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1. INTRODUCTION AND PURPOSE OF STUDY
Innovation has become a key factor for the economic growth of the most advanced
countries and a pre-requisite for sustainable development. Operating in a complex
and highly competitive global market, our governments, universities, research
centres and companies need to cooperate internationally to meet new global and
social challenges.
International challenges include the ageing population, global warming, renewable
energy, creation of added valued in products and processes,, information and
communication technology and all countries therefore feel an impellent need to find
new and sustainable sources of growth. With a deteriorating economic framework,
future growth are increasingly coming from research and innovation.
Furthermore, science, technology and innovation policies can no longer be designed
in a national context and new global innovation networks are developing to support
international coordination between the main stakeholders in the innovation system.
Appropriate structural policies, such as higher education reforms and competition
policies are on the public agenda of governments all around the world. Particularly,
national governments who have a key role of creating a favourable environment for
innovation, providing a highly skilled workforce, physical and ICT infrastructure,
networking platforms and a broader culture of innovation. Concurrently, sub-national
governments are of growing importance in defining the local innovation policy to
promote their centres of excellence and contribute to the creation of world-class
clusters and networks.
The aim of this study is to give a snapshot of the innovation policy in Finland,
Germany and Australia and to highlight their best practices in research, science and
technology. To better understand the role of the public sector in promoting
innovation, the study focuses on three areas of excellence: Tampere region, BadenWürttemberg and South Australia.
At a local level, special attention is devoted to Small and Medium Enterprises (SMEs)
and industrial clusters because of their growing importance in shaping the innovation
scenario and also as they constitute the basis for endogenous growth.
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The following sections will be devoted to review and describe the national and subnational innovation policies and programmes in order to build a solid ground where
an international comparison can be made on innovative best practice.
The report is organized as follows:
•

Section 2 describes the Finnish innovation policy with a special focus on
Tampere;

•

Section 3 focuses on Germany and Baden-Württemberg;

•

Section 4 deals more in detail with Australian and South Australian innovative
environment;

•

Section 5 outlines an international comparison both at a national and at a
local level;

•

Section 6 provides a conclusion.
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2. INNOVATION POLICIES IN FINLAND 1
The main aim of this section is to briefly summarize the current Finish innovation
policy at the national level. This analysis provides a meaningful background useful to
better understand the role played by innovation in shaping economic growth. In fact,
after the Global Financial Crisis in November 2008, Finland decided to invest in
knowledge and expertise as its strategy for success. The Finnish education system is
of particular interest for its quality and its interrelations with the business sector. An
example of this collaboration is provided as a best practise in the Tampere region,
where local universities actively manage joint projects with research centres, large
companies and SMEs.
2.1 NATIONAL INNOVATION POLICY
2.1.1 Overview
According to the Australian Department of Foreign Affairs and Trade 2 (DFAT) the
Republic of Finland has 5.4 million inhabitants for a total surface area of 338,000
km2. In 2011, its GDP was US$266.6bn at current prices and its real GDP growth
was 2.9%, in decline when compared to the previous year, mainly due to the global
financial crisis. Forecasts for 2012 are even lower, as shown in Figure 1.
Figure 1 – Finnish Real GDP Growth

Source: http://www.dfat.gov.au/geo/fs/finl.pdf

According to the OECD’s Economic Survey of Finland 2012, “the Finnish economy
has still not recovered from the sharp 2008-09 recession and the GDP remains about
1

The material presented here is mainly drawn by the “Research and Innovation Policy
Guidelines for 2011-2015” (2009), “The evolution of the Finnish National Innovation System”
(October 2009), “Better results, more value: A framework for analysing the societal impact of
research and innovation” (December 2010), and the “Report on the Finnish Innovation Policy
System” (May 2012).
2
http://www.dfat.gov.au/geo/fs/finl.pdf. This data was updated in July 2012.
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3% below its mid-2008 level”. Further adjustments in labour market policies are
needed to respond to the ageing population challenge. More importantly for our
analysis, this survey claims that the “current support for businesses and private
sector R&D do not seem to be effective and should be scaled back”. The focus
should then be moved towards funding research in academic environments and
oriented to reward academic quality.
In reference to the OECD Science, Technology and Industry outlook for the year
2010 and to the Euro Stat data, Finland is among the leading European countries in
innovation. Its Gross Expenditure on R&D (GERD) peaked at 3.93% of national GDP
in 2009, outperforming the European target of 3%. However, in 2010 the GERD
declined slightly to 3.87%, possibly as a consequence of the global financial crisis.
The business enterprise sector is the main R&D performer in Finland. In 2010, GERD
was financed by industries for more than 70% (Euro Stat 2011), while the
government’s share fell to 21.8%. This data highlights how important the private
sector is in financing R&D. Indeed, Business Expenditure on R&D (BERD) has
peaked at 2.8% of GDP in 2009, way above the European average. These figures,
together with a number of other innovation indicators are reported in Figure 2.

Figure 2 – GERD, BERD, and other Investments in Innovation measures.

Source: Science and Innovation: Country Notes. OECD 2010.
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It is evident that Finland’s representations of innovation indexes are all above
average. Human capital is extraordinarily developed with Human Resources in
Science and Technology (HRST) occupations, number of researchers and
percentage of science and engineering degrees outperforming the European
average. These results can be mainly attributed to the reforms that have been made
for promoting education at all levels and that have made Finland a high-quality
research hub. Universities and research centres are indeed very productive in terms
of scientific articles and patents, including those with foreign co-inventors that signal
a significant improvement of the internationalization of the Finnish higher education
system. In fact, the lack of internationalization was perceived as the main pitfall of the
Finnish innovation system, together with the low percentage of firms undertaking
non-technological innovation. 3 These issues are both specifically addressed in the
Finnish government’s Innovation Strategy launched in 2008, which currently is the
basis of innovation policy.
As it is widely known, the mere fact of investing in R&D is not a guarantee for
successful innovations because of the great volatility in the innovative process.
However, Finland expenses in R&D have positive returns and produced applied
results that can be used by local companies to develop new products. The evidence
of these practical implications of R&D investments is that nearly one in four firms
introduced a new-to-market product innovation during 2004-2006 generating a
consistent increase in their production volumes.
2.1.2 Structure of the Finnish Innovation System
The Finnish innovation system is formed by an extensive network of producers
exploiting new information, knowledge and know-how. The Research and
Innovation Council (formerly known as Science and Technology Council) is an
expert body that advises the Government on research, technology, innovation and
how to use and evaluate them. It is responsible both for the strategic development
and coordination of the Finnish science and technology policy and for the national
innovation system as a whole. This council published the “Research and Innovation
Policy Guidelines for 2011-2015” that constitutes the milestone strategic plan in
innovation for Finland.

3

Percentage of firms undertaking non-technological innovation as percentage of all firms is
remarkably the only Finnish indicator under the average. The consistency showed by Finland
in outperforming the other OECD countries in all the other indicators is Finland’s comparative
strength in the innovation sector.
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The public funds for R&D are mainly channelled by the Ministry of Education and
the Ministry of the Employment and the Economy that are respectively in charge
of the Academy of Finland and of Tekes (Finnish Funding Agency for Technology
and Innovation) and VTT (Technical Research Centre of Finland). In addition to
these, there is the Advisory Board for Sectoral Research, a government level
forum where Finland’s ministries jointly determine broader research topics.
To support this structure there are various entities worth mentioning like Sitra, the
Finnish Innovation Fund that operates directly under the supervision of the Finnish
Parliament and is aimed at promoting the economic prosperity and the future
success of Finland.
As effective producers of new knowledge there are 17 universities, 29 polytechnics
and a number of state research institutes and business enterprises. These
entities collaborate together at various levels as well as with their international
counterparts.
This articulated structure results in a very complex system, where entities are
interconnected with each other and universities, Tekes and the ministries (MEE is the
Ministry of Employment and Economy and ME is the Ministry of Education) play a
crucial role in coordinating and managing the whole system, as evident in Figure 3.
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Figure 3 – The complexity of the Finnish Innovation System 4

Source: Evaluation of the Finnish National Innovation System, Ministry of Employment and
Economy.

4

Abbreviations: Acad, The Academy of Finland, FFI, The Foundation for Finnish Inventions,
FII, Finnish Industry Investment, ME, Ministry of Education, MEE, Ministry of Employment and
the Economy, MF, Ministry of Finance, MSAH, Ministry of Social Affairs and Health, Other
int. med., other intermediaries besides TE-Centres, Other minst., all other ministries beside
ME, MEE, MF, and MSAH, Other PROs, Public Research Organisations (sectoral research)
beside VTT, and RIC, The Research and Innovation Council.
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2.1.3 Policy Aims
The Finnish Research and Innovation Council draws up a policy report on Education,
Research and Innovation (ERI) once during each term of office. The present report
sets out the policy guidelines on the national measures and funding required for the
years 2011-2015. The focus strictly remains on the three pillars of the Finnish
innovation system, ERI, and addresses specific issues like the lack of
internationalization. It is important to note, not only the three areas in which Finland
decided to invest to boost economic growth (Education, Research, and Innovation)
that remain the same despite the global crisis but they are given more importance
than ever as they are seen as the key strategic assets to successfully overcome the
crisis. The measures suggested in the report are targeted to improve the quality and
effectiveness of ERI and to promote prosperity and competitiveness.
Given its long tradition in innovation, Finland’s ultimate aim is to further strengthen its
position among the top knowledge and competency-based countries. To do so,
centres of strategic excellence receive additional funds and a large share of the
budget is devoted to enhance human capital, starting from childhood education up to
the promotion of internationalization in higher education.
At a macro level, the Ministry of Education and the Ministry of Employment and
Economy summarize the current policies that support development in the “Evaluation
of the Finnish National Innovation System. Policy Report”. This report identifies six
key points of view in the evaluation of what is relevant to address in order to make
appropriate and efficient adjustments in the national innovation system.
Figure 4 – The six evaluation pillars to support Education, Research and Innovation

Source: Ministry of Education and Ministry of Employment and the Economy.
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A more detailed description of these six constitutional elements follows:
A) Broad-Based Innovation Policy (BBIP)
The enlarged concept of innovation must also include supply and demand services in
organizational process innovation. This means that an innovation policy should be
aimed to a wider idea of social benefits and it must take into consideration existing
interactions among innovative centres.
Hence, Finland focuses on systemic innovation policies addressed to the whole
aforementioned network of actors keeping into account how nodes interact with each
other and their relative importance. However, policy makers should be aware that a
potential risk of the BBIP approach is to have a broader concept of innovation. In this
case, all businesses could be considered innovative and the policy target then
becomes too blurred to be able to properly define a targeted innovation policy.
B) Demand-Driven and User-Driven innovation
There is considerable scholarly debate about whether it is the technology push or
demand pull that stimulates innovative activities. However, the push-pull distinction is
potentially misleading given that “innovation is a coupling process” (Freeman (1979)
as reported by Finnish Ministries’ report).
It is therefore crucial to indirectly address both these aspects in order to have
innovative activity that can be commercialized effectively.
C) Globalisation of Business Activities
The Finnish innovation system is less internationalized than expected. Hence, a
great effort has been devoted to effectively exploit the European internal market
advantages
Consequently, prospective policies need to further stress this point and enlarge
Finland’s network to catch up with social, economic and political globalization.
D) Growth Entrepreneurship and Finance
Growth entrepreneurship is a key driver of restructuring processes that can take
place to foster productivity. There are two channels where the overall productivity can
be enhanced:
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-

The first channel is internal restructuring of existing firms that become more
productive by adopting new technologies and more efficient organizational
solutions.

-

The second channel instead requires,that higher productivity firms gain
market shares.

To favour both these channels concurrently, policies should avoid creating rigidities
in the market. Indeed, the state intervention should be limited to correct market
failures and not to impose a structure on the private sector so that enterprises can
reallocate market shares and workers according to their relative productivity.
E) Geography of Innovation Activity
National and regional innovation policy must be consistent with each other and
promote innovation in all the country, allowing poorer areas to catch up with the
richest as a result of the innovation itself.
However, in recent years Finland did not manage to accomplish this goal and there
are signals of increasing regional divergences. For this reason, there is an increased
presence of public innovation units in peripheral regions to support broad-based
innovation, as represented in Figure 5.
Public support to peripheral units is aimed at helping comparatively disadvantaged
areas to become attractive for the creation of excellence centres and localized
clusters. A successful example of a decentralized cluster is presented in the following
section, where an analysis of the Tampere region is conducted. Such an analysis is
also instrumental to see at what extent the national and regional innovation policy are
integrated and implemented and how this synergy can be effectively exploited.
G) Education, Research, and the Economy
The three pillars underpinning the Development Programme 2011-2015 are, as
already mentioned, Education, Research, and Innovation (ERI). They are strongly
interrelated as high quality research is based on an excellent education system and
they both determine a greater innovation rate.
Education has always been a top priority for Finland. It first launched what Pasi
Shalber in his book Finnish Lessons calls “Big Dream of Finnish Education” for
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raising the quality of primary education. Encouraged by the results obtained 5 by this
programme, Finland is now focusing on higher education and particularly on
universities. The entire university system has been recently reformed through the
University Act in 2009. The aim of this reform is to increase autonomy and liability at
the same time, maintaining the liberty to choose in which field to specialize their
research but strictly enforcing a quality-based funding system. The expected results
are a more effective use of funds to promote excellence and a greater attraction of
foreign students and researchers to strengthen internal competition, at the same time
taking advantage of the broader international market.
Figure 5 – Geographical distribution of public R&D units.

Source: Tekes

2.1.4 Policy Implementation
In order to implement the policy aims just described, through its guidelines the
Finnish Government promotes three strategic development policies.

5

According to the Programme for International Student Assessment (PISA) run by the OECD,
Finland has the third highest scores for mathematics, science and literacy after Shanghai and
Korea with a great improvement across time. Further information can be found at
http://www.pisa.oecd.org/pages/0,3417,en_32252351_32235907_1_1_1_1_1,00.html
(last
access August 2012)
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Drawing from a previous report prepared by the Greater Europe Desk 6 they can be
summarized as follows:
In relation to the operational priorities, innovation policies highlight the following
points:
•

Strong scientific research and useful applications

•

Growth entrepreneurship, support for businesses and innovations

•

Services: services account for over two-thirds of gross domestic product.
Private services cover almost three-quarters of all services. In order to
improve productivity and quality, the service sector must increase
research and innovation activities and internationalisation, as well as
deepen the partnership between the public and private sectors.

•

Demand- and user-orientation

•

Utilisation and application competencies: the research and innovation
services of higher education institutions should be reorganised so that
research results can be better exploited. Flows of knowledge and transfer
of technology play a crucial role with regards to this.

•

Evaluation: as R&D investment increases, it is important that the added
value and appropriateness of support and policy measures can be
proven.

•

Wider openness (broader accessibility) towards the European Union.

In relation to structural reforms, the focus is on:
•

Structures of higher education institutions: aiming to support higher
education

institutions’

teaching

and

the

quality

of

research,

internationalisation, effectiveness and profile raising activities.
•

Reforming

the

public

research

institute

sector:

importance

of

strengthening multidisciplinary, high-level and relevant research with
respect to society.
•

Research infrastructure

•

Access to and use of public data: importance of creating a globally unique
source of knowledge for developing research and innovation and the
information society.

6

Sinno, F., “Report on the Finnish Innovation Policy System”. Office of International
Coordination, Greater Europe Desk, Adelaide, South Australia, May 2012.
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•

Attractive poles of excellence: importance of creating internationally
competitive, high-profile, and attractive innovation environments.

•

Strengthening the coherence of national and regional development
measures in jointly agreed fields and sectors of the innovation system.

Finally, there is also reference to strengthening human resources, within the
business environment as well, besides the considerations pertaining to education.
Figure 6 provides a clear picture of how they plan to achieve this.

Figure 6 – Strengthening Human Resources

Source: Research and Innovation Policy Guidelines for 2011–2015.

The implementation of this program is accompanied by a reallocation of the available
resources. In particular, resources will be allocated towards priority areas which
include the SHOK 7 sectors, expertise in software, as well as the bio-sector and nanosector, fields where Finnish expertise is already among the best in the world.
A region where clusters of expertise have been created is Tampere. Given its
peculiar economic development, Tampere is analysed in this report so as to draw
some best practise on how to develop a business friendly environment. Therefore
this region will be analysed in more detail in the next section.
7

SHOK sectors refers to six Strategic Centres for Science, Technology and Innovation and
their areas of competence: 1) energy and the environment; 2) metal products and mechanical
engineering; 3) the forest cluster; 4) information and communication industry and services; 5)
health and well-being; 6) built environment innovations.
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As outlined in the discussion on the Finnish innovation system, the main actor in
funding the ERI is Tekes, the Finnish Funding Agency for Technology and
Innovation. It operates various programmes supporting SMEs, research centres and,
in a smaller measure, also large companies.
As clearly stated in its website (www.tekes.fi/en), Tekes “funds risky projects that
create new know-how and innovations”. The funds provided are intended both for
companies and public actors operating in Finland investing in R&D and promoting
innovation. In particular, the funds are primarily dedicated to SMEs and to young
innovative companies that want growth and internationalize. Among all the presented
projects, Tekes operates a selection based on the creation of the greatest benefits
for the economy and society in the long-term.
•

SMEs

Tekes may provide a larger investment, pending the greater the novelty value of the
innovation and the longer the period before anticipated commercialisation. As long as
the small enterprise can prove to cover its funding share of the project, Tekes
provides 35-50% of project costs via grants or up to 70% by loan. The maximum
funding for SMEs, as a percentage of project costs, is determined by the nature of
the project as follows:
-

International joint projects and their preparation: up to 65% grant;

-

Research-intensive and challenging development projects: up to 50% grant;

-

Challenging development projects of products, business operations, methods
and services: 35% grant or 70% loan or 25% grant and 25% loan;

-

Productisation, pilots, demonstrations, test production and validation: up to
70% loan;

-

Aid for innovation advisory services: up to 70% loan;

-

Work organization development: up to 50% grant.

