. Innovation and knowledge-based economy: support innovation processes and
improve the ability for innovation of businesses;
3. Sustainable urban and regional development; investment in the modernisation of
infrastructure, the development of less-favoured city areas and the decontamination
of derelict industrial sites;
4. Technical assistance: provide financial support for the programme administration,
monitoring, evaluation and control;
The expected impact of this programme counts the creation of 80 000-100 000 new jobs and
the trigger of a total investment of EUR 5 billion (which is almost four times the Community
assistance).
Nowadays the region has one of the most developed research landscapes in Europe and the
federal state government, its universities and its research institutions are working to make NRW
an even stronger and more competent location for science and applied R&D. The main priorities
of the NRW’s research and technology policy are: reinforcement of the federal state's strengths,
sharpening its profile and promoting excellence. Special support is oriented to areas of
knowledge which are meant to hold basic next-generation innovations; for this reason key
investments are devoted to areas including life sciences, nanotechnologies, micro system
technology and new materials.
Two innovation policy tools which have been extensively used in the NRW’s innovation policy
system are the government’s plans to strengthen higher education research and cluster
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policies. Regarding the promotion of research within and outside the higher education sector,
the federal state government upheld in 1999 the "Quality Pact", created to provide a reliable
financial framework from the state, to improve the autonomous capacity of universities to act
efficiently and give them more room to manoeuvre as a public service provider (RWTH
University of Aachen, 2007). In the same direction in 2007, the "Future Pact" was enacted, to
assure the higher education sector's financing for the entire legislative period. Since the
contracts enable universities for better internal financial planning, they can be seen as
strengthening managerial and academic self governance, allowing them to operate more
entrepreneurially and to intensify knowledge transfer to industry (Krug 2011).

In addition to NRW's policy focusing on the research sector, another one of the federal state
government's declared objectives is to boost the innovative power of the NRW economy with a
special focus on cluster development and networking of research at universities, research
institutions and business enterprises. Clusters are considered an important instrument which
can stimulate a more intensive collaboration of all the innovation system stakeholders. The
NRW’s state government, within its Programm Exzellenz, identified 16 clusters in fields which
possess a significant potential for growth and are of great importance for the economic
development of the state, such as automotive (Automotive NRW) or chemical industry (Chemie
NRW). The major role in the management of these clusters is played by the ministries
responsible for implementation of some specific sector cluster policy; for example, the Ministry
for Economic Affairs, Energy, Building, Housing and Transport is in charge of the automotive
and ICT cluster, while the Ministry of Innovation is responsible for the biotechnological one.
Their task is to coordinate existing activities and propose new ones rather than initiate actual
projects.
For the future, according to the European Regional Innovation Monitor, the main challenge
which NRW will face is to further develop into a knowledge-based economy and, especially in
the Ruhr area, lower the still high unemployment rate, whose average in the Ruhr area is higher
than NRW (9.9% in 9/2009) and in Germany (8.0% in 9/2009).

6.4.2.3 Triple Helix Spheres
With a BERD counting for 59% of the GERD, the Government is the main driver of innovation
in NRW. The main stakeholder of the RIS is the State Ministry for Innovation, Science and
Research.
The Knowledge Space is characterized by the 14 universities and over 50 partly postgraduate
colleges, with a total of over 500,000 students. The largest and oldest university is
the University of Cologne (Universität zu Köln), originally founded in 1388 AD, and since 2012 is
one of Germany's eleven Universities of Excellence.
The Consensus Space is identified by the Innovation Alliance. This agency plays a capital
role, not only as a connector of the main regional innovation public stakeholders but activating
and promoting partnerships with other innovation-oriented forces, including politics and
administration, associations and networks, chambers of trade and commerce, and diverse
clusters and excellence initiatives.
Finally the Innovation Space is grounded on the nearly 50 technology and business incubation
centres, and 30 technology transfer units matching universities and firms needs.
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6.5 South Australia
6.5.1 Region Overview
Country:
Australia
Capital:
Adelaide
Area:
1,043,514 km²
Population:
Total 1,650,603
Density 1.7/km²
Australian Bureau of Statistics 2011-2012

GSP:
Total AU$ 91,928 mil
Per capita AU$ 55,693
Australian Bureau of Statistics 2011-2012

South Australia is, with an area of 1,043,514 square kilometres (12.8% of the total Australian
land mass), the fourth largest of Australia's states. In terms of climate this is the driest of all
Australian States and Territories and supplements its water supply with water piped from the
River Murray, the only major river in the State.
Historically South Australia’s economy was based on the raw materials, especially mining and
food industry, thanks to its vast natural and mineral resources. These industries play still an
important part in the local economy and in 2011/2012 were the source of the three major
exports by revenue: wheat (AU$ 1,627), alcoholic beverages (AU$ 1,146) and copper (AU$
1,140). Another fundamental sector in the South Australia’s economy is manufacturing, which in
2011 constituted the 11.7% of the GSP and the 9.85% of employment or 80,000 direct jobs. In
South Australia manufacturing is dominated by the wine, wheat and mining sectors (steel,
copper, lead and zinc), which together generate more revenue than all other manufacturing
sectors combined. However, the industrial landscape is well diversified and includes also the
following major industries: meat and meat preparations, wool and sheepskins, machinery, metal
manufactures, fish and crustaceans, road vehicles and parts, and petroleum products.
Furthermore, the manufacturing sector is at present diversifying its structure, relying more on
high-tech advanced industries, such as biomedical, environmental services and clean
technologies or nanomaterial.
Another relevant sector for the local economy is tourism, which in 2011-2012 accounted for AU$
2.3bil, 2.5% of the state’s economy. The Barossa Valley, the Flinders Ranges and outback, and
Kangaroo Island, attract visitors from all over the world: in the period June2012-June2013 South
Australia attracted 361,000 international visitors, of which 42% were from Europe.
South Australia benefits from a strategic position in the Asia-Pacific region, the world’s fastest
growing area which makes the State an ideal location for businesses searching for an access to
the high-growth economies of the Asia Pacific area. In line with this many international
companies, from 17 different countries and operating in strategic sectors as defence, mining
equipment or bioscience are settling down in the state’s borders.
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The South Australian society is multicultural and has a rich ethnic background, linked especially
to Europe and Asia: on a percentage of 26.7% of the population born overseas, according to the
2011 Census, around 13% were born in Europe and 5.8% in Asia.
Culturally rich, South Australia enjoys a strong reputation for its many festivals and sporting
events, as well as beaches and national parks. South Australia's capital city, Adelaide, was
ranked in August 2013 as the fifth most liveable city in the world and is internationally regarded
for providing enviable work, lifestyle choices and a safe and clean living environment. In
addition to this Adelaide, Australia’s “learning city”, has a strong reputation as an international
education hub and a cultural centre and it is home to six universities. In addition to the three
local South Australian universities (University of South Australia, University of Adelaide and
Flinders University), there are three foreign universities: Carnegie Mellon University (US),
University College of London (UK) and the Torrens University of Australia (member of the
American Laureate International Universities network).

6.5.2 Region Innovation Profile
South Australia
GDP per capita
Population Density
Unemployment rate
Percentage of labour force with tertiary education

AU$
54,921
1.7/km

2

5.7%
11.2%

GERD (AU$ per inhabitant)

AU$
1,315

BERD (AU$ per inhabitant)

AU$ 514

PCT patent applications per mil inhabitants

88

Share of employment in primary sector

3.1 %

Share of employment in public sector

7.1%

Share of employment in manufacturing sector

10.5%

Employment in high and medium technology manufacturing as a
percentage of total manufacturing

21%

Employment in knowledge intensive services as a percentage of total
services

38%

Source: Australian Bureau of Statistics 2011

Until now, OECD has not classified the Australian states into categories according to innovation
related variables. However, authors’ elaboration based on the collected data suggests that
South Australia could be categorised as an Industrial Production Zone, and in particular under
the sub-category of Service and Natural Resources Region in Knowledge-Intensive Country. In
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line with this the OECD recommended strategy would be the one to support the socio-economic
transformation of the economic and social structure