Within the SMEs framework the Funding for Young Innovative Companies is a
specific programme also implemented. The prerequisites to enter this program are:
the company has to be small and have been operating for less than six years, plus
the company has to strongly invest in innovation activities. The selected enterprises
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can receive up to €1 million and it is followed up through the different phases of the
project.
The preliminary phase consists of the preparation of a comprehensive business plan
with the collaboration of high-level experts and information services. Once a
competitive business plan has been developed, the first phase of the program aims
to get the company on a growth path and to demonstrate the company’s
competitiveness in the international market. The development and management of
the company’s operations are handled professionally so that the enterprise can
conclude major business partnerships and customer contacts. Once the company
demonstrates its business connect by attracting customers, there is the possibility to
further expand and go internationally. The companies included in the second phase
are those whose business model and expertise are at a level that guarantees the
company a sustainable competitive advantage and rapid growth on the international
market.
This program therefore provides support all along the development of a firm,
contributing in the funding of each phase in proportion to the importance of the
project. The ultimate goal is to support new small firms that have the potential to
become solid international companies.
•

Large Enterprises

Tekes also provides funds for large enterprises provided that they are pursuing R&D
projects that prepare the renewal of their business operations. In fact, innovation
funding cannot be granted for ordinary business activities or their continuous
development. In particular, Tekes works to promote two main actions from the large
enterprises:
-

Internationalize their R&D efforts;

-

Work together with SMEs and research organizations when developing a new
product given that usually larger companies internalize most of the innovation
process.

Only firms based in Finland are eligible for innovation funding and the share provided
by Tekes depends on the research centeredness and novelty value and the extent of
cooperation of the project. However, funds are always lower (they may cover 25%,
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35%, 50%) than those for the SMEs given that they remain the focal point of the
innovation policy.
The maximum funding for large enterprises or groups are, according to the nature of
the project:
-

Research-intense, long-term, challenging development projects involving a
large network: up to 50% grant;

-

Actual international joint projects: up to 50% grant;

-

Challenging projects to develop products, business operations, methods and
services: up to 35% grant (25% if more than 2,000 employees);

-

Project preparation and preliminary studies (exceptional): up to 50% grant.

These grants are more difficult to obtain and the companies need to prove that the
projects have a high component of pure research activity and they must be
competitive at least at the higher national level.
•

Research Organizations

According to Tekes’ definition, a research organization is “an entity, such as a
university or research institute, irrespective of its legal status or way of financing”, this
definition includes state research institutes, universities and polytechnics. The
projects financed need to combine a high standard of scientific competence and a
vision of the results being utilised commercially or in society. Moreover, to stimulate
further research and promote spillovers, the project results are public. In its research
funding, Tekes prioritises projects with ample approach and international
cooperation. In these projects, Tekes' funding share is 70% of eligible costs. In other
research projects, Tekes may fund 60% of eligible costs.
Funding levels of public research as a percentage of development project costs
differs according to the type:
-

Projects ample approach and close international cooperation receive up to
70%. 8

8

Ample approach refers to a research that brings science or research teams comprising at
least 5 person-years of work in Finland. Note that the nature of the project (strategic research,
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-

Other types of projects can usually obtain up to 60% apart for public research
related to innovation that has an upper amount of 70%.

-

Project funding from third-party recipients must be at least 25% in the case of
public research related to innovation.

Tekes prioritises innovation funding to large projects involving close-knit international
cooperation that brings research teams or different branches of science together (the
so-called ample approach). At the same time, the third-party exploiters can play
quite a relevant role because research projects are often implemented in close
cooperation with potential recipients. Indeed, the aim of Finnish public research
projects is to produce knowledge that has extensive potential for being utilised by
enterprises based in Finland. In most projects, Tekes actually expects enterprises
interested in taking advantage of the results to co-fund the project.
This approach has a positive two-fold effect: on one hand it entices the participation
of the business sector into research, thus increasing the collaboration between
private and public sectors; on the other hand it also promotes commercialisation of
innovative results because the third-parties that co-fund the projects have all their
interests in exploiting the results once they have been developed.
All together the funding provided by Tekes to SMEs, large enterprises and research
organizations, is supported by a series of programmes that sustain innovation. Such
programs span the entire national system, from green mining to innovation in social
and healthcare services through safety and security. 9
The activities carried on by Tekes to implement the innovation policy are then
complemented by an extensive networking activity. It is divided in three main
branches that support specific networking activity according to the geographical scale
and area of interest.
The Tekes programmes are forums for exchange of information and networking
between businesses and research groups. They target strategically important areas
of R&D and they typically last 4-6 years with Tekes financing about half of the project

applied research, preparing the commercialisation of research outcomes, public research
related to innovation) does not influence the funding level for this category.
9
A more comprehensive list of ongoing Tekes programmes can be found at
http://www.tekes.fi/en/community/Ongoing_programmes/554/Ongoing_programmes/1425
(last access September 2012). Note that every programme includes a list of projects
participating in it.
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costs. Every year, businesses participate in around 3,700 projects and researchintensive universities participate in around 1,500 projects.
The Strategic Centres for Science, Technology and Innovation network (SHOK)
offers top research institutes and businesses a new way of engaging in close, longterm cooperation. They are indeed new public-private partnerships for speeding up
innovation processes with the goal of renewing industry clusters and promoting
radical innovations. In these Strategic Centres, businesses, universities and research
institutes agree on joint research plans aimed to solve the challenges of practical
application by businesses. The time scale in which companies and research units
work in close cooperation carrying out research is about 5-10 years so as to allow
sufficient time for producing marketable results. At the moment there are six centres
in operation:
-

Energy and the environment: CLEEN Ltd (http://www.cleen.fi/en/)

-

Bioeconomy: Finnish Bioeconomy Cluster FIBIC Oy (http://fibic.fi/)

-

Metal

products

and

mechanical

engineering:

FIMECC

Ltd

(http://www.fimecc.com/)
-

Built environment innovations: RYM Ltd (http://www.rym.fi/en/)

-

Health and well-being: SalWe Ltd (http://www.salwe.org/)

-

Information

and

communication

industry

and

services:

Tieto-

ja

viestintäteollisuuden tutkimus TIVIT Oy (http://www.tivit.fi/)
Within each Strategic Centre, some €40-60 million is invested in research annually.
Through the International programmes and networks Tekes has built up a global
partnership network of leading universities and other innovation partners around the
world. Tekes’ global operations are part of the FinNode Innovation Centre network
that is aimed at boosting international R&D cooperation and business. Tekes is also
a nodal point of many European research activities in Finland and it is currently
operating (through FinNode) in China, Japan, the United States and Russia.
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2.2 TAMPERE REGIONAL POLICIES
2.2.1 Overview 10
Finland is divided in 19 regions, plus the autonomous province of Åland. Regional
councils are legally responsible for the planning and the development of their
respective areas. However, they are essentially forums of cooperation for the
municipalities in that area and they do not have strong political powers. In fact, the
416 municipalities are the key local units implementing the national program. As it
can be seen in Figure 7, the region of Tampere includes not only Tampere but also
some surrounding municipalities that are strongly linked to each other.
Figure 7 – Tampere Region

Source: http://www.investtampere.fi/.

Tampere is the third largest city in Finland and it known for being the birthplace of
Nokia. The region has had remarkable sustained growth and it has been widely
studied because of its innovative environment that attracts a variety of small and
medium enterprises. Tampere’s strength is its organization in clusters that allows it to
overcome the problematic lack of internationalization, one of the main issues faced
by Finland.

10

Figure for this section are mainly from the “Facts and Figures, Essential information on the
City of Tampere and the Tampere Region” (Tredea, 2011). Refer to http://www.tredea.fi/frontpage/international-services/ for more information (last access August 2012).
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The Tampere region has about 30,500 places of business with the largest private
employers being Nokia, Metso, UPM, Metsäliitto, Sandvik, Itella, Saarioinen,
Pirkanmaan Osuuskauppa and Nokia Tyres. The private sector is then supported by
five higher education institutions: the University of Tampere, the Tampere University
of Technology, TAMK University of Applied Sciences, HAMK University of Applied
Sciences and the Police College of Finland for a total of about 40,000 students.
Clusters in Tampere mainly concentrate in the sectors of ICT, bio sciences and
health care technology, and intelligent machines and automation, but other sectors
benefit from the innovative environment and the presence of top expertises.
Moreover, this creative economy and creative industries have been recognized as
having huge growth potential and therefore attract even more new businesses that
both benefit and contribute to the combination of different technologies that generate
a self-supported virtuous circle where every member of the network gains in
productivity and innovation potentials.
2.2.2 Specific policies
In 2009 the Tampere City Council published on its website (www.tampere.fi) its
strategic plan for 2020. It is called “Tampere Flows. Big City of Smooth Living,
Responsibly Leading Development” and it outlines some crucial challenges and the
proposed solutions, replacing the 2005 city strategy (“Tampere – Working towards
Excellence”).
The strategic plan identifies three major issues to be addressed:
•

ageing of population (and the consequent rapid retirement of municipal
employees);

•

need to involve citizens notwithstanding low confidence in the political
system;

•

meet the ongoing growth in service demand.

The Tampere City Council carried out an analysis to describe the operating
environment in which its plan operates. In particular Tampere flows reports that: ”The
changing operating environment poses a challenge to the city’s development. It
offers new opportunities but also brings with it difficulties that affect the ability to
reach the targeted future. It is important to analyse the operating environment, be
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aware of one’s own strengths and weaknesses and anticipate future challenges of
change in order to keep Tampere at the top of development”.
This line of reasoning is exemplified in three lists of elements kept into consideration
by the Operating environment analysis, namely Cornerstones of success, Factors
weakening opportunities of success and Future challenges of change. These
elements are now reported according to a standard SWOT (Strengths, Weaknesses,
Opportunities and Threats) analysis.
Strengths:
-

Industry’s renewal capacity

-

High competence utilising cutting-edge technology

-

High-standard education

-

Active cultural life

-

Large proportion of young, active population

-

Versatile municipal services and efficient service market

-

Tampere’s location and connections

-

Efficient city structure, attractive living and housing environment, suitable size

-

Social stability

-

Image of a good and safe city

-

Active attitude towards development

-

City’s highly skilled personnel

-

Balanced an stable finances

Weaknesses:
-

A relatively low proportion of higher degree holders;

-

A relatively low income level compared with other large cities;

-

A relatively high number of unemployed people compared with other large
cities;

-

Tampere is known poorly internationally;

-

Low degree of straight international traffic connections;

-

Traffic problems.

Opportunities:
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-

The economy’s global structures will change and competition for skilled
employees and investments will increase;

-

Forms of participation and communality will change;

-

Tampere and the Tampere Central Region are expected to grow;

-

Technological change will continue, favouring regions investing on it.

Threats:
-

The population structure will change. The ageing of the population will require
differentiated services;

-

Social problems will increase due to weakened employment situation;

-

Retirement of personnel will accelerate and workforce availability will become
more difficult;

-

The municipalities’ financial situation will tighten.

Given the operating environment analysis, the Tampere vision for 2020 is to be a
popular and vital city to live in and visit, but also a growing city thanks to its cuttingedge know-how, its customer-oriented services and its environmentally responsible
choices.
The vision is specified by strategic goals that describe how the Tampere City
council will take a decision regarding the future of its area. For each strategic goal
there are a variable number of objectives that explain how the implementation of the
strategic goal will progress and correspond to measureable indicators. 11
The four strategic goals are:
1. Citizens and wellbeing
Given that the increased number of senior citizens and the tightened economic
situation, it is necessary to shift the focus to problem prevention and in the promotion
of healthy habits. In particular, the citizens’ health and fitness are strengthened by
supporting health life styles and promoting accessibility and safety within the local
environment. The services supporting this aim must be effective, easy flowing and
available. Therefore they will be developed by the customer’s perspective.

11

The strategic goals (in bold) and the objectives (in italics) are reported. For space
convenience the indicators are omitted but they can be found in the strategic plan at
www.tampere.fi.
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•

Citizens’ wellbeing has improved

•

Customer-oriented services function well and are equally available to all
citizens

•

An increasing number of citizens have the opportunity to live at home or in
a home-like environment

•

Citizens actively participate in developing the city and independent,
citizen-led activities as well as communal activities have increased

2. Vitality and competitiveness
The significant tools identified to enhance vitality and competitiveness are renewal
capacity and close local and international cooperation. In particular Tampere seeks
to provide a skilled workforce and business-oriented regional industrial policy to be
an internationally attractive business environment. The creation of new business
areas and an active support to education and culture are also elements of the
structural development of the Tampere Central Region.
•

Tampere is an attractive international business environment and cultural
city

•

Tampere is a centre for high standards of education and research

•

The Tampere Central Region is built as a single entity together with the
neighbouring municipalities

3. City structure and the environment
Tampere has committed both nationally and internationally, to monitoring and
improving the state of the environment and promoting environmental protection. To
do so a series of actions will be undertaken to create: a more compact city structure,
an increased volume of public transport and light traffic, the improved energy
efficiency of housing and construction and the use of renewable energy sources and
a sustainable waste treatment.
•

The city structure is coherent and compact and the city centre is buzzing
with life

•

Public transport is the smoothest functioning alternative

•

Living environments are versatile and of a high standard

•

Energy use is efficient and the share of renewable energy sources has
grown

4. Internal activities and management
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Keeping in mind that the city’s finances have to be balanced, the City Council is
increasingly focused on the organisation of services. In particular, the personnel and
the productivity programmes specify the objectives to be pursued, amongst the
others: increasing the skills of personnel and wellbeing at work, process
development, renewal of work tasks and division of work and utilisation of
technological development. Quality and effectiveness of the services must always be
monitored.
•

The city is managed from the perspective of the Tampere Group’s overall
interests

The operating principles through which these four strategic goals are accomplished
are:
-

Good service: citizens are served in a professional manner and they actively
contribute to the design of the services provided;

-

Working together: Tampere City Council acts openly in networks and
enhance the networking activity to work together with the citizens.

-

Responsibility: the available resources are used at their best taking into
account the environment and promoting equality in the wellbeing and safety
of all citizens.

-

Initiative: encourage creativity, new ideas and innovation.

The efforts of the Tampere’s City Council are matched by a very responsive private
sector and are in line with the aforementioned national innovation policy. Given the
success of the Finnish educational system and the presence of internationally
recognized clusters, the next paragraph is devoted to study how Tampere’s
universities and SMEs reacted to the University Act passed in 2009 and how this
collaboration of higher education and private sector stimulates innovation, with
particular attention to the ICT sector.
2.2.3 Case Study: University collaboration with private sector
In 2009 the national Finnish government approved the so called University Reform
with the ERI promotion framework. The goal of this reform was to give an incentive
for international collaboration and to increase the quality of projects. The main means
to achieve this was to provide more autonomy to universities in choosing how they
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use their funds and at the same time reduce the number of people present so to
concentrate resources.
Every university had a series of options to be evaluated based on the status of their
research. This paragraph focuses on the restructuring of the Tampere University of
Technology (TUT) because of its excellent partnerships with the local private sector
that had a great opportunity to flourish because of this reform.
With an understanding of national policies, TUT is restructuring to comply with the
Finnish University Reform. TUT was established in 1965 and it has always been
strongly supported by the industry of the Tampere region. It is Finland’s second
largest university in engineering sciences with about 2000 employees where 800 of
these are research staff, while its students amount to about 11,600.
In 2009, the external R&D funds included €22 million for collaborative research and
€16 million for contract research. Collaboration with the industry has always been
present with about 400 projects a year carried out with companies, with over 1000
total projects. This strong relationship between research and knowledge-based
companies is concretized with the formation of spin-off companies, i.e. 28 in the last
five years.
The network supporting TUT in investing in R&D is both private and public and can
be represented schematically as in Figure 8.
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Figure 8 – The innovation players in Tampere regions supporting TUT.