6.5.2.1 Regional innovation Governance
Regarding the regional innovation governance, the guiding role for the RIS is played by the
State Government, which has a leadership role in the innovation process, in particular matching
the knowledge produced in universities and research centres with practical applications for
firms. At the governmental level a significant role is played by the Premier’s Science and
Industry Council (PSIC), which provides advice to the South Australian Government on science,
research and development issues, such as raising the State’s R&D profile or attracting
additional investment in science and research in South Australia from the Commonwealth,
industry and other Australian and overseas organisations. The Premier’s Science and Industry
Fund (PSIF) then finances and promotes innovation and it aims to support South Australia’s
research community to compete successfully on a national and global scale, for example
contributing in the financing of a series of programs such as the Catalyst Research Grants, the
Innovation Voucher Program or the South Australian Research Fellowship.
Despite its leading role however the State Government is not the major contributor to the State
Gross Expenditure on R&D. The largest share of the GERD is represented in fact by the private
business sector, which accounted for around 50% in 2008/2009; then, the second highest
contributor is the higher education sector, mainly composed by South Australia’s three local
universities. Together with these academic institutions, the education and research landscape
of South Australia relies on a number of research centres, national and international, which are
important stakeholders of the RIS. These research institutions are located in five key precincts:
 Mawson, focused on Manufacturing, Mining, ICT, defence, automotive and electronics
industry;
 Florey, medical sciences research and basic research capabilities;
 Flinders, marine and related research activities, biotechnology;
 Thebarton, bioscience;
 Waite, agribusiness, food and natural resources.
In detail, the national research centres present in South Australia are: four Federal
Government’s Cooperative Research Centres (CRC), the Commonwealth Scientific and
Industrial Research Centre (CSIRO) and the Defence Science and Technology Organisation
(DSTO). These last two research institutions are of a particular relevance in their respective
fields. The CSIRO supports mostly agribusiness, natural resource management and
manufacturing R&D; the DSTO is focused on the research in the defence sector and is linked to
the state’s universities in attracting defence and related ICT companies to the state. Parallel to
these major national Research Centres, South Australia hosts a number of other major
research-intensive institutions engaged in R&D activities:
 The South Australian Health Medical Research Institute (SAHMRI), the South Australian
flagship health and research institute;
 The South Australian Research and Development Institute (SARDI), the State
Government’s research institute specialised in agricultural, aquatic, environmental and
biodiversity sciences;
 The Airbone Research Australian;
 The Australian Wine Research Institute (AWRI);
 The Australian Centre for Plant Functional Genomics (ACPFG), internationally wellknown and recognised.

6.5.2.2 Regional Innovation System
As mentioned before, the OECD Categorisation of Regions based on innovation related
variables has not yet examined Australia and its states and territories. However, authors’
elaboration based on data collected by the ABS and the Department for Manufacturing,
Innovation, Trade, Resources and Energy of South Australia (DMITRE), suggest that South
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Australia could be part of the second category, the one of which include Industrial Production
Zones, regions specialized in traditional sectors with average R&D investments and patenting
and a relatively low share of the labour force with tertiary education. South Australia is facing in
fact the same challenges and issues, faced by the manufacturing regions which need to adapt
to the rapid global economical and social changes, keep updated with the new technological
advances and be competitive against emerging countries with a lower labour cost.
In this context, to ensure the future’s prosperity, South Australian institutions implemented a
future strategy which shares the same key points of the one pointed out by the OECD, so by
increasing the diversification of the industry structure and identifying new drivers for
competitiveness. In the last few years, the Government of South Australia, the universities and
the research centres have been jointly involved in increasing and improving the State R&D
system and in raising the level of knowledge, creativity and innovation as key elements to