Source: Langwaldt, J., “The implementation of the Finnish University Reform: TUT an independent foundation university empowering its departments”.
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Tampere University of Technology interplays with a number of actors within the
Tampere region, both private and public.
Among the most relevant public players there is the ELY-centre that is one of the 15
Centres for Economic Development, Transport and the Environment. Their role is to
promote regional competitiveness, well-being and sustainable development, as well
as curbing climate change. 12 ELY centres also hosts innovation advisors by the
Foundation for Finnish Inventions, an institution in operation from 1971. Its role is
to screen and evaluate inventions and innovative ideas generated by private persons
and start-up companies, helping them to develop their own business. This entity
contributes to the formation of a new national-wide service, bringing a systematic and
cohesive evaluation process to ideas. The Foundation for Finnish Inventions is
deeply connected with the education system having innovation managers based at
universities and institutions of higher education. The collaboration with TUT is
particularly intense and contributes to the creation of innovative spin-off.
The Regional Council of Tampere acts as regional development and regional
planning authority. However, it also has an active role in promoting the business
community and the regional innovation system. An example of its collaboration with
TUT (Optoelectronics Research Centre) is the LaserNano project aimed to fabricate
various nano-particles and materials by laser ablation.
This project has a number of possible applications in areas such as biomedical,
sensors and electrodes. Being such an ambitious project a supporting network has
been created and it consists of members from TUT, industrial partners and the
council of Tampere that also contributes to the funding. Indeed, the project is funded
by the European Regional Development Fund via the council of Tampere Region. 13
This project is the exemplification of how the regional Finnish council can contribute
to innovation. In fact, their coordination role has been developed in time to become
an effective channel through which catalysing funds for quality projects.
Moreover, the emergence of such projects has the long-term result of stabilizing the
Finnish economy from what The Economist (August 25th 2012, pages 56-57) calls the
“Nokia effect”. Indeed the internationally known journal reports some figures from the
12

For more information, including where the other centres are located and which are the
specificities of each of them, refer to http://www.ely-keskus.fi/en/frontpage/Sivut/default.aspx
(last access August 2012).
13
A more detailed description of the project and its institutional partners, refer to
http://www.tut.fi/en/units/departments/optoelectronics-researchcentre/research/projects/lasernano/index.htm (last access August 2012).
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Research Institute of the Finnish Economy (ETLA) according to which Nokia
contributed a quarter of Finnish growth from 1998 to 2007 and in the same timeframe
its spending on research made up 30% of the country’s total. Now that Nokia’s share
price has fallen by 90% since 2007, the risk is that the entire innovation system will
have a permanent downturn. For this reason it is important to promote a
diversification of the activities of the SMEs that can more flexibly adapt to changes in
the environment.
The Finnish ICT cluster is now undergoing a deep modification with SMEs
specialising in fields close to ICT but with a wider range of applications. An example
of this is the increasing number of projects in nano-technologies (as the one reported
above) and in electronics. A close collaboration of these small and medium
enterprises with research centres and universities is crucial for a diversification of the
activities of the ICT cluster and for a reduction of the degree of dependence from
Nokia.
In this regard, the main private company collaborating with TUT is, of course, Nokia
that has its birthplace in the Tampere region. The internationally known
communications and information technology corporation created around it an active
ICT cluster. Of particular interest is the Nokia Research Centre founded in 1986 to
foster research and maintain Nokia a leading company in ICT, the most innovative
sector in the world.
The key policy adopted by the Nokia Research Centre is to actively engage in
selective and deep research collaboration with world-leading institutions. By sharing
resources, leveraging ideas and tapping each other’s expertise they are able to
create a vital innovation system. In particular, the strategic academic partner with
whom Nokia has signed formal framework research agreements are Tampere
University of Technology, University of Tampere and Helsinki University of
Technology in Finland; Ecole Polytechnique Fédérale de Lausanne, Eidgenössische
Technische Hochschule Zürich and University of Cambridge in the rest of Europe;
Beijing University of Posts and Telecommunications and Tsinghua Univeristy in
China; and Massachusetts Institute of Technology (MIT), Stanford University,
University of California (Berkeley) and University of Southern California in the USA.
In the specific case study, Nokia contributes to TUT’s activities and this allows it to be
at the cutting-edge of technology, at the same time also public institutions and
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research centres collaborate to investments in R&D for applied research, creating a
productive ICT network.
After the University reform, TUT opted to become a foundation under private law and
it approved a strategic plan for 2010-2013. It includes an international evaluation of
its research activities to assess the quality and the impact of research at TUT at an
international level. Careful monitoring of the departments’ performance allows for the
identification of research entities that have the potential to develop into internationally
recognized research units. Once identified, such centres will receive a greater share
of funds as a result of the autonomy and flexibility introduced by the University Act.
An accurate assessment is also relevant for getting funded because the Ministry of
Education (that accounts for about 60% of TUT funds) is promoting a funding system
based on outcomes and research (e.g. number of degrees, publication). Moreover,
the funds allocated from the Ministry to TUT are then distributed to Departments
according to their past achievements and their performance targets.
In conclusion, the national and regional innovation systems collaborate to create an
attractive environment in which public actors, higher education institutions and
private companies form an innovative network. More specifically, TUT relevantly
contributes to the innovative process of Tampere region thanks to an incentive
system that encourages research, international exchanges, and partnerships with the
private and public sectors.
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3. INNOVATON POLICIES IN GERMANY
Germany is the strongest member of the European Union (EU), with the largest
economy (4th overall following the USA, China, and Japan). Moreover, Germany is
also known for cutting edge technology innovation and for having innovation as a
main policy priority. Hence, it is interesting to analyse the relationship between
economic growth and innovation policies. In particular, the rest of this section will
analyse the national policies and then enter in detail about the Baden-Württemberg
state where a flourishing automotive cluster is located and where investment in R&D
are among the highest in Europe.
3.1 FEDERAL INNOVATION POLICY
3.1.1. Overview
Germany, officially the Federal Republic of Germany, is a Federal Parliamentary
Republic and its capital and largest city is Berlin. The German Federal republic is
composed by 16 States, called bundesländer. It has 81,859,000 inhabitants for a
total surface of 357,021 sq Km. Its GDP in 2011 was US$3,577 bn at current prices
while its real GDP growth was 3.1%, in decline with respect to the previous year. Due
to the effects of the global financial crisis, forecasts show a further slow down of the
German economy as shown is Figure 9.
Figure 9 – Real GDP Growth

Source: http://www.dfat.gov.au/geo/fs/fgmy.pdf

According to the OECD Economic Survey, “following a rapid recovery from 2008-09
recession, growth has slowed down in the second half of 2011 and the economy is
facing a soft patch with significant downside risks to activity”. Banks are no more
willing to finance risky projects and while this reduces their exposition to risk, at the
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same time it reduces investments in innovating activities that are by their very nature
subject to volatility. However, differently from Finland, the labour market seems to be
a strong point for Germany, with science and technology being well represented in
total employment.
Germany is specialized in complex industrial goods and innovative technologies. The
primary production industry of Germany includes automobiles, machinery and
equipment industry, electrical engineering and electronics (Siemens-Bosch),
chemicals, renewable energy, food processing. Furthermore, among Germany’s
most innovative sectors (with a higher level of growth when compared with the
average) are those technologies related with renewable energies, information
technology and biology. Germany enjoys a focal position in the European market,
being located in the middle of Europe.

Germany has the highest manufacturing percentage of GDP along with Japan (China
excluded) in the manufacturing sector and advanced manufacturing has been a key
sector for its development. At the same time, more than half of the total area of
Germany is used for agriculture. Chief agricultural products milk, pork, beef, poultry,
cereals, potatoes, wheat, barley, cabbages, and sugar beets. Agricultural products
vary from region to region; in particular the University of Hohenheim in the BadenWürttemberg (BW) Land is renowned for its specialization in the fields of cereal and
wheat in particular.

According to the OECD Science, Technology and Industry outlook for the year 2010
and Erawatch by the European Commission, German GERD remained stable in
2009-2010 around 2.82%. This value is in line with reaching the European guidelines
that aim to achieve the 3% level. A German asset is the great share of innovation
financed by the private sector. In 2008, 69.3% of GERD in Germany was performed
by enterprises and 92% of this amount has been financed by the domestic
enterprises sector, and another 4% by sources from abroad which primarily represent
funding by other enterprises. Public funding of R&D performed by enterprises is
rather low, accounting for 4.5% of total BERD. SMEs performed 10% of BERD and
an increase of this figure is one of the key policy aims.
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Concerning triadic patents 14 , this innovation outcome is above-average with 73
patents per million inhabitants in 2007. In fact, Germany had the third highest share
(12.1%) of triadic patents in the world after the USA and Japan.
While Finland suffers from a low rate of non-technological innovations, a very high
69% of German firms introduced non-technological innovations. Moreover, 19% of
German companies introduced a new-to-market product showing how technological
and technological innovation can be then applied to commercial products. All these
features are represented in Figure 10.

Figure 10 - GERD, BERD, and other Investments in Innovation measures

Source: Science and Innovation: Country Notes. OECD 2010.

14

Triadic patents are a special type of patent family. They are a series of corresponding
patents for the same invention, by the same applicant or inventor. Therefore they represent a
better measure than patents themselves because they avoid double counting of the same
patent.
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3.1.2 Structure of the German Innovation System
As in most of European countries, Germany is undertaking a restructuring of its
innovation system to enhance competition. In particular, it is necessary to
improve the framework conditions for financing R&D and innovative activities
and to continue the reform in the higher education sector.
Due to the federal governance structure, the Federal government and the Länder
share the responsibility for research policy, publically funded research institutions,
scientific infrastructure, and all other relevant activities.
This double responsibility, together with the preponderant role of private actors, leads
to a complex structure of the innovation system, which is summarized in Figure 11.
The key actors in innovation policy can be classified as follows:
Political and Governmental Authorities:
•

On the governmental level, the Federal Ministry for Education and Research
(BMBF) is the main actor in the definition and implementation of detailed
research policies. Complementary, the Federal Ministry of Economics and
Technology (BMWi) is responsible for federal technology and innovation
policy. Other Ministries might be involved depending on the issue in
discussion.

•

Länder are responsible for education policies and institutions, including
University research.

•

Overlapping policies are coordinated by joint commissions. 15 For example the
Bund-Länder Commission for Educational Planning and Research Promotion
(BLK) is the permanent forum for the discussion of all questions of education
and research promotion. Similarly, the Standing Conference of the Ministers
of Education and Cultural Affairs of the Länder in the Federal Republic of
Germany (Kultusministerkonferenz, KMK) is an important instrument for the
co-operative partnership between the Länder and the Federal Government
and represents the common interests of the Länder at Federal Government
and European Union level.

15

Joint commission are not only useful to coordinate overlapping policies but also to create a
wider consensus in building innovation policy.
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Figure 11 - The complexity of the German Innovation System

Source: Braun, M., Country Profile: Germany
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Intermediate bodies like advisory and coordinating boards, scientific associations,
and research-performing institutions are many and variegate. Among the most
relevant there are:
•

The Science Council (Wissenschaftsrat, WR) is the most important advisory
body and advises the Federal and Länder Goverments.

•

The German Research Foundation (Deutsche Forschungsgemeinschaft,
DFG) is the most important source of project funding for fundamental
research.

•

Extra-university research is organized in a group of Scientific and Research
Societies which both concentrate funds under umbrella organizations and
implement their own research policies.

•

The Max Planck Society for the Advancement of Science (MPG) is a
publically funded registered association and, composed by nearly 80 research
institutes. In 2011 it had around 16,900 employees and a budget of €1.4
billion, of which 84% was from state and federal funds even though It
promotes its own institutes with the collaboration of the private sector. As a
part of its mission, MPG is committed to research cooperation with
universities and other partners’

•

The MPG takes also care of fostering technology transfer beside its core in
fundamental research. To do so it established its own company, the Garching
Innovation (GI) in 1970. The GI advises institutes on legal protection of
intellectual property, does the necessary patent research, arranges legal
counsel and advises the researchers on patent registration procedures in
Germany and abroad.

•

The Helmholtz Association of German Research Centres is the umbrella
organisation of 17 scientific-technical and biological-medical research centres
that all together employ 33,000 people and had a €3.3 billion budget for 2011.
This budget is raised from public funds for 70% while the rest is contributed
by members from external funds. The main focus is on long-term research
goals for the sake of society, including energy, environment, health, key
technologies, aeronautics and transport.
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•

The Fraunhofer Society for the Advancement of Applied Research is a nonuniversity research organization that counts 60 institutes in Germany and
seven US-based centres. Differently from the Max Plank Society, the
Fraunhofer Society is focused on applied science. It employs around 18,000
people and has a budget of approximately €1.65 billion, of which €1.40 billion
from contract research.

•

The Leibniz-Gemeinschaft Association comprises 87 associations, with about
16,000 employees and an annual budget of €1.4 billion, publically funded to
equal parts by the federal and state governments. The Leibniz Institutes are
interdisciplinary and connect basic and applied research, collaborating mainly
with universities.

•

To complete the picture there are approximately 350 Higher Education
Institutions that participate (also through the German Rectors' Conference
(Hochschulrektorenkonferenz, HRK) in the research and education policy
debate.

The Private Sector coordinates and represents its interests through its industry
associations,

represented

in

the

Federal

German

Industry

Association

(Bundesverband der Deutschen Industrie, BDI) that has permanent staff allocated to
research and innovation policy issues.
As mentioned above, the private sector has a central role in innovation and R&D
investments. In particular, there is much cooperation in research, taking a multitude
of forms, from the funding of academic research to knowledge and technology
transfer and collaborative R&D projects.
3.1.3 Policy aims
Germany highlights key global challenges such as climate change, demographic
development, energy and so on that can be faced through innovation. Given the
relevance of these global challenges and the trust in the potentialities of innovation,
the German Federal Government promoted the “High-Tech Strategy” with the
conviction that “[Solutions to those global challenges] can only be provided with
the help of research and new technologies and though the dissemination of
innovations”. After implementing the High-Tech Strategy in the period from 2005 to
2008, private R&D investment rose by approximately 19%, the R&D personnel by
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12% and the R&D intensity reached its peak in 2008 with 2.7% of the GDP being
spent on research and development (recall that the European target is fixed for 3%).
Given its success, the High-Tech Strategy was updated until 2020 to face new
challenges. The accomplishments of this strategy are not only visible in the
measurable outcomes produced, but also in the attitude of businessmen and
researchers towards innovation policy itself. Indeed “about 30% of all companies
attribute their innovations to improved research and innovation policies at the federal
level” giving a high brand return to the Federal government itself. The German
strategy is therefore a brilliant example of how the governments can contribute to
innovation stimulating the private sector while being beneficial to the society as a
whole.
The High-Tech Strategy 2020 identifies five major challenges that are the goals, or
priorities as defined in the official documents, that the innovation policies are meant
to meet, as represented in Figure 12.
Figure 12 – German policy aims

Source: High-Tech Strategy 2020 for Germany.
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1. Climate/Energy
The government aims to intensify its cooperation with industry and the financial
sector in order to promote the use of renewable energy and an efficient use of energy
in general. In particular, in March 2011 it was announced that all the country’s
nuclear power plants be phased out by 2020. This decision, taken after the
Fukushima nuclear disaster, has been greatly discussed. In fact, Germany currently
relies on nuclear power for 23% of its total energy demand and it will be possible to
maintain the production system working at the current rhythm only with very heavy
investment in renewable energy sources.
2. Health/Nutrition
Demographic change and the spread of common diseases are key problems to
tackle. These challenges will be addressed through prevention and nutrition research
as well as interdisciplinary research into widespread disease. In particular SMEs
need to be included in the prevention strategy through company health management
structures. Therefore, additional funds will be provided for medical genome research,
medical technology action plan and research on the complex biology of ageing
process and their correlation with the emergence of diseases.
3. Mobility
National and international mobility is continuously increasing. There is the need for
new forms of mobility in order to transport people and goods quickly, safely and
comfortably, but also efficiently and without wasting resources. Moreover, Germany
is strategically located within Europe and it is becoming not only an economic hub
but also a strategic nodal transportation point. In order to combine these potentialities
with sustainability, the main German goal is to lead the market of electric mobility
(target: a million electric vehicles in Germany by 2020). As corollary, also Information
and Communication Technologies (ICT) will be foster to provide telematics, traffic
control systems, secure logistics systems, and the implementation of the European
satellite navigation system Galileo.
4. Security
A German priority is to develop a specific competence profile to become a leader in
the market for security technology. This responds to the increasing number of global
threats: terrorism, organized crime, but also pandemics, natural and environmental
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disasters. Therefore Germany promotes new, needs-based security solutions in line
with democratic values.
5. Communication
The Federal Government has a strong focus on the ICT sector to promote a fast and
reliable communication system For this reason, the Federal Ministry of Economics
and Technology published in 2010 the “ICT Strategy of the German Federal
Government: Digital Germany 2015” a five-year plan. The key point is to use ICT to
increase the efficiency of supply and production networks while reducing the energy
consumption of ICT solutions themselves. Moreover, with the implementation of the
ICT strategy, the Federal Government can promote sustainable economic growth
and help create new jobs while paying special attention to the social-policy
significance of the internet and ICT in general.

3.1.4 Policy Implementations
The innovation policy shows how the German focus is on service technology
innovation. Its priorities are needs-based for the well-being of citizens that will benefit
from the increased efficiency and that could in turn undertake actions good for the
society as a whole.
To achieve the aforementioned policy aims, the Federal Government defines
forward-looking projects that pursue specific objectives within their field of action for a
period of 10-15 years.
An example of a forward-looking project in the health/nutrition field is “Better health
through an optimized diet” and it includes research on nutritional science but also on
development of new foods to increase the competitiveness of the German food
industry.
This focus on specific objectives is of course instrumental for their realization, but it
does not limit their geographical scope. In fact, Germany views innovation policies at
a European level and it encourages the creation of outstanding European clusters
with a worldwide appeal. For this purpose, Germany is strongly involved in the
development of the first Knowledge and Innovation communities (KIC) of the
European Institute of Technology (EIT).
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The Federal Government and the Länder are undertaking four major initiatives to
foster innovation, namely the Central Innovation Programme (ZIM), the Higher
Education Pact, the Initiative for Excellence, and the Academic Freedom Act. The
first initiative is targeted to SMEs and it is accompanied by the KMU-innovative
funding initiative. The other initiatives are, instead, focused on higher education and
research addressing the various actors operating in this field. All together they form
the basis to implement the German innovation policy and impact on the entire
innovation system.
•

Central Innovation Programme (ZIM)

Germany needs to increase the long-term participation of SMEs in R&D and their
innovation strength notwithstanding their relative weakness in accessing funds to
undertake risky activities.
The ZIM is the merge of many other support programmes and it is primarily aimed to
market-oriented innovation support for SMEs. It is structured in three modules
according to the type of the project that has to be supported. These are:
-

Cooperation projects (ZIM-COOP) that promote R&D cooperation projects
of companies or companies and research centres. The key pre-requisite
to have access to this funding module is to form a balanced partnership in
which all the partners provide innovative inputs.