improve the competitiveness of the region. The Government of South Australia has played a
guiding role, being since the origin in the forefront of these initiatives. In 2004 the South
Australian Strategic Plan (SASP) was published, updated twice in 2007 and 2011, in which six
main guidelines have been identified: Our Community, Our Prosperity, Our Environment,
Our Health, Our Education and Our Ideas.
Within this priorities framework, the Government of South Australia has launched the 2012-2013
strategic plan, based on 7 priorities which are now working as a driver for all of the
Government’s policies:
 Creating a vibrant city;
 Renewing our neighbourhoods to make them safe and healthy;
 An affordable place to live;
 Every chance for every child;
 Growing advanced manufacturing;
 Realising the benefits of the mining boom for all South Australians;
 Premium food and wine from our clean environment;
One example of innovation policy enacted in line with these priorities, especially with the
“growing an advanced manufacturing”, is the Innovative Voucher Program, which is aimed to
support collaboration between SMEs and research service providers and encourage
technological innovation and industry diversification in the economic priority State areas. With
this program the South Australian government will award, on a competitive basis, eligible R&D
projects innovation vouchers of between AU$10,000 to AU$20,000 in value.
An innovation strategy implemented by the State Government and connected to the priority
“realising the benefits of the mining boom for all” is the ICT Roadmap for Minerals and Energy
Resources Projects, the first stage of a plan to create and develop in South Australia an ICT
hub to service resources and energy projects. This will be a national hub focused on improving
mining and energy expertise, especially identifying innovative ICT approaches and new, highvalue solutions to the minerals industry. The initiative, which is conducted by the industry sector
together with the Australian Information Industries Association (AIIA) and DMITRE, will add
significant value to the South Australia’s mineral endowment.
In addition, in the framework of these priorities, the Premier’s Science and Industry Council
intends to identify opportunities in science and R&D, with a particular attention to the Premier’s
four key priorities of advanced manufacturing, mining, premium food and wine and the creation
of a vibrant city. The strategy, in order to favour the implementation of the mentioned priorities,
points out four key elements:
1. Investment in research capability and capacity, goals pursued by:
 Attracting research “stars” to the state;
 Supporting early career researchers to establish their career path;
 Supporting mid-career researchers to pursue applied research project opportunities;
 Encourage greater local, national and international collaboration and engagement;
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2. Realising the benefits of our research investments
High importance is attributed to the translation of research into commercial outcomes and the
realization of significant economic benefits for the State. To improve this aspect, brokering of
introductions need to be strengthened between potential industries-research collaborators, or
further support offered to researchers to identify and evaluate the commercial potential of their
ideas.
3. Innovation in government
The object of this point of the strategy is to make the practice in public administration more
efficient through the adoption of new technologies, further developing a culture of innovation
across the State Government and regularly maintaining an innovation plan. In line with this, the
Small Business Innovation Research Pilot Program (SBIR) has been launched, a program
which supports small businesses in developing products that can solve specific problems faced
by State Government agencies.
4. Communication, education and culture change
The goal is to improve the community support for science and innovation and develop an
innovation culture. With this aim the Science, Technology, Engineering and Mathematics
program (STEM) was launched, to increase the awareness and the understanding of STEM at
the local level and encourage people with an aptitude for STEM, providing for example training
and career assistance. This will help to develop a skilled workforce in sectors which OECD
considers to be crucial for the future growth of the most advanced countries.
South Australia is investing approximately AU$100 bil in major projects, data which
demonstrate how the State is currently investing in the creation of a long term growth and its
future prosperity, creating an “innovative ecosystem strategy” and modernising production
activities supporting the development of and advanced manufactory.