-

Single project (ZIM-SOLO) is aimed at funding single-company R&D
projects for the development of new products and processes. Further
funds can be available to support consulting towards commercial
exploitations of results.

-

Network projects (ZIM-NEMO) supports the development of innovative
networks involving at least six companies with the aim of harnessing
synergies.

In all these programmes the participation of SMEs is required, either alone or in
collaboration with a wide range of research organizations. In particular an enterprise
is small if it has less than 50 employees, annual turnover up to €10m or annual
balance sheet totalling up to €10m, while it is considered medium if it has less than
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250 employees, annual turnover up to €50m or annual balance sheet total up to
€43m. 16
Apart from the size of the companies involved, the other key requirements rely on the
truly innovative content of the project. The final product has to be orientated towards
the international state of the art and it needs to enhance the company’s technological
level of performance and innovation expertise.
The ZIM Programme intervenes only for projects that are not eligible for other
Government support and so it opens up new possibilities for SMEs, truly supporting
innovative projects that could not have been developed otherwise.
•

Higher Education Pact

The Higher Education Pact 2020 is aimed at increasing student enrolment in
universities while enhancing quality of research. It is so far divided into two main
phases. The first one, from 2007 to 2010, was based on two pillars: teaching and
one-off payments. The Länder were encouraged to use funds obtained from Federal
Government to favor enrollment in applied sciences and to increase the number of
women appointed to chairs and other positions.
The second phase (2011-2015) includes a program for the admission of newly
enrolled University students (broadly corresponding to the previous “teaching” pillar)
and a program for the provision of one-off payments for research projects supported
by the German Research Association.
Enrollments are expected to steadily increase in the future, so the Federal
Government and the Länder agreed on a solution for this demand-driven need. More
specifically, the public funds per additional university entrant will increase from
€22,000 to €26,000, half of which provided by the Federal Government with a per
capita contribution of €13,000. Instead, the Länder will take on general funding
responsibility. Hence, in the second phase of the Higher Education Pact, there will be
an additional €4,000 per student and this is likely to increase the quality of teaching
as well. It is, indeed, the responsibility of the Länder to promote gender equality and
encourage enrollment in Mathematics, Information Technology, Natural Science and
Technology (the so-called MINT subjects) that are considered as key for the
innovation system.
16

Note that the number of employees and turnover threshold might be different in other
countries and this is not a global definition of SMEs.
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As long as the one-off payments are concerned, they are aimed at increasing
internationalization of German Universities through enhancing their perceived quality.
Therefore the Federal Government funds 100% of the one-off payments for research
projects supported by the German Research Association, which roughly amounts to
20% of the overall project costs. This should enhance research intensity and
excellence despite the challenge posed by the increasing number of students.
•

Initiative for Excellence

The Excellence Initiative is innovative itself for the means used to identify entities
deserving extra funds to pursue their outstanding projects. One of the main outcomes
of this initiative is to stimulate competitiveness among universities and research
centres so to obtain better quality projects.
The Excellence Initiative was held in two rounds: 2005/2006 and 2006/2007. Each
round had two stages, the first with the presentation of draft proposals, and the
second where pre-selected projects were fully developed and assessed by
internationally appointed panels of experts. Out of this competition 39 graduate
schools, 37 clusters of excellence and 9 institutional strategies were selected for their
innovative power and overall financed through €1.9 billion made available by Federal
and State Governments.
To have a general idea about the geographical distribution of the winning projects,
Figure 13 reports their names and locations. For the next section’s purposes,
Stuttgart (Baden-Württemberg’s capital) is signaled by the green arrow. It is worth
noticing that the University of Stuttgart presented two winning projects both regarding
future developments, “Factor of the Future” and “Simulations for the Future”.
•

Academic Freedom Act

Given the international competition on research, Germany wants to provide a flexible
legal framework for the provision of funds. According to the Fraunhofer’s Annual
Report (2010), the aim of the Academic Freedom Act is to grant research institutions
greater scope in personnel, budgets, partnerships, construction projects and
procurement. For example, research institutions can pay supplementary allowances
to their research personnel, creating a more competitive employment conditions. At
the same time, funds can be used for purposes beyond their specifications, they can
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be carried forward to subsequent years, and institutions are permitted to transfer and
circulate institutional development funds so to reflect actual needs.
From a legal point of view, special dispensations under the economic stimulus
programs were passed to accelerate planning and approval for individual pilot
construction projects. In this way, administrative hurdles are significantly reduced so
to promote an internationally competitive system of science that actively fosters
research and its applications.
Figure 13 – Excellence Initiative winners by location.

Source: http://www.excellence-initiative.com/
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3.2 BADEN-WURTTEMBERG POLICIES
3.2.1 Overview
Germany is a Federal Republic composed by 16 federal states, the Länder (singular
Land). They are partly sovereign constituent states given the federal nature of the
Republic of Germany and, as said above, they are actively cooperate with the
Federal Government for the definition and the implementation of innovation policies.
There are two different types of Länder: the so-called city-states of Berlin, Hamburg
and Bremen and 13 Flächenländer (literally: area states) with a wider territorial
extension, as shown in Figure 14.
Figure 14 – German Federal States

Source: http://www.germany-insider-facts.com/german-states.html

Baden-Württemberg (BW) has Stuttgart as capital and, with a population of
10,753,880 and a surface of 35,751 squared km, stands at the third place compared
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to the other federal states. 17 In 2010 its regional GDP was €376,290billion
accounting for 14.64% of the German GDP (Euro Stat, 2011). This figure is
particularly high considering the relative size of this region.
Baden-Württemberg has a high degree of industrialization and high craft density (e.g.
in 2003 115 over 1,000 inhabitants were occupied in the manufacturing sector and 66
in the craft sector). In particular, while in the 1990s the service industry was very
dynamic, the manufacturing sector regained a strong growth impulse afterwards.
Indeed, between 2000 and 2008 the overall economy the regional GDP increased
about 12%, the employment rose by 0.6 million employees and the productivity
increased by 8%. The manufacturing sector was the leading one with an exceptional
increase of about 19.5% while the service sector’s growth was about 10.5%.
The manufacturing sector was able to strongly benefit from the global export and
investment boom in the world economy. Therefore, the share of gross value added of
the manufacturing sector increased from 38.7% in 2000 to 39.3% in 2008, while the
share of service industry went slightly down by 0.1 percentage points.
With R&D expenditure reaching €15.7 billion in 2007 and a share of 4.38% of the
GSP, BW clearly lies above the national and EU average. It is indeed the federal
state with the highest R&D intensity.
The predominance of the private sector in financing R&D, typical of the German
innovation system, is confirmed in BW as well. On the whole, more than 80% of the
regional R&D activities account for the business sector. Further 10% account for the
universities and 9% for the non-university research institutes.
The innovation system seems to be really active: in 2009, 32% of all patents filed to
the German patent office (DPMA) were from Baden-Württemberg that recorded the
highest figure in patent application per capita (144 patents per 1,000 inhabitants
against the 59 of the national average). BW also has the highest number of full-time
personnel employed in R&D (116,234 in absolute terms and a share of 23% of
national total in 2007).
The regional innovation system is then completed by a strong research infrastructure
with 9 universities, 10 colleges of art and music, 23 state universities of applied
17

If not differently stated, all data reported in this section are taken from the European
Enterprise and Industry. Regional Innovation Monitor available at
http://www.rim-europa.eu/index.cfm?q=p.baseline&r=DE1 (last access August 2012)
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sciences, 6 colleges of education, 8 professional academies and numerous stateaccredited private higher education institutions.
Comparing Baden-Württemberg in a wider European context its innovation features
still stand out in every indicator, as outlined in Figure 15.
Figure 15 – R&D indicators: Baden-Württemberg in an European context

Source: http://www.rim-europa.eu/index.cfm?q=p.regionalProfile&r=DE1#rnd-innovation

3.2.2 Specific policies
As mentioned above, the greatest part of the R&D expenditure derives from
companies. This fact underlines the great importance of innovation for the SMEcharacterized industry. Therefore, as reported in the Mapping of Innovation Policy in
Services (IPPS) by Fraunhofer Institute, the innovation policy of Baden-Württemberg
mainly focuses on measures for the integration of economy and research, for
technology and knowledge transfer, and for regional innovation cluster support.
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As a consequence, the underpinning principles for the innovation and technology
policy are:
•

Focus on SME support (called Mittelstandsförderderung);

•

Infrastructure improvement;

•

Assistance for self-help;

•

No subvention but start or part financing;

•

Core competences to foster given strengths.

The main regional priority is to achieve scientific excellence. To follow progress made
towards such macro-objective three different subclasses of measures have been
developed.
1. The aim of protecting and building BW’s international position as an outstanding
location for research and technology is identified by:
•

Profile formation via local setting of priorities and inter-location competition;

•

Creation of performance incentives for top research;

•

Promotion of framework conditions conductive to research;

•

Intensification of quality assurance measures for public research, taking
account of international standards;

•

Enhancement of science-industry cooperation, through partnerships.

2. The aim of strengthening innovation resources and openness in BW’s industry,
especially its SMEs is identified by:
•

Promotion of technology transfer and science-industry networking;

•

Ensuring that industry-oriented non-university research institutions can serve
as innovation drivers for industry.

3. To ensure that staffing needs at both research institutions and innovative
companies can continue to be met in the future is the basis for maintaining excellent
researchers:
•

Targeted support for young researchers;

•

Enhance opportunities for independent research;

•

Promotion of doctoral-degree projects, especially within the framework of
structured doctoral research groups and graduate schools;
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•

Promotion of post-doctoral work and junior professorships.

•
3.2.3. Case Study A: Operational Programme “Baden-Württemberg”
The Baden-Württemberg state has a relevant position in Europe, both for its strategic
position and for its economic power. For these reasons, it has been the objective of a
European regional policy called “Operational Programme ‘Baden-Württemberg’”. This
strategic plan was approved on 8 November 2007 by the European Commission for
the 2007-2013 timeframe.
The funds devoted to the region in analysis are quite relevant. The programme’s total
budget is around €278 million, of which €143 million from the ERDF (European
Regional Development Fund), representing approximately 0.5% of the total EU funds
available for Germany in 2007-2013 under the cohesion policy.
The programme’s aim is to consistently boost the Land’s competiveness and
innovativeness through an integrated approach so to create and secure permanent
jobs through economic growth. A special focus is on enhancing competitive and
innovative capabilities of SMEs. Investment in research and networks and
development of clusters are aimed at further raising the profile of BW as a business
location.
In order to do so the programme grants direct investment aid to some 385 new SMEs
and supports around 120 innovative projects. Other 845 environmentally friendly
projects are supported to favour products and production processes more in line with
the German energy plan. At last this programme aims to intervene at a lower
administrative level, with 205 of its funds devoted to four main cities, namely
Mannheim, Pforzheim, Heilbronn and Villingen-Schwenningen.
To better achieve and monitor its goal, the operational programme has been divided
into four more specific priorities:
1. Innovation, knowledge-based economy and clusters – [approx 45.6% of total
ERDF funding]
A large share of funds is devoted to this crucial aim. Indeed, particular emphasis is
given to establish new innovation-based businesses and strengthening recently
established ones. The gist is to recognize the economic value of clusters that can
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start a virtuous circle being themselves drivers for innovation- driven business
networks.
2. Sustainable urban and municipal development – [approx. 27.4% of total ERDF
funds]
This priority can be summarized under the motto “sustainable urban development”
and it is focused on the cities of Mannheim, Pforzheim, Heilbronn and VillingenSchwenningen. The strategic approach is to prepare a package of economic
infrastructure measures to boost growth potential. The support is tailored to local
requirements and developments in such a way to form synergies with the first priority.
3. Resource Protection and Risk Prevention [approx. 23.5% of total ERDF
funding]
This priority integrates with the climate and energy goal in the federal High-tech
Strategy 2020. It promotes the use of renewable and geothermal energy sources and
other environmental technology together with increased energy efficiency. This not
only contributes to climate and resource protection, but it also generates great
potential for innovation and creation of added value in the highly competitive
environmental technology cluster.
4. Technical Assistance [approx. 3.5% of total ERDF funding]
This priority includes preparation, administration, support, assessment, information
and monitoring measures to make sure that the operational programme is efficiently
implemented. Table 1 reports the breakdown of public funds in the various priority
axis just identified.
Table 1 – Breakdown of finances by priority axis
Priority Axis
Innovation, knowledge-based
economy and clusters
Sustainable urban and
municipal development
Resource Protection and
risk prevention
Technical Assistance
Total

EU contribution
65,385,068

National
Public Total
Public
Contribution
Contribution
56,135,068
121,520,136

39,289,000

39,289,000

78,578,000

33,690,000

33,690,000

67,380,000

5,036,000
143,400,068

5,036,000
134,150,068

10,072,000
277,550,136

Source: European Commission – Regional Policies
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This data reflects what was mentioned above about the amount and the public
entities involved in promoting this initiative and the relative weight of the four
priorities.
3.2.4. Case Study B: Baden-Württemberg’s Automotive Cluster 18
Generally speaking, the automotive sector is a traditional, heavy manufacturing
sector with a low degree of innovation technology. However, the Baden-Württemberg
economy is largely based on the automotive industry and at the same time, as
reported before, it is among one of the most innovative regions in Europe. It is
therefore important to analyse this sector in further detail also considering the
relevance of advanced manufacturing in government agendas.
German manufactures of motor vehicles and their parts accounted for 2,300
enterprises with a total workforce of 856,000 in 2002, about 44% of the EU total of
this sector according to Eurostat. The centre of this crucial industry is located in
Baden-Württemberg, which generates more than a quarter of Germany’s annual
sales with an export rate greater than 50%. Its competitive advantage derives mainly
from a closely-knit, dense network of manufacturers and supplier industries located in
one central hub.
The BW region, indeed, is host to major car manufacturers, including:
-

Audi, based near Heilbronn;

-

Mercedes-Benz, based in Stuttgart;

-

Porsche, based in Stuttgart-Zuffenhausen.

These prestigious brands generated a high concentration of supporting and related
industries, including direct suppliers at 194 operating plants that produce high valueadded components for €13 billion (e.g. Behr, Bosch and many others). Beside this,
there is also a strong presence of a supporting electronic sector (around 1,000
companies employing 210,000 personnel), ICT companies, and aviation and
aeronautics

industries

(e.g.

EADS

with

Dornier,

DASA

and

Zeppelin

Luftschifftechnik). This network generates considerable potential for the creation of
synergies and it is sustained by governmental research policies and education.

18

Data and information in this section are mainly derived by “The automotive cluster in
Baden-Württemberg, Germany” by the European Foundation for the Improvement of Living
and Working Conditions if not otherwise specified.
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This proactive environment is perceived to be fruitful by companies themselves. For
example Daimler writes on this website that “the state offers automakers ideal
conditions through a unique concentration of automotive supplier firms, research
institutes, technology transfer centers, and specialized programs of study at its
universities.“ 19 This is very important recognition of the work done jointly by the
European Union, Federal Government and Baden-Württemberg.
It is remarkable as 21 competence centres out of a total of 91 networks are in BW
where several focus on important future areas for the automotive industry (e.g. Pro3
– Process Technology, ReFuelNet - Renewable Fuels).
However, the role of government is more than complemented by the private sector,
mainly in R&D investments. BW has, indeed, a slightly above average public R&D
expenditure but the private companies’ investment leads to a very high share of 3.7%
of GDP, coherently with the German innovation system structure.
Given such high inputs in terms of GERD and stimulating environment, output
(measured in terms of filed patents) is also very high. As a matter of fact, BW records
144 patent applications per 100,000 inhabitants, more than double that the German
average (59 patents per 100,000 inhabitants) and a large share of those are directly
attributed to the automotive industry. 20
The European Foundation for the Improvement of Living and Working Conditions
highlights three factor conditions underpinning BW’s automotive industry success:
•

Capital Resources usually come from banks even though Germany has a
long history of direct ownership that slowed down innovation in finance.

•

The automotive industry employs about 20% of the regional workforce and
therefore there has been a massive investment in human resources. BW has,
indeed, some of the most renowned universities in Germany and many
technical colleges and universities offer special courses for the automotive
sector. It is therefore paradoxical that top education coexists with a perceived
shortage of qualified personnel in supplier industry and a high unemployment
rates.

19

http://sustainability2009.daimler.com/reports/daimler/annual/2009/nb/english/4040/theeconomic-significance-of-the-automotive-industry.html (last access July 2012).
20
These are 2009 data from Baden-Württemberg region profile provided by EU Enterprise
and Industry at http://www.rim-europa.eu/index.cfm?q=p.baseline&r=DE1.
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•

A region’s knowledge resources strongly depend on its human resources. As
said before, this is the real strength of Baden-Württemberg that with its
intense network is one of the 14 regions that belong to the District of
Creativity Network, whose aim is to create a virtuous circle among the best
innovative clusters.

A SWOT (Strengths, Weakness, Opportunities, Threats) analysis concludes this case
of study on Baden-Württemberg’s automotive cluster.
Strengths:
-

long tradition and established reputation of the automotive cluster;

-

hub for the industry, with related manufacturers and suppliers;

-

high concentration of complementary business;

-

trend-setting region for technological innovations with high R&D
spending;

-

dense higher education and research infrastructure.

Weakness:
-

domestic market close to saturation;

-

export dependency;

-

weakness of innovation finance market.

Opportunities:
-

potential benefits from externalities;

-

strong potential benefits from the ‘electronisation of the automotive
vehicle’ thanks to electronic companies already present in the region.

-

increasing competition through globalisation;

-

worldwide economic downturn;

-

entry of new players into the market;

-

insufficient attraction for outside science and engineer graduates.

Threats:

In conclusion, the automotive sector is in a transition process towards further
flexibility, outsourcing and customer orientation. However, Baden-Württemberg
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correctly positioned itself in an innovative cluster so to be able to maintain
competitiveness attracting qualified personnel and heavily investing in research.
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4. INNOVATION POLICIES IN AUSTRALIA
Australia is the only non-European country considered in this report. Its role in the
world economy is likely to be emerging given its Western background and its relative
closeness to the new emerging countries. The multiculturalism that characterizes this
country can be a relevant feature to promote innovation together with an
environmentaly friendly use of natural resources. The purpose of this section is then
to describe the state of the art innovation in Australia and its possible developments
and then turn to analyse South Australia’s innovation potential.
4.1 NATIONAL INNOVATION POLICY
4.1.1 Overview
Australia, officially Commonwealth of Australia, is located in the Southern
Hemisphere and is the sixth largest country in the world, with a surface of about
7,741,220 square km in 2012. However, the population in 2010 was of 22,328.9
million inhabitants of which almost 27% were born abroad. 21
The form of government is a constitutional monarchy with Elizabeth II as Queen, but
it works as a federal parliamentary democracy. Indeed, the federation comprises six
states (New South Wales, Queensland, South Australia, Tasmania, Victoria and
Western Australia) and two territories, the Northern Territory and the Australian
Capital Territory (ACT) where the capital, Canberra, is located.
A highly developed country, Australia is the world's 13th largest economy and has the
world's 6th highest per capita income. Moreover, it has the second-highest human
development index globally together with very high ranks in many international
comparisons of national performance, such as quality of life, 22 health, education,
economic freedom, and the protection of civil liberties and political rights. For all
these reasons, Australia constitutes a good term of comparison with Finland and
Germany in terms of approach to innovation policy.

21

ABS (Australian Bureau of Statistics) 2012, Year Book Australia, Cat. no. 1301.0,
Australian Bureau of Statistics, Canberra, 2012.
22
In particular, there are four Australian cities in the top ten most livable cities ranking for
2012: Melbourne (first), Adelaide (fifth), Sydney (seventh), Perth (ninth).
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However, different from the other two countries, its growth has been less impacted by
the global financial and economic crisis, possibly for its closeness to the Asian
emerging countries that are still experiencing sustained growth rates. As reported in
Figure 16, after a slow down in 2009, the real GDP growth is expected to be positive
in the near future.
Figure 16 – Real GDP Growth

Source: http://www.dfat.gov.au/geo/fs/aust.pdf

According to the OECD Economic survey “Australia weathered the world recession
well […] thanks to sound fiscal position and positive economic outlook”. Future
challenges will be ensuring a balanced expansion in the face of the mining boom and
the potentially volatile terms of trade movements. These priorities have already been
perceived and assimilated by the Australian Government. For example, the
Government of South Australia inserts “realising the benefits of the mining boom for
all South Australians” among its top seven priorities. The aim is to avoid the
European negative experience, exemplified by the so called “Dutch disease”. 23
A relevant issue to face to maintain economic competitiveness is to promote
innovation. The vision for Australia in the 21st century reflects what Lord Sainsbury,
former Britain’s Science Minister, stated: “Business’s ability to innovate is vital to its
global competitiveness. It is only by continually developing new products, processes
and services that business can gain the competitive edge necessary for the
increasingly global economy. R&D is a key component of this, helping to generate
the advances that lead to new value-added products and enabling people and capital
23

The Dutch disease derives its name from the evolution of the Dutch economy after the
discovery of a large natural gas field in 1959 in the Netherlands. When a country is a great
exporter of raw materials, as Australia is, there is the risk of a progressive appreciation of the
national currency that in turns damages the manufacturing sector because national products
become relatively more expensive abroad. The Australian Government concern is then to
develop the mining sector without damaging the manufacturing one.
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to become more effective” (as reported in Prime Minister’s Science, Engineering and
Innovation Council, 30 November 2000). For this purpose many federal programs
have been launched to support innovation. Among the most recent the two Backing
Australia’s Ability plans in 2001 and 2004 and Powering Ideas, an innovation agenda
for the 21st century (2009) that is discussed in more detail in the following sections.
According to the Australian Bureau of Statistics, the GERD/GDP ratio in the financial
year 2008-2009 was 2.21% in Australia, emerging from a continuous increasing
trend. It is important to outline that the share of GERD financed by industry increased
from 54.3% to 58.3% from 2004 to 2006, reflecting a more proactive role of the
private sector towards innovation, possibly in response to the decrease of the share
financed by government (from 40.3% to 37.3% in the same period).
The number of triadic patents increased by almost 6% between 1998 and 2008 up to
14.6 per million population. As shown in Figure 17, innovation indicators vary a lot.
For example, while a comparative high 15.6% of patents were developed with foreign
co-inventors in 2005-07, Australian firms rank comparatively low in in-house product
innovation and not-technological innovation, but comparatively better in in-house
process innovation.
Figure 17 - GERD, BERD, and other Investments in Innovation measures

Source: Science and Innovation: Country Notes. OECD 2010.
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Overall, all the human capital indicators are good and unemployment rate has been
comparatively low at 5.6% also during the crisis. Remarkably, the Human Resources
in Science and Technology (HRST) are distributed equally between men and women
and this is important in terms of gender equality and parity of opportunities.
The OECD Science, Technology and Industry report suggests that the “key policy
issues include developing an integrated approach to science and innovation and
improving links with global research and innovation systems”. This suggestion has
been incorporated by the Department of Innovation, Industry, Science and Research
through the publication of Powering Ideas (2009) where the main guidelines of
Australian future innovation policy are drawn.
4.1.2 Structure of the Australian Innovation System
The Australian Government set out its priorities in innovation policy through the plan
Powering Ideas, described in detail in the following paragraph. This agenda is
implemented in the context of a continuously evolving innovation system as
described below:
The Australian Innovation System Report (2011) defines an innovation system as an
“open network of organizations both interacting with each other and operating within
framework conditions that regulate their activities and interactions […] an innovation
system is about people, the knowledge, technology, infrastructure, and cultures they
have created or learned”.
Figure 18 graphically represents this complex structure and its elements, both in
terms of national and international actors and framework conditions.
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Figure 18 – A conceptual model of Australian innovation system 24

Source: Australian Innovation System Report (2011)

24

The highlighting is added for the purposes of this report.
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The activities constitute the core of any innovation system and they are in purple in
Figure 18. They can be undertaken by many organizations that constitute the
stakeholders, private and public, involved in innovation policies (e.g. firms,
governments, universities). The framework conditions, instead, are mainly shaped by
markets even though in the innovation field often the governments have to intervene
to compensate market inefficiencies.
Following the preceding analysis, investment in R&D is the main indicator of the
relative weight of the various actors in supporting innovation. By taking expenditure
on R&D as an imperfect proxy for investment in innovation, Figure 19 shows that
businesses are the major investors and all the actors are actually increasing their
R&D investments. For example, the business sector increased not only in absolute
terms but also relatively to the other contributors, but it is still lower than the OECD
average.
Figure 19 – Gross expenditure on research development across time

Source: Australian Innovation System Report (2011)

Indeed, Australia has been closing the gap with the OECD as its proportion of GERD
to GDP improved to 95% of OECD average, converging towards the high share of
funding coming from the private sector that characterize Finland, but mostly
Germany.
The main entities through which the Federal Government, and the Department of
Industry, Innovation Science, Research, and Tertiary Education in particular, define,
implement and fund their innovation policy are:
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•

The Commonwealth, State and Territory Advisory Council on Innovation
(CSTACI) is a council of high level officials from the Australian Government,
the State and Territory Governments and the New Zealand Government. It
meets twice a year advises and coordinates innovation policy, activities and
programs. CSTACI aims to improve the effectiveness, integration and
coordination of the national innovation system with a targeted and strategic
approach.

•

The Coordination Committee on Innovation (CCI) is a discussion forum for all
Australian Government departments and agencies that could impact on the
national innovation system. It is an information sharing platform and it now
has some operative working groups to ensure a better understanding of
innovation and a good management of intellectual property.

•

The Industry Innovation Councils cover a number of industries and their aim
is to contribute to building an innovation culture in Australia. Their main tasks
are to provide strategic advise on innovation priorities, champion innovation in
industry, and build connections an collaborate with other innovation initiatives
and organizations.

•

Another relevant council for the implementation of innovation policy is the
Australian Research Council (ARC). Its mission is to deliver policy and
programs that advance Australian research and innovation globally and
benefit the community. It differs from the abovementioned councils because
of the funds at its disposal in order to foster excellence, partnerships and the
highest ethical standards in research and research training in all fields of
science, social sciences and the humanities. Moreover it manages the
National Competitive Grant Program (NCGP) and administers the Excellence
in Research for Australia (ERA) initiative:
-

National Competitive Grants Program (NCGP) is the scheme under
which ARC funds research and researchers with financial assistance,
training, and incentives for internationalization. The NCGP comprises
two main elements - Discovery and Linkage - under which the ARC
builds Australia’s research capabilities, expand and enhance research
networks and collaboration and develop centres of research
excellence through sustaining researchers at different stages of their
careers.
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-

The Excellence in Research for Australia Initiative (ERA) assesses
research quality within Australia’s higher education institutions and
gives government, industry, business and the wider community
assurance of the excellence of research conducted.

•

Moreover, the Australian Government operates through a series of councils in
specific areas of interested. Among these the National Health and Medical
Research Council (NHMRC) is an expert body promoting the development
and maintenance of public and individual health standards. It brings together
the functions of research funding and development of advice, both of them
essential components of innovation. These councils have the double role of
clustering area experts and of stimulating a productive confrontation on
innovation policy, creating a wider support.

4.1.3 Policy aims
The Australian Government is very active in promoting innovation policies to address
the relative weakness in business innovation and in collaboration between
researchers and industry. To do so a first set of four National Research Priorities to
foster public-sector research were established. These priorities are:
•

An environmentally sustainable Australia;

•

Promoting and maintaining good health;

•

Frontier

technologies

for

building

and

transforming

Australian

industries;
•

Safeguarding Australia.

An additional priority, understanding cultures and communities, has been included in
the 2011 Roadmap and it has also been considered by the 2012 process to refresh
the priorities with the title ‘enhancing society, culture and communities’. Due to
the importance of research into understanding cultures and communities this priority
is also included in the diagram reported in Figure 20.
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Figure 20 – Diagram of research priorities

Source: 2011 Strategic Roadmap for Australian research infrastructure.

To complement these research priorities, the Australian Government has adopted
seven National Innovation Priorities focusing on the production, diffusion and
application of new knowledge, all these seven priorities having equal importance.
Such priorities are specified and analysed in detail in Powering Ideas, published in
2009 by the Department of Industry, Innovation Science, Research, and Tertiary
Education.
1. Public research funding supports high-quality research that addresses
national challenges and opens up new opportunities.
The aim is to increase the number of research groups with high performance when
compared to international benchmarks. The achievement of this priority is strictly
lined to that of the four research priorities.
2. Australia has a strong base of skilled researchers to support the
national research effort in both the public and private sectors.
The objective is to significantly increase the number of students completing higher
degrees by research over the next decade. This complements with the multicultural
society that attracts students from neighbouring countries mainly in higher education.
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3. The innovation system fosters industries of the future, securing value
from the commercialisation of Australian research and development.
Australia should always be a technology-maker and not taker, in the sense that it
must continuously increase investment in R&D so to innovate and remain at the state
of the art in technology.
4. More effective dissemination of new technologies, processes, and ideas
increases innovation across the economy, with a particular focus on
small and medium-sized enterprises.
The goal is to achieve 25% increase in the proportion of business engaging in
innovation over the next decade. This is possible only if SMEs gain a relevant role
and invest more in R&D becoming active innovation drivers.
5. The innovation system encourages a culture of collaboration within the
research sector and between researchers and industry.
The lack of coordination and collaboration between research and industry has been
one of the main past pitfalls of the Australian innovation system. To close this gap,
the Australian Government’s goal is to double the level of the collaboration between
Australian businesses, universities and publicly-funded research agencies over the
next decade.
6. Australian

researchers

and

businesses

are

involved

in

more

international collaborations on research and development.
To increase international collaboration in research by Australian universities it is
crucial in the long run to consolidate Australia’s role in formal research and to benefit
from international spillovers.
7. The public and community sectors work with others in the innovation
system to improve policy development and service delivery.
Efficiency can boost national productivity to provide not only new and better services
to individuals and families but also a positive business environment where new
innovating clusters can form.
These seven priorities are supported by concrete policy ambitions, which can be
used to measure the country’s performance over time. The aforementioned priorities
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are indeed the basis of the Australian strategic plan and are widely quoted by
subsequent works in which Powering Ideas is recognized as a key element in
identifying Australian federal innovation policy.
Among the initiative undertaken, Powering Ideas also included the creation of the
National Research Infrastructure Council (NRIC) to provide strategic advice on future
research infrastructure investment. This council then developed the Strategic
Framework for Research Infrastructure Investment to guide the development of
policy advice and the design of programs funding research infrastructure. 25 To do so
it identifies the principles underpinning the funding of the research infrastructure
investment as follows:
-

Continuity of funding;

-

Holistic funding;

-

Prioritisation;

-

Excellence in research infrastructure;

-

Collaboration;

-

Co-investment;

-

Access and pricing for Australian-based infrastructure;

-

Access to overseas-based infrastructure;

-

Evaluation and monitoring. 26

The Department of Innovation Industry, Science and Research used these principles
as a base for its 2011 Strategic Roadmap for Australian Research Infrastructure that
follows the three broad categories of research infrastructure identified by the strategic
framework to define its range of action as follows:
-

Local – research infrastructure which could be expected to be owned and
operated within a single institution.

25

Research infrastructure is defined by the NRIC as: “Research infrastructure comprises the
assets, the facilities and services which support research across the innovation system and
which maintain the capacity of researchers to undertake excellent research and deliver
innovation outcomes”.
26
For the entire text of the Strategic Framework for Research Infrastructure Investment and
the
specific
guiding
considerations
for
each
principle
refer
to
http://www.innovation.gov.au/Science/ResearchInfrastructure/Documents/StrategicFramewor
kforResearchInfrastructureInvestment.pdf.

72

-

National – research infrastructure on a scale generally not appropriate to be
owned or operated by a single institution and which often supports
collaborative research and is generally regarded as part of the national
research capability.

-

Landmark – large scale facilities that serve large and diverse user
communities, are generally regarded as part of the global research capability,
and engage national and international collaborators in investment and access
protocols.