6.5.2.3 Triple Helix Spheres
The Knowledge Space in the region is highly developed and it is mainly based on its six
universities:
 The University of Adelaide
 The Flinders University of South Australia
 The University of South Australia
 Carnegie Mellon University (US)
 University College London (UK)
 Torrens University Australia (US, member of the Laureate International Universities network)
South Australia has a long tradition of attracting and generating excellence in education and
has been the home of six Nobel Prize laureates: Sir. William Henry Bragg (Physics), Prof.
William Lawrence Bragg (Physics), Sir. Howard Walter Florey (Medicine), Prof. J. Robin Warren
(Medicine) and Dr. J.M. Coetzee (Literature).
The Knowledge Space of the State has also a strong international vocation. Of the 80,350
university students enrolled in local universities in 2012, nearly 28,191 were international
students (16,000 from Higher Education onshore), mainly coming from China, India and other
Asian countries. The internationalization of the local education system not only attracts talents
in the region, contributing in creating a critical mass of human capital fundamental for
innovation, but also allows South Australia to maintain strategic relations with the new Adelaideeducated “executive class” of fast growing countries in the Asia-Pacific region. The strong
reputation of Adelaide as a cultural and educational hub is also highlighted by the 25%
increase, from 2005 to 2009, in the number of foreign researchers involved in South Australian
research programs.
The Consensus Space is well developed in the State and it is led by the State Government,
the stakeholder, which has undertaken most of the activities to bring together the three spheres,
encouraging them to interact and cooperate. In regard to this Space many initiatives are worth
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mentioning. BioSA was established in 2001 to foster the growth of the South Australian
biomedical sector with providing research infrastructures, business advice and consultancy,
financial assistance, marketing and communication services to private biomedical firms.
Furthermore, in this field in 2013, the South Australian Health Medical Research Institute
(SAHMRI) was launched - one of the biggest research centres in health and medical sciences
of the Southern Hemisphere with more than 600 researchers. SAHMRI will be a core of the
South Australian Health and Biomedical Precinct which is expected to provide employment for
more than 8,000 staff and accommodate 6,000 students upon completion. Around 1,500 world
leading medical researchers will be located at the Precinct.
In the field of chemistry and physics at interfaces The Ian Wark Research Institute represents a
centre of excellence, with a prized international reputation, for fundamental and applied
research and postgraduate education. The Institute is a relevant component of the local
Consensus space, aiming to develop new technologies for use in industry and improve upon
existing processes.
Another important institution involved in the local Consensus Space is the Waite Research
Institute, which brings together researchers from a range of different disciplines including plant
biology, genetics, soil sciences, agronomy, clinical nutrition and agricultural economics. This
concentration of talents pools expertise from different fields in order to better find solutions to
major problems such as ensuring global food security and providing Australia's agricultural,
wine and food industries with innovative research-led developments.
The Innovation Space in South Australia is mainly focused on enhancing and motivating the
entrepreneurial culture of the local community. Different initiatives have been launched in recent
years with this particular goal, especially helping students or researchers to create and develop
their ideas and researches into business projects. The Catalyst Research Grants for example is
a program directed to finance research activities of early career researchers whose researches
have outputs that directly relate to the State Government’s seven strategic priority areas.
Another example is the ZEN Entrepreneurs’ Challenge (ZEN eChallenge), a student business
planning competition run by the Entrepreneurship, Commercialisation and Innovation Centre
(ECIC) at the University of Adelaide, to motivate the development of an entrepreneurial and
innovative attitude at a young age.
A core element of the South Australian Innovation Space is Tonsley Park, an area of 61
hectares where business, industry and science clusters co-exist, collaborate and innovate in
key sectors such as mining, clean tech, renewable energy, sustainable construction or health
and medical technologies.
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7. Conclusions
As seen in the previous chapter, regional innovation systems in each one of the target regions,
especially in the very successful knowledge hub regions, have been tailored to the local
characteristics. This strategic choice was based on the awareness that the innovation process
is led every time by a different player and has to be leveraged on the local strengths and assets.
The best policy practice is the one based on the local competitive advantages and on a
collaborative approach involving industry, government and education.
For these reasons, over the next few years, regional governments will increasingly play a
pivotal role, further developing a policy framework where innovation is supported and continuing
to invest in long term sources of growth, such as education and research. As underlined in the
2010 OECD Innovation Strategy, regions will change the perspective with policies designed and
implemented: in fact, because of the growing number of players involved in innovation, policies
cannot be anymore “top-down” or targeted just on a particular field, sector, technology or
location. They will instead be horizontal, involving different levels of governments and points of
views, from the interest of firms to the research institutions, in harmony with a Triple Helix view
of the innovation process.
In addition to this, in our conclusions we want to point out one aspect that is critical in every
innovation system and is too often undervalued: the Leadership. In this context the leader is the
stakeholder which in that local environment has more resources and capabilities, for historical
and cultural reasons, and which may play a guiding role, in particular promoting co-operations
and partnerships between the other stakeholders and increasing their participation in innovation
and competitiveness. According to Prof. Etzkowitz, an innovation policy system and the creation
of a Triple Helix region requires a leading player, who gives the drive for innovation at the
regional level. The player’s role is crucial especially in the first phase, when there is the
necessity for a leader who establishes the development goal and coordinates the actions of the
other players. These leaders, that Prof. Etzkowitz calls “the Regional Innovation Organizer
(RIO)”, are different according to the original context: in some territories for example the
industries may be in a difficult economic situation and so the innovation leader would better be
the local government, where instead in regions with a thick network of top schools, innovative
development is likely to be university led. According to Prof. McCall, leadership in RIS can be
defined as “a regional innovation system’s ability to effectuate actions steering the processes
and resources of the system in the desired direction and avoiding harmful lock-ins”. This last
passage is important also to underline the danger that, the lack of leadership and strong
governance, may determine a “lock-in”, where uncertainty of the future push governments to
continue on relying on past development models instead of investing in future sources of
growth. This potential threat can only be avoided by a strong innovation leadership, which can
assure a long term plan of growth and which is capable to always develop new trajectories
through its visionary capability and to utilize all the opportunities emerging in the changing
techno-economic world.
In conclusion the establishment of a strong innovation governance, together with reforms able
to strengthen knowledge and expertise, are the patterns to succeed in the future open and
dynamic world, which will pose demanding challenges for advanced countries’ competitiveness
and their well-being.
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