The 2011 Roadmap covers capability areas that are of a national scale and generally
require investment in the order of $20 million to $100 million over five years for each
capability area. It outlines research infrastructure capability areas required to support
excellent research across priorities areas so to contribute to economic development,
social wellbeing, environmental sustainability and ultimately Australia’s prosperity.
The capability areas described in the 2011 Roadmap derive from the previous
capability areas identified in 2006 and 2008 Roadmaps and through a broad
consultative process which sought input directly from researchers and other
stakeholders.
These capability areas contribute in a multitude of ways to the aforementioned
Australia’s National Research Priorities as can be seen in Figure 21. The table also
highlights the complex interactions between capability areas, which are needed to
deliver comprehensive and effective research infrastructure to solve research
problems.
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Figure 21 – Capability areas’ relationship to research priorities

Source: 2011 Strategic Roadmap for Australian research infrastructure.
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The detailed description of each and every research outcome targeting capability
areas and enabling capability areas goes beyond the purpose of this report, 27 but an
exemplification of the method used by the 2011 Roadmap is provided in the case of
‘Sustainable Energy’ so to understand the rationale underpinning the structure of the
Australian research infrastructure and to provide a comparing term for German and
Finnish policies.
A) Description: Australia’s prosperity relies on secure, affordable and sustainable
energy. The Australian Government has legislated for a 20% of electricity to come
from renewable energy by 2020 and a reduction in greenhouse emissions by 80%
over the next 40 years. In order to achieve these goals a coherent energy system is
required and it must be complemented by an innovation infrastructure that enables
research into a variety of next generation green technologies.
B) Strategic Impact: Domestic and export demand for Australia’s energy is
significantly growing and access to a competitively priced energy supply for
households and industry is essential. This requires the development and deployment
of new and cleaner low emission technologies supported through actions such as the
introduction of a price on carbon and targeted government support for those clean
energy innovation processes that offer significant future abatement potential for
Australia. Some of these initiatives are already included in the Clean Energy Future
Plan available at www.cleanenergyfuture.gov.au/.
C) Challenges and Assumptions: a major challenge is to ensure that any investment
in research infrastructure complements the current research efforts (among those by
the Australian Solar Institute, the Australian Centre for Renewable Energy and the
Australian Bio-fuels Research Institute) and provides a basis for further research.
D) Specific Requirements: The broad nature and scale of energy related R&D implies
that infrastructure to support research ranges from laboratory scale equipment to prepilot facilities through larger demonstration or prototype facilities that may lead to
commercial and industrial development.
E) Example: Coastal Systems – need for an integrated approach. Much of Australia’s
industrial, commercial and tourism infrastructure is located along the coast so that

27

If interested, the detailed description of all the areas reported in Figure 19 can be found in
the 2011 Roadmap for Australian Research Infrastructure, pages 19-87.
(http://www.innovation.gov.au/Science/Documents/2011StrategicRoadmapforAustralianRese
archInfrastructure.pdf)
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those areas face an increasing footprint pressure. There are several facilities funded
under previous roadmaps that are responding to these issues at a larger scope and
scale than ever before. In addition, analyses of coastal research needs have recently
been undertaken by a number of national and international organizations and
committees to provide useful bases for identification of priorities and evaluation of
specific infrastructure needs.
All the policy aims have a common trait and that is to enhance innovation as the key
to increasing Australia’s productivity and competitiveness responding to the most
significant challenges of a global economy. An integrated innovation system
guarantees a cohesive implementation to favour efficiency and internationalization.
The methods and the programs used by the Australian federal government to
implement its innovation policy are reported in the following section.
4.1.4 Policy Implementation
In order to implement these priorities, the Australian Research Council groups them
into three key objectives and two enabling objectives.
Key objective 1: RESEARCH
Funding research and research training through national competition across all
disciplines with rigorous peer review processes is the mean through which excellent
research is supported and promoted. Key strategies are then:
-

Enhance peer review;

-

Simplify and standardize funding rules;

-

Encourage international collaboration and mobility;

-

Partner with other organizations to support research policy of strategic
importance;

-

Encourage researchers to make data arising from ARC-funded
research publicly accessible.
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Key objective 2: CAPACITY
Critical research infrastructure and research in areas of national need are the means
planned to build Australia’s research capacity and support researchers’ careers. The
key strategies are:
-

Expand opportunities for research students and early career
researchers;

-

Retain the flexibility to respond to strategic research opportunities;

-

Establish new initiatives to strengthen links between industry and the
research community.

Key objective 3: POLICY AND EVALUATION
Participation in policy forums, Government reviews, informed consultations,
evaluation and ongoing monitoring of performance are the elements through which
informed high quality policy advice to the Government can be provided. The key
strategies are:
-

Ensure policy advice is evidence-based, innovative and strategic;

-

Monitor international best practices;

-

Monitor and evaluate ARC research funding schemes to maximize
their effectiveness;

-

Capture and quantify research activities in higher education;

-

Use results from ERA to inform future development of policy and
programs;

-

Use results from the Linkage Projects scheme to inform the
enhancement of ARC funding schemes.

Enabling Objective 1: ORGANIZATION
To continue to improve organizational performance through these key strategies:
-

Ensure governance arrangements support sound decision-making and
accountability;
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-

Ensure delivery of the NCGP and ERA continues to reflect the ARC’s
guiding principles;

-

Sustainable ICT services and resources;

-

Promote internal communication at all levels to ensure sound decision
making and an informed and engaged workplace.

Enabling Objective 2: COMMUNICATION
To be a key advocate for the benefits of Australia’s research efforts and maintain
productive relationships with stakeholders through the following key strategies:
-

Disseminate

information

about

ARC-funded

research

and

its

outcomes to the general community through media releases, events
and interviews;
-

Communicate the accomplishments of Australian research and
researchers in the national and international arenas.

All these objectives are considered in the larger framework of a harmonized
innovation policy with international and sub-national collaboration as cross-cutting
themes that underpin the ARC’s activities in all these areas.
The Australian Federal Government has two main priorities in implementing its
innovation policy: facilitate innovation coming from Small to Medium sized
Enterprises (SMEs) and promote collaboration between industry and universities.
- SME’s are, indeed, the dominant form of business in Australia, representing almost
99.7% of all businesses. According to OECD data, this figure is among the highest in
the OECD countries and therefore it is vital that Australia has highly innovative small
firms and an economic system facilitating productivity improvements.
- The Australian Strategic Plan, Powering Ideas, emphasises the importance of
collaboration between firms and between industry and research institutions as a key
mechanism to enable firms to access knowledge and to transform it into economic
value.
A number of programs have been launched and implemented in order to support
innovation through the aforementioned channels. The majority of these innovation
programs focus on building the capacity of business to innovate and support the
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commercialization of the innovative products. A brief description of the main
programs now follows.
•

R&D Tax Incentives

The R&D tax incentive is the Australian Government’s flagship program to encourage
investments in R&D and it replaces the long-standing R&D tax concession starting on
1 July 2011. The current program offers a more generous support for SMEs and new
incentives for companies to participate in the program. 28 Its two core components
are:
-

45% refundable tax credit for firms with a turnover of less than $20 million;

-

40% non-refundable tax credit for firms with an annual turnover higher
than $20 million.

These measures are aimed at creating an innovation culture in SMEs and in
supporting them in the start-up phase where they might have negative income and
not be paying taxes.
•

Commercialisation Australia

Commercialisation Australia is an initiative of the Australian Government. It is a
competitive, merit-based assistance program offering funding and resources to
accelerate the business building process for Australian companies, entrepreneurs,
researchers and inventors looking to commercialise innovative intellectual property. 29
Its aim is to support the transfer from invention to commercialised products and it has
funding of $278 million over the five years to 2014, with ongoing funding of $82million
a year thereafter. It offers a range of funding options as well as multilayered
networking opportunities.
The networks available for the participating firms are essentially two:

28

For more details on this program refer to the Australian Taxation Office (ATO) website at
http://www.ato.gov.au/businesses/pathway.aspx?sid=42&pc=001/003/121&alias=randdtaxinc
entive (last access August 2012).
29
Further information can be retrieved from its website
www.commercialisationaustralia.gov.au
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-

National network of Case Managers who are experienced business
builders helping to face the challenges of commercialising a new
invention;

-

Volunteer Business Mentors who share their skills and experience with
small companies and people new to business. Unlike traditional mentoring
programs, Commercialisation Australia offers short, sharp and topic
specific sessions.

The funding offered is flexible to adapt to various stages of commercialisation:
-

Skills and Knowledge: up to $50,000 to access specialist advice and
services required to commercialise intellectual property. This program
lasts a maximum of 12 months and the participant contributes for at
least 20% of the costs.

-

Experienced Executives: up to $350,000 to assist with the recruitment
of senior executives. The participant has to contribute for at least 50%
of the total costs and the program has a maximum length of two years.

-

Proof of Concept: between $50,000 and $250,000 to test the
commercial viability of a new product, process or service. This
program can last up to a one year maximum and has to be financed
on a 50:50 matching base.

-

Early Stage Commercialisation: between $50,000 and $2 million to
take a new product, service or process to market. This program lasts a
maximum of 24 months and the participant contributes to half of the
costs.

•

Enterprise Connect

Enterprise Connect (www.enterpriseconnect.gov.au) is another initiative of the
Australian Government which runs a network of 12 centres across the country to
connect business to the knowledge, tools and expertise necessary to improve
productivity, increase competitiveness and fully capitalise on the growth potential of
individual businesses.
The main targets are SMEs working in industries as manufacturing, clean
technology, resources, defence, tourism and the creative sector. Among the other
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initiatives, the Researchers in Business program is particularly notable as it places
researchers from universities of public research centres into businesses so to create
commercial potential and this a powerful channel of technology transfer. 30
•

CSIRO Australian Growth Partnerships (AGP) Program

The Australian Growth Partnerships (AGP) program is a competitive, merit-based
pilot funding program managed by the Commonwealth Scientific and Industrial
Research Organization (CSIRO).
This program is designed to assist SMEs overcome existing technical issues,
providing them with an opportunity to significantly accelerate their growth in
innovative

industries

aligned

with

the

capabilities

of

CSIRO’s

National

Research Flagships Program. The CSIRO National Research Flagships program is
one of the largest scientific research endeavours ever undertaken in Australia, with
the total investment to 2010-2011 expected to be about $1.5 billion. 31
•

Flagships Collaboration Fund (FCF)

The FCF supports the CSIRO National Research Flagships and provides a unique
way to formally engage with CSIRO in one or more of the National Research
Flagships (Climate Adaptation, Energy Transformed, Food Futures, Future
Manufacturing, Light Metals, Minerals Down Under, Preventative Health, Water for a
Healthy Country, and Wealth from Oceans).
•

Review of the Student Visa Program

The international education sector is substantial for developing an international
network in advanced research. After reaching a peak in 2009 the enrolment of
foreign students is declining. For this reason the government appointed the
Hon Michael Knight to conduct a systematic review of the student visa program. He
published a final report in June 2011 containing 41 recommendations to enhance the
quality, integrity and competitiveness of Australia’s international education sector (the

30

South Australia has 16 such ‘researchers in Business’ sponsored and associated by the
three local universities and the South Australian Research and Development Institute
(SARDI).
31
More information on the CSIRO Australian Growth Partnership Program, on the CSIRO in
general
and
on
all
its
other
programs
can
be
found
at
http://www.csiro.au/en/Portals/Partner/Collaborate/AGP.aspx
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full report can be found at http://www.immi.gov.au/students/_pdf/2011-knightreview.pdf).
After the publication of the Knight Review, the Minister for Immigration and
Citizenship, the Hon Chris Bowen MP, announced a number of key changes to the
student visa program that commenced on 24 March 2012. These changes included
new streamlined visa processing (SVP) arrangements for international students
enrolled in Bachelor, Masters or Doctoral degree courses at participating universities,
will treat qualifying students, irrespective of their country of origin, as a low migration
risk, meaning a less onerous process for these applicants.

4.2 SOUTH AUSTRALIAN INNOVATION POLICY
4.2.1 Overview
South Australia is a state situated in the southern central part of Australia. It has a
total and area of 983,482 square km and at December 2011, the Department of
Foreign Affairs and Trade estimated a population of 1,645,040. The majority of its
people reside in the state capital, Adelaide, located in the fertile area along the southeastern coast.
Figure 22 – Australia’s main cities

Source: http://www.amva.com.au/australia.htm
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South Australia has emerged in good shape from the global financial crisis and it is
evolving from its traditional manufacturing and agricultural base towards new,
advanced industries and knowledge-intensive services. To successfully complete this
transition process, policy innovation needs to support technology transfer and
investment in R&D mainly in SMEs that are the core of South Australian economic
development.
The Gross State Product (GSP) of South Australia was AUD$ 90,172,000 in 2011,
increasing by 2.4% from the previous year despite the crisis. This feature can be
linked by the good performance of China, both the major importer and major exporter
of South Australia.
Historically, South Australia based its economy on raw materials (both mining and
food) and it is gradually changing towards a greater role of advanced manufacturing
and services. According to the Australian Bureau of Statistics (ABS), the South
Australian industries that contributed the greatest to the state’s gross product in
2010-2011 in volume terms are: manufacturing (10.4%), financial and insurance
services (8.7%), ownership of dwelling (8.3%), construction (6.9%), and health care
and social assistance (6.7%). From these figures it seems that the transition towards
advanced manufacturing is starting to provide some results given that manufacturing
contribution to GSP is currently the most relevant among the disaggregate sectors.
Moreover, R&D expenditure increased everywhere in Australia and in South Australia
in particular. According to the Australian Bureau of Statistics, in 2008-09, research
and development expenditure (GERD) in South Australia was $1.9 billion, or 2.38 per
cent of GSP, above the federal average. Business investment accounts for nearly 50
per cent of total research and development (R&D) in the State, while State
Government expenditure accounts for 7 per cent of GERD in the State. This data is
reported in Figure 23.
It is noticeable how business funded R&D is almost half of the total. This figure is still
far from the German and Finnish one, but the gap is rapidly closing.
The second highest contributor to GERD is higher education, mainly composed by
universities. Indeed, Adelaide has three high profile universities: University of South
Australia, University of Adelaide, and Flinders University with their associated
research institutes spread across various campuses. Internationalization is a key
concept in South Australian higher education: not only local universities are
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internationally recognized but also Carnegie Mellon University (USA) and University
College London (UK) opened their offshore campuses in Adelaide.
Figure 23 – GERD by sector in South Australia 2008-09
Commonwealth,
16.4%

State, 7.0%
Business, 49.6%

Higher Education ,
26.8%
Private Non-Profit,
0.2%

Source: ABS 8112.0

In 2010 Adelaide attracted nearly 15,000 international students, mainly coming from
China (26%), India, ASEAN countries 32 (13%) and other Asian countries. These
international students are a valuable asset because they make the research system
highly competitive and create expanded networks of international relations.
4.2.2 Specific policies
To face a number of global challenges, the Government of South Australia published
the South Australian Strategic Plan (SASP) in 2004, two updates (in 2007 and 2011)
have since occurred. The innovative power of the SASP lays in its new structure
composed by:
The vision constitutes the funding values on which the plan is built. It states that
“keeping our communities strong and vibrant, protecting our rich environment and
pursuing shared economic prosperity will provide a better future for South
Australians’ and it has been shaped through the Community Engagement Board that
actively collected the opinion and views from people, industries, and communities.

32

ASEAN stays for Association of South-East Asian Nations and it includes: Brunei
Darussalam, Cambodia, Indonesia, Laos, Malaysia, Myanmar, Philippines, Singapore,
Thailand, and Vietnam.
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Three fundamental priorities for a sustainable society are Our Community, Our
Prosperity and Our Environment. They are the building blocks of the SASP and they
are supported by Our Health, Our Education and Our Ideas that constitute the
nourishment for a sustainable society.
Each priority is organized into visions and goals based on community feedback. The
goals are the components that make up the larger visions.
Finally, there are 100 targets that are specific and measurable objectives. To set
measurable targets, the SASP conveys useful information about the state of the art
for each objective so to adjust or change strategies accordingly. 33
Each priority will now be covered in more details with specific examples on how goals
and targets are instrumental to the single priority and to the overall vision as well.
1. Our Community
The community where people belong forms part of their identity and character. What
people envision is a vibrant community where they can live, work, play and visit so in
order to do this a set of goals and targets are set. Among the others, the target of
multiculturalism (i.e. maintain the high rate of South Australians who believe cultural
diversity is a positive influence on our community) is particularly relevant because of
the comparative advantage Australia has on any other country for the quantity and
quality of people coming to study and work there. The presence of well integrated
migrants is a valuable asset for international networking and creativity in innovation
practises.
2. Our Prosperity
This priorities states that what South Australia needs to be an economic powerhouse
is to have a “strong and diverse economy; attractive employment opportunities; jobs
for our kids; and ability to retain the best talent”. Economic goals and targets are to
exceed the federal indexes consistently for the next decade and they are integrated
with particular attention for aboriginals, women and people with disabilities in the
context of a digitalized environment.
3. Our Environment
33

Targets can be publically monitored through the website http://saplan.org.au/ (last access
July 2012). This device is very innovative and guarantees complete transparency from the
State Government to its citizens.
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The great vision of the South Australian Strategic Plan is to develop the economy in
a sustainable way. The idea that there is no true advancement without sustainability
is what makes this plan a long term innovation policy. Global thinking leads to
targeting renewable energies and recyclable materials. This opens up innovative
research on alternative sources of power and on new materials that are two of the
most advanced fields for innovation in these years.
4. Our Health
Investing in health is the most effective response to the global challenge of the
ageing population. An active life, a proper diet and good assistance for the ill are the
key goals highlighted in the SASP. In particular, alcohol consumption and smoking
are targeted as dangerous for the community as a whole and education for a healthy
life is encouraged from an early age.
5. Our Education
Higher quality teachers and smarter students are the basis for more productive
workers and more competitive industries. The Government supports students from
low socio-economic background while promoting areas of strategic interest,
encouraging qualifications in specified science, technology, engineering and
mathematics fields in tertiary education.
6. Our Ideas
South Australia has a relevant tradition of innovative thinkers, championed by five
Nobel Prize winners with an Adelaide-based educational background. 34 In this field
targets are on public and university research but also on boosting the industry
collaboration to form innovative joint ventures.
Within this broad framework, the current government has identified seven areas to
stimulate effort and commitment to achieve the Plan’s vision. The approach balances
social, economic and environmental issues, relying on innovative solutions to bring a
modern perspective to planning and implementation.
The seven strategic priorities 2012-13 for South Australia are:

34

They are Sir William Henry Bragg and Sir William Lawrence Bragg (Physics, 1915), Sir
Howard Walter Florey (Physiology/Medicine, 1945), Dr. John M Coetzee (Literature, 2002),
Prof. J robin Warren (Physiology/Medicine, 2005).
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1. Creating a vibrant city
More than 70% of South Australians live in the capital city, Adelaide. For this reason
particular attention is dedicated to make it a hub for cultural and economic activities.
Projects are developed in close collaboration with the Adelaide City Council and
include re-qualification of central and peripheral areas in line with the “Our
community” priority.
2. Renewing our neighbourhoods to make them safe and healthy
Building a sense of community in a safe and healthy environment is a transversal
necessity. In particular, victim-reported crime rates in South Australia have been
steadily declining, surpassing the 12% targeted reduction with a 33% reduction.
However, this strategic priority is broader than assuring physical safety, but also
includes sport and recreation facilities and other devices to encourage a healthy and
responsible way of living.
3. An affordable place to live
A problem perceived by South Australians, and in particular those living the
metropolitan area, is the increase of rental costs and house prices. In this regard, the
Government of South Australia has activated numerous projects where social
housing, affordable rental schemes (both for rentals) and HomeSmart Finance and
Property Locator (for house buying). Affordable housing is critically interlinked with
affordable living, which includes transportation costs, utilities and access to services.
Further programs are being developed to face these collateral issues as well.
4. Every chance for every child
The key challenge is to give a good start in life to each of the over 19,000 babies
born in South Australia every year. The initiatives undertaken in these years under
the supervision of internationally known Thinkers in Residence include the ‘one stop
shop’ initiative where parents find professional support about health, parenting and
family services when they take their
child to preschool or school.Moreover, families of newborns receive a visit from a
Child and Family Health nurse in the first six weeks of the child’s life.
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5. Growing advanced manufacturing
Direct-manufacturing employment is declining everywhere in the world, but the
challenge is to maintain manufacturing value-added through process and product
innovation. The government plays an active and sophisticated role in helping capture
information, including mapping current and future industry capacity, gap analysis and
R&D technology forecasting. These activities help build clusters of excellence that
may have applications across sectors, as reported in the Manufacturing Green
Paper.
6. Realising the benefits of the mining boom for all South Australians
South Australia’s minerals and energy sectors continue to attract international
attention with impressive minerals and energy discoveries, 19 major mines approved
and around 30 mining projects in development, including the world-class Olympic
Dam Mine expansion. The risk is to let multinational companies drain all the benefits
leaving no real returns to the local communities. Therefore the Government needs to
be placed in a strategic position to promote specific training and to sustain inclusion
policies. In this way, a larger share of South Australians will benefit from the mining
boom.
7. Premium food an wine from our clean environment
Food is central to South Australia’s lifestyle and wellbeing. It has an important
tradition in wine and local food. It is therefore important to strongly link tourism to
local wine and food better to support the South Australia quality brand. South
Australia food production needs to remain competitive and meet demand from
growing markets to realize these opportunities. This requires a focus on markets
(consumer

focus,

biosecurity

and

reputation),

innovation

(production

and

processing), and sustainable use of inputs (land use planning and transport).
The three following main approaches have been identified to implement the seven
priorities:
-

a culture of innovation and enterprise

-

sustainability

-

respect for individuals with a reciprocal responsibility to the community

This view is fully integrated into the Strategic Plan and its structure in visions, goals
and targets. The complementary of this approach can be appreciated in Figure 24
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where the seven strategic priorities are the macro-classes in which goals for the six
areas of interest are clustered and re-organized to be better implemented.
Figure 24 – Government’s strategic priorities

Source: SA Strategic Plan

To favour the implementation of these priorities, the Premier’s Science and Industry
Council (PSIC) provides advice to the South Australian government on science,
research and development. It contributes to create and run a series of initiatives
among which the Premier’s Science and Industry Fund (PSIF) is worth mentioning. It
injects up to AUD$ 4.2 million per annum into the South Australian economy through
a competitive funding based on the targets set in the South Australian Strategic Plan
(http://www.dfeest.sa.gov.au/Science-research/Initiatives/Premier%E2%80%99sScience-and-Research-Fund).
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4.2.3 Case of study: Premium food and wine from our clean environment
The agriculture, food and wine industries make an important contribution to South
Australia’s economy. According to the Department of Primary and Industries and
Regions South Australia (PIRSA), they generate approximately $15.5 billion in
annual revenue, the equivalent of 11% of the Gross State Product. Gross Food
Revenue has been growing at an average of five per cent per annum over the past
decade and reached a record high of $13.7 billion in 2010-11. National consumption
remains the dominant market for South Australian food based on value (72% of
market share in 2008-09) with a stable performance growth. Nevertheless, over the
long term, the growth of overseas exports, particularly in processed foods, has been
a significant growth driver for the State’s food industry.
In fact, in 2011 South Australia exported AUD$1,792 million in wheat, AUD$1,139
million in alcoholic beverage (mainly wine) and AUD$529 million in meat, excluding
beef. These categories of premium food and wine are in first, third and seventh
position respectively in the overall South Australian exports for that year.
PIRSA Strategic Direction 2012-2015 is based on the vision that regional economy
will continue to be underpinned by a more diversified primary production with an
increasing focus on value added food, fibre and beverage processing, tourism and
resources.
Its strategic priorities are in line and embedded with the South Australian strategic
priorities and in particular with premium food and wine from our clean environment.
To reach this aim the South Australian Government, and more specifically PIRSA,
works in a close collaborative partnership with the South Australian food industry
through Food SA and regional associations.
In the framework of this collaboration and with the contribution of the Thinker in
Residence, Prof Andrew Fearne, Food SA designed the “South Australian Food
Strategy 2010-2015” to take, as the vision claims, “South Australian Food beyond the
expectations of consumers around the globe”.
The South Australian agriculture, food and wine industries are particularly relevant
because they entail the whole value chain, from input suppliers to consumers.
Moreover, also the relationships, collaborations and flows of information are
embedded in such chain. Hence, the key focus is for industry to fully adopt a chain

90

approach over the next few year to meet economic, productivity and environmental
targets.
The stakeholders involved in the achievement of this plan are many, and each one
has a role to play. For example, the role of the South Australian Government is to
provide public infrastructure, land use, education, information, facilitation of
administrative process and similar factors that might, directly or indirectly, contribute
to South Australia’s food industry strategy. At the same time, industry and
businesses are clearly responsible for indentifying, analysing and capturing the
opportunities offered accordingly to their own business drivers.
The strategic targets to be addressed correspond to three Triple Bottom Line (TBL)
headline indicators that highlight the performance of the South Australian food
industry:
•

Financial – Generate Gross Food Revenue to AUD$1.6 billion by 2015.

•

Social – Increase the food’s industry contribution to South Australians’
wellbeing.

•

Environmental – Reduce the South Australian food industry’s impact on the
environment, with special attention to water.

Six key priorities have been identified to achieve the vision while taking into
consideration the global business environment and the South Australian food
industry’s competitive position:
1. Developing consumer insight and markets
The food industry must understand the consumer’s need and be able to capture
opportunities in a wide variety of markets.
2. Enhancing knowledge, collaboration and leadership
The food industry is equipped with the technical skills and business knowledge to
manage the change. Of course, a close collaboration between the State Government
and the private sector is instrumental to form and take advantage of favourable
conditions.
3. Enhancing capacity, productivity and efficiency
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Productivity must be improved to encourage investment in a cost competitive and
sustainable business environment.
4. Optimising environmental sustainability
Natural resources are limited and must be carefully managed. The optimization of
water, waste, energy and carbon use is crucial for the long-term sustainability of the
food industry.
5. Leading food integrity and security
South Australian food and wine are renowned for their quality. Hence, the food
industry provides safe, secure and nutritious food to enhance consumer confidence
in local and international markets.
6. Fostering regional and community development
South Australia has a number of unique regional and sector attributes that can drive
growth. The key future challenge is to preserve them and make them more widely
known through specific marketing operations and links with tourism. There are also
directly observable benefits from the communities as total employment across the
South Australian food value chain reached a record of 146,000 jobs in 2008-09
approaching 20% of South Australia’s workforce.
Symmetrically to what has been done for the case study on Baden-Württemberg’s
automotive cluster, a SWOT analysis on ‘premium food and wine from our clean
environment’ concludes this section.
Strengths:
-

diversity on climates, attributes and cultures;

-

strong biosecurity credentials;

-

significant food education infrastructure;

-

established research and development infrastructure;

-

demonstrated collaborative mechanisms such as the SA Food Centre,
Constellation SA and industry associations.

Weakness:
-

threats to water supply/security;
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-

rising input costs associated with business operations;

-

scale and complexity distribution systems.

Opportunities:
-

increasing demand for safe and nutritional food production;

-

increasing health consciousness;

-

ensuring a competitive trade and service provider network

-

small to medium food and wine enterprises;

-

enhancing the food, wine and tourism experience.

-

exposure to commodity and currency volatility;

-

future labour shortages and low rates of skilled labour retention;

-

variability in access, quality and price of resource inputs.

Threats:

In conclusion, the food industry is already one of the flagships of the South Australian
economy. Hence, the inclusion of clean green food as a competitive edge will give
this sector the resources and attention necessary to expand South Australian food
quality beyond the national boundaries and open up an international commerce
based on innovative biological products cultivated with environmentally friendly and
up to date technology.
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5. INTERNATIONAL COMPARISON
Nowadays, the entire world is interconnected and globalized. National experiences
and policy implementation can no longer be analysed as closed systems. In this
framework, international comparisons create a broader perspective for researchers,
entrepreneurs and policy makers. Drawing best practice from other countries can be
an important tool to improve the national policies but making a valid comparison of
innovation systems across different countries is not an easy task. Indeed, differences
in the environment where the policies take place still persist and each country and
region has its own history and traditional strengths and weaknesses. Hence, when
foreign best practices are adopted, special care must be paid to customize them to
the local environment.
Keeping these limitations in mind, this report does not aim at an omni-comprehensive
comparison of the innovation policy in Finland, Germany and Australia but draws
some parallelisms and highlights some best practise complemented with the context
in which they are implemented. Then, a closer look is drawn to sub-national levels
because of their importance both in integrating with the national innovation policy and
in developing specific comparative advantages in fields of research and expertise.
5.1 CROSS-COUNTRY COMPARISON
5.1.1. Overview
Having described the innovation policies of Finland, Germany and Australia the rest
of the report is devoted to a cross-country comparison aimed at identifying the best
practises. In fact, innovation is the most important contributing factor driving a state’s
economy and long term growth.
The analysis of innovation policy is particularly delicate in the current economic
environment given the impact that the global financial crisis had on public budgets,
mainly for European countries. Most of the developed countries had indeed
experienced a slowing in growth and a contraction of resources available to be
invested. However, both European countries analysed in this report recognised as
investments in innovation are the key to improve their current situation, taking
advantage of long term possibilities offered by state-of-the-art technology.

94

To have a general idea of how the crisis impacted the analysed countries their real
GDP growth is reported from 2007 to 2012 35 in Figure 25.
Figure 25 – Real GDP Growth for Finland, Germany and Australia
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As expected, the European countries were more affected by the crisis which started
in 2009, when GDP growth had the strongest slow down. Notwithstanding a quick
recovery the year after, the expectations for the next years are a lower growth than
pre-crisis levels. On the contrary, Australia had a more constant growth that allows
for a more strategic and planned approach towards innovation funding. Moreover,
Australian GDP is expected to grow at a 3% rate in 2012, more than most of the
developed countries.
There are two main factors that can explain Australia’s good performance: the
geographical distance from the centre of the crisis and the close trade relationships
with the fast-growing Asian countries, China in primis. Both the comparatively high
35

Data are taken from the Australian Department of Foreign Affairs and data for 2012 are
IMF/EIU forecasts.
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level of growth and its stability across time positively contributed to the investments in
science and technology because the availability of resources does not fluctuate and
therefore it can be appropriately planned to guarantee long-medium term support for
research. Innovative activities, indeed, require a prolonged effort, from invention to
commercialisation through technological transfer from research centres to industry.
Germany and Finland, on the other side, have stricter budget constraints to maintain
their debt control whilst investing to make their economies exit the crisis as soon as
possible. However, both countries strongly believe in promoting innovation as a way
out of the crisis. The foreword of the former Finnish Prime Minister, the Hon. Mari
Kiviniemi, in the Research and Innovation Policy Guidelines 2011-2015 expresses
this double challenge very clearly: “the Council’s recommendations will be
implemented within the limits of the sustainability of public finances. Investment in
knowledge and competence are investments in the future and a key part of Finland’s
strategy to ensure long-term prosperity and competitiveness”. At the same time
innovation policy is a main policy priority in Germany, and the innovation policy has a
long tradition both at the Federal and State level.
In considering the national innovation policies in the previous sections, a number of
indicators have been considered. This is because of the complexity of the innovation
process. The fundamental component of innovation that can be decided and
monitored is the expenditure in R&D. Intuitively, more expenditure in R&D ‘generates’
more innovation. However, innovation is a very volatile process. For example, to sell
a new product on the market it is not enough that a company allocates a budget for it
for one year, but investments have to be consistently managed for a period of time in
such a way that both physical and human capital are formed. Continuing this
example, the company must first of all set up a proper space (e.g. a laboratory) and
hire or train some specialised workers to be dedicated to that project. However, all
these investments might not be enough. The quality and the number of scientific
degrees granted by the local universities can have an impact on the success of the
project, as well as the possibility to attract foreign scientists. The high number of
factors

coming

into

play

in

the

innovation

process,

together

with

their

interconnections, constitutes the overall innovation system that needs to be
addressed by the policy makers. Figure 26 represents the key determinants and
outcomes of innovation for Finland, Germany and Australia as reported by their
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respective country notes in the OECD Science, Technology and Industry Outlook
(2010). 36

Figure 26 – Innovation: key determinants and outcomes
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Source: Author’s own elaboration of OECD Science, Technology and Industry Outlook (2010).

Figure 24 is a snapshot of where these countries were with respect to each other and
their position against the OECD average performance on a set of common innovation
indicators. They focus on research and innovation inputs, scientific and innovation
outcomes, linkages and networks, including international linkages and human
resources.

36

Note that a new publication by the OECD Science and Technology is expected for October
2012, the new data to be released on that occasion are not included in this report.
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To construct the radar graph the national data for each indicator has been
transformed into an index, with the OECD country with the maximum value of the
indicator taking a value of 100 and the other countries proportionately less. 37
The higher the indicators are, the most the country is able to provide a positive
environment for research (e.g. many science and engineering degrees, many
researchers, high investments both in GERD and BERD) and the most these inputs
are transformed in outputs useful for businesses and society as a whole (e.g. triadic
patents, scientific articles, new-to-market product).
It can be seen that Finland, the light blue line, is the country with the best overall
performance. It has all the indicators well above the OECD average (with the
exception of the percentage of firms undertaking non-technological innovation) 38 and
this signals a well-working innovation system.
The German innovation system is also performing well, even though some indicators
are just above the OECD average and not significantly higher as in the case of
Finland. Areas where Germany is below average includes venture capital as a
percentage of GDP, GERD financed abroad while researchers per total employment
and patents with foreign inventors are just on average, suggesting the possibility to
further

develop

relationships

with

other

countries

so

to

increase

the

internationalization of the German innovation system.
The Australian innovation system has been developed more recently than the
German and Finnish systems because its traditional economic strengths were based
on the primary sector for the great availability of land and raw materials. However,
Australia is now growing internationally as a result of its advanced manufacturing and
leading mining sector. These industries are very technologically intense and need
proper support from all the actors involved in innovation. Australian indicators are
around or slightly below average for the most part, with some excellences in Human
Resources in Science and Technology (HRST) occupations, venture capital and
publication of scientific articles.
An indicator-by-indicator analysis now follows. Gross Expenditure for Research and
Development as a percentage of Gross Domestic Product is the starting point to

37

Given the relevance of these data for the purposes of the report, they are reported and
explained in Appendix I.
38
Examples of non-technological innovations are marketing and organizational innovations.
They are an important dimension particularly for service firms.
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understand how much resources are made available for innovation. To set an
international benchmark, the United States are just above the 3% threshold that is
also the ambitious level set by the European Union. In fact, the EU set the objective
of devoting 3% of its GDP to R&D activities by 2010 but this target was not reached
and re-set in the Europe 2020 Strategy. According to the Innovation Union
Competiveness Report 2011 by the European Commission, “over the last ten years
the EU has only slightly progressed towards the objective of investing 3% of GDP in
research and development, which contrasts with the remarkable R&D intensity
growth in the major Asian research-intense countries”.
Moreover, a sub-goal of the European strategy is that two-thirds of the investments in
R&D would come from the private sector and only one third supplied by the public
sector. This means that the BERD should be at least 2% of the GDP while the
governments must contribute for at least 1%.
Finland is one of the few countries where the target was already fulfilled in 2010 and
the expenditure in R&D is still increasing. Indeed, in 2010 Finland had a GERD of
3.87% of GDP (Euro Stat, 2011) being among the most R&D intense countries in the
world. At the same time it also achieves the sub-goal with the BERD being 2.77% of
the GDP in 2008.
Germany follows with 2.82% of GDP spent on R&D in 2010 (Euro Stat, 2011), being
one of the countries that could realistically meet the 3% target in 2020. The German
figure is still higher than the euro area average, stable around 2.06%. The German
BERD was 1.89% of the GDP in 2010, slightly lower than what is required by the EU
sub-goal for investments in R&D. These figures show how Germany and Finland are
committed to investing in research as a competitive edge to maintain their
productivity and high economic standards.
Australia is catching up to the OECD average with a continuous increase of
investments in research by the public and private sector. According to the Australian
Bureau of Statistics, the GERD/GDP ratio reached 2.21% in the financial year 20082009, a good figure for a country that is closing the gap in innovation development.
At the same time, OECD reports a BERD for Australia in 2009 of about 1.3%.
The three countries analysed in this report have a key difference in the Business
Expenditure on Research and Development (BERD) that is an indicator of R&D
activities carried out in the business sector, regardless of the origin of the funding.
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Theoretically, these activities could also be funded by other institutions but in practise
more than 94% of the funds for BERD come from the private sector itself. BERD can
therefore be used as a proxy of business investments in R&D. 39
It can be measured in two equivalent ways: as a percentage of the national GDP or
as a percentage of the GERD. In the first case, it has to be strictly lower than the
GERD as a percentage of GDP because they both have the national GDP as
reference and BERD is just one of the components of the GERD. The second
measure is used to fractionalise the GERD in its various components (usually
business, governmental, abroad and other national sources) so as to understand the
share of contributions made to R&D by the various sectors. A comparison exercise
using these two computational devices is performed in Annex II.
Using data from Euro Stat for Finland and Germany and from the Australian Bureau
of Statistics for Australia, it is possible to see that Germany has a governmental
contribution to R&D stable around 30% of GERD, meaning that about 70% of the
current German research is financed by the private sector and by abroad in a small
amount (about 4%). The contribution by the Finnish business sector to the funding of
research is approaching the German level, starting from an historical lower
proportion. From 2005 to 2009 both funds from national business enterprises and
from abroad have been consistently increasing while the government is reducing its
contribution. The same phenomenon, namely an increasing role of the private sector
in R&D, can be observed in Australia. However, due to the initial great disparities,
Australian businesses barely provide 60% of the national GERD while the
government still plays a relevant role in addressing R&D.
In terms of BERD as a percentage of GDP in Australia, this data translates as being
below the OECD average. The low contribution made by the Australian business
sector in turn induces the low GERD as a percentage of GDP notwithstanding high
governmental funds. This can suggest that a greater effort of the private sector will
benefit both indicators, allowing Australia to fully catch up with the other developed
countries in terms of resources provided for innovation.
A positive feature for all the considered countries is their convergence to a
percentage of GERD financed by abroad higher than average. This highlights that
their innovation systems are perceived as attractive by foreign investors who are
39

In Annex II data for the composition of funding of BERD can be found. These data both
support the claim that BERD is a proxy for the share of R&D funded by the private sector and
shade light on the different interactions between actors in the three countries.
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willing to invest where the innovation environment is promising for new
developments. In particular, it is often the case that research centres obtain funds
from philanthropic associations, mainly from the USA.
Funds from abroad have a double value for national research: first, they provide new
resources that have not being diverted by other national priorities but have been
attracted because of the potentiality of the national innovation system; secondly, they
open new possibilities to grow internationally because of the relationships created
with foreign investors.
In discussing the development of human capital, three main indicators include the
HRST occupations, the number of researchers and the science and engineering
degrees.
Education is one of the pillars of the Finnish innovation system and a high priority for
both Germany and Australia. Achievements in higher education allow the presence of
a highly qualified workforce available to national businesses, in particular in fields of
particular interest for the country (e.g. SHOK for Finland, automotive and chemical
sectors for Germany, mining and advanced manufacturing for Australia). This
information is captured by the indicator Science and Engineering degrees as a
percentage of all new degrees.
Germany and Finland are well above average, meaning that a high percentage of
new graduates can potentially be employed in highly innovative sectors, having
acquired scientific knowledge during their education process. Australia is instead
around average but perform slightly better than Germany and Finland in the Human
Resources in Science and Technology as a percentage of total employment. This
means that there is a relevant share of human capital devoted to science and
technology within the labour force. This presence helps creating a favourable
environment for innovation as a result of networking between experts who share a
common scientific background.
Given the relevance of the HRST occupations in all the three countries, it is
interesting to notice that only Finland outperforms the OECD average when
considering the number of researchers per thousand total employment. This
indicates that Germany and Australia have great potential in the human resource
sector (being new graduates in science and engineering or people occupied in HRST
positions) but a lower percentage is purely dedicated to research.
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A low percentage of researchers is not necessarily a negative feature if combined
with a high percentage of HRST occupations. In fact, it is possible that the people
employed in science and technology are de facto fostering innovation. Indeed, it is
possible to carry on research thorough two main channels: a dedicated team of
researchers or a highly qualified personnel working on relevant projects that can
have as a side consequence the creation of innovative products even though strictly
speaking they are not researchers.
In conclusion, Finland, Germany and Australia all have good human capital
supporting their innovation system. While Finland has a great share of researchers,
Germany and Australia seems to be keener to develop innovation within a broader
range of activities rather than specifically dedicate personnel to it. It is however
advisable for Australia to promote policies to increase the relative share of science
and engineering degrees while preserving the quality and the accessibility of higher
education. A high quality scientific education helps to lay the foundations to
guarantee sustainability in time of Australian human capital.
There are a number of indicators that can be used to analyse the performance of an
innovation system. In Figure 24 patents (per million population and with the foreign
co-investors) and scientific articles are reported as they represent two different
aspects of research. Indeed, a wide range of measures is needed not to confuse
scientific production with innovation. According to the Canadian Council on
Learning’s systematic review on “What Criteria Might Be Used to Effectively Measure
Research and Innovation in Post-Secondary Environments?” the majority of studies
measure innovation using three indicators to proxy innovation: R&D expenditures,
patents and publications.

Scientific articles per million population is an indicator generally seen as a measure
of scientific output, measured at the individual level or by department or institution.
However, this indicator tends to favour hard sciences, since these disciplines have,
on average, higher publication rates. A pitfall is that it is not always clear how to
distinguish a publication that is innovative and one that is not.
According to the OECD data reported in Figure 24, Australia and Finland are very
productive in terms of scientific articles while Germany is just above average. This
feature can depend on the specialisation of the German economy on industries that
privilege patents over publications.
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Patents are used to measure technological knowledge production and innovation.
They are considered more closely related to innovation than scientific publications
because they are generally used to protect new ideas and products. However,
patents may reflect corporations’ business strategies and can therefore bias by
protectionist policies and by the application system.
To isolate relevant patents, triadic patents per million population is used. Indeed,
‘triadic’ is a special type of patent family where a series of corresponding patents filed
at the European Patent Office (EPO), the United States Patent and Trademark Office
(USPTO) and the Japan Patent Office (JPO) are grouped for the same invention by
the same applicant or inventor so to avoid double counting.
Both Germany and Finland have very high numbers of patents per million population
while Australia is well below average. This suggests that, while Australia is
competitive in producing scientific articles, its per capita generation of patents can
improve consistently. More importantly, patents are usually linked to applied research
so increasing their number can have a two-fold effect for Australia since it will be
accompanied by an increased focus on advanced manufacturing for sustainable
growth.
These findings can be consistent with a lack of communication and collaboration
between research centres and universities and private sector or it can be attributed to
a weak demand for product and process innovation from Australian firms. In other
words, private companies do not demand innovative products that can be patented
by research centres and the industrial environment is not competitive enough to
produce a large number of patents.
Patents are not only important per se, but also in terms of internationalization of the
innovation process. In this regard, all three countries are aligned and show an aboveaverage number of patents with foreign co-inventors. This is a great result for
Australia because, notwithstanding a lower absolute number of patents, a good share
of them has foreign co-inventors.
Finland, indeed, is focusing its innovation policy on becoming more internationalized
and having more international researchers working in its research centres. At the
same time Australia seems to be more internationally attractive and being more keen
on the co-design of new products to be patented. Indeed, Australia has a good
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scientific and technological basis that justifies the high number of publications and
cooperation in international patenting.
The private sector is strongly involved in the innovation policy mainly in the last
phases, those of producing and marketing innovative products or processes. It is
therefore meaningful to analyse some firm-related indicators.
Venture capital as a percentage of GDP is an important source of funding for new
technology-based firms. Indeed, a venture capitalist (or, more commonly a venture
capital firm) is an investor who provides funding to small start-ups that have some
brilliant ideas about new products and services. In exchange they get a portion of the
profit when the new business becomes profitable. Given its risky activity in support of
newly established SMEs, venture capital plays a crucial role in promoting the radical
innovations often developed by such firms. Australia performs particularly well in this
area if compared to Germany because its Anglo-Saxon structure of business where
there are specific entities dedicated to venture capital, as there are in the UK and the
USA that have a high venture capital as percentage of GDP as well.
While foreign inventors contribute to Australian patents, only a modest share of
Australian firms is involved in collaboration as its percentage of firms collaborating as
percentage of all firms is, just above average together with Germany. It is important
to highlight the importance of national and international collaboration of firms, mainly
in a context of SME’s that could be more productive in a highly-cooperative
environment where they could pool together resources. 40
The lack of a culture of cooperation is one of the key issues for Australia. Australian
SMEs are not as involved in the local innovation processes as their European
counterparts. It is therefore desirable to encourage small enterprises to collaborate
between them and with universities and research centres so to form an innovation
net that could eventually lead to the creation of clusters and industrial districts.
The second aspect Finnish innovation system faces is the low percentage of firms
undertaking non-technological innovation as percentage of all firms. This measure
mirrors more closely marketing and organizational innovations and, in general, all the
innovations associated with management rather than products like marketing
innovation, management capabilities and design. An example of marketing
innovation that could be followed by other Finnish companies is the technique used
40

A good example of collaborating firms can be the ICT cluster in Tampere where an intense
structure of SMEs contributes to innovation through their joint research effort.
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by the Finnish fashion label Marimekko, internationally known due to its pioneering
design. This issue is shared also by Australia. It is therefore essential for both
countries to spread the innovation culture through all the economic sectors and in all
the disciplines. In this way, a greater efficiency in the use of resources can be
achieved so that the Australian economy remains sustainable while growing in both
technological and non-technological areas.
The final stage of innovation should be the introduction of relevant product or process
improvements to benefit consumers or the production system. For this reason it is
crucial to work on the percentage of firms with new-to-market product innovation as a
percentage of all firms.
This indicator is a measure of how applied research can then result in actual
improvements in the quality and the variety of products in the market. To reach this
stage, all the actors participating in innovation have to collaborate and be sustained
by a coherent innovation system. It is notable that Finnish and German firms are
responsive to the environment and manage to successfully market new products,
while Australian firms still lag behind.
This fact can be linked to the low number of patents in Australia. Indeed, it can be
useful to understand where the mechanism of transfer from applied research (usually
demanded and/or implemented by the business sector) to private companies is not
very active. The issue might be a consequence of weak connections between the two
stakeholders or from a lack of competition in the private sector. In the latter case
companies are not surrounded by a very competitive environment and therefore they
have fewer incentives to invest in applied research to innovate their processes and
products. Such a scenario results both in the low Australian figure in patents per
capita and in a low percentage of Australian firms introducing new-to-market product
innovation. The important issue for Australia is therefore how to provide incentives for
demand-driven innovation. In other words, it is important that companies respond to
the needs expressed by consumers investing in research and producing new-tomarket good and services. In this way the companies have stronger incentives to
invest in R&D in order to apply the results from research in a marketable way.
It is crucial to get innovation at its final stage so to realize the economic returns of the
investments in R&D and human capital and further incentives for new investments.
This can be done only by spreading the innovation culture among the businesses
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and sustaining them through specific policies targeted on SMEs that are a great
potential for the local economy.
5.1.2. Structure of Innovation Systems
The analysis of the different structures supporting the innovation systems is
instrumental in understanding the context where the policy aims were designed and
then implemented through articulated programs.
The entities entitled to design the strategic plans differ across countries. In Germany
and Australia it is the Federal State, though the Federal Ministry of Education and
Research and the Ministry for Innovation Industry, Science and Research 41
respectively, that published and promote their national current strategy plans. In
Finland, instead, this task is mainly performed by the Research and Innovation
Council, chaired by the Prime Minister with the other members comprehensively
representing expertise in research and innovation. It is an independent body with the
institutional role of supporting and providing strategic information to the various
ministries involved in innovation. It formulates national science, technology and
innovation policies and discusses their implementation with the competent ministries
so to formulate a coherent innovation policy. In other words, the decisions about
innovation policy are not a responsibility of a single Ministry but are discussed and
shared by the Cabinet and technical experts.
The existence of a council dedicated to the design of the strategic plan that acts as a
permanent advisory board for the government, is a sign of the Finnish preference of
having a scientific rather than political approach to innovation. Such an independent
body has a wider prospective about the challenges of innovation and at the same
time has developed a specific knowledge so to properly face them.
The Australian characteristic is a mixture between the Finnish system (where an
independent body plans the innovation policy and the government incorporates it into
its priorities to implement it national-wide) and the German system where the
innovation policy is planned by the Federal Government and then implemented
together with the Lander Governments. In Australia the federal government lays out
41

Please note that following the governmental re-shuffle in March 2012 this Ministry is now
separated into two different Ministries: the Hon Chris Evans is the Minister for Tertiary
Education, Skills, Science and Research while the Hon Greg Combet is the Minister for
Industry and Innovation. Anyways, the Department of Innovation Industry, Science and
Research remained unchanged and it is responsible for the federal innovation policy in
Australia.
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the strategic plan but then relies on the Australian Research Council to implement its
main innovative programs (National Competitive Grants Program and Excellence in
Research for Australia Initiative).
The relationship between the private and public sectors and how they are involved
into the innovation system are essential to understand the policies and the programs
implemented. Table 2 reports the main figures of expenditure on R&D in percentage
of the GDP.
Finland has the highest GERD as a percentage of GDP among the three countries
considered, as well as the highest GERD per capita among all the OECD countries.
To achieve such a relevant result both the private and the government intervene with
2.7% and about 1% of the GDP respectively. This data perfectly responds to the
European targets of GERD being at least 3% of GDP with the private sector funding
two thirds of it.
Germany is approaching those targets with the GERD being 2.82% of GDP while
both the government funds and the private sector investments need to increase to
achieve the sub-goal. It is remarkable how the BERD (1.92%) is more than double
the government financed GERD (0.84%) showing a preponderant contribution of
businesses to innovation. As reported in Annex II, a 6% of BERD is actually financed
by higher education and public research organisations testifying the quality of
research performed in the business sector.
Australia has the lowest GERD as percentage of GDP and GERD per capita among
the analysed countries. However, it is possible to note that the government financed
GERD is comparatively higher than the contribution in the other considered
countries. For example, the Finnish government finances a little less than 26% of the
GERD while the Australian government covers about 34% of the national GERD.
This implies that it is advisable to encourage the private sector to invest more to
sustain innovation and increase the share of projects carried out in the business
sector itself.
A more intense research effort by SMEs and private companies in general will benefit
both the BERD and GERD fostering Australian innovation and help to achieve a
more sustainable economic growth.
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Table 2 – GERD and BERD as % of GDP and GERD per capita

Australia
Finland
Germany

GERD as % of GDP
2.24
(2008)
3.88
(2010)
2.82
(2010)

GERD per capita
(current PPP$)
875.77
(2008)
1414.91
(2010)
1055.56
(2010)

Government
financed
GERD as % of
GDP
0.77
(2008)
0.996
(2010)
0.84
(2009)

BERD as % of GDP
1.38
(2008)
2.7
(2010)
1.92
(2011)

Source: Author’s own elaboration of OECD data.
To better understand who are the actors involved in financing research and
development and how much they contribute with respect to each other, a further
breakdown of the GERD can be useful. In fact, Table 3 reports the breakdown of the
national GERD by financing source, the main actors involved in the innovation
process are the governments, the industry sector, entities from abroad (philanthropic
foundations, international research centres, etc.) and other national sources that
usually play a minor role.
Table 3 – Breakdown of GERD by financing source 42
% GERD financed
% GERD
by government (incl financed by
higher education)
industry
Australia
34.46
62
(2008)
(2008)
Finland
25.69
66.1
(2010)
(2010)
Germany
29.74
66.15
(2009)
(2009)
Source: Author’s own elaboration of OECD data.

% GERD
financed by
abroad
1.5
(2008)
6.87
(2010)
3.85
(2009)

% GERD financed
by other national
sources
1.9
(2008)
1.34
(2010)
0.26
(2009)

In all the countries the lion share is taken by the industry sector. However, there are
relevant differences between Australia that has a little more than 60% of GERD
financed by industry and Germany and Finland, both over the 66%. The main
difference is that these latter countries manage to diversify the source of financing
through the intervention by abroad and other national sources, freeing the
government from substantial funding.

42

Table 2 and Table 3 are author’s own selection of relevant data from the OECD database
that
can
be
found
at
http://www.oecd.org/sti/scienceandtechnologypolicy/mainscienceandtechnologyindicatorsmsti
20122edition.htm (last access August 2012). Reference years are reported in brackets. The
sum of individual components may not add up to total due to rounding.
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Finland in particular matches 66% from the private sector with a 25.7% by the
government while the percentage of GERD financed abroad approaches 7%.
Instead, Australian private sector contributions are mainly matched by the
government that finances about 35% of the total GERD, almost ten percentage
points more than the Finnish government. It is therefore in the interests of the
Federal Government to provide incentives for the participation of other actors, both
national and international so as to lower its incidence on the research funds. There
are two different channels where additional funds can be attracted:
-

Incentives for funds coming from abroad: Foreign companies and institutions
are willing to fund high quality research and they can be attracted via the
competitiveness of the research system. For example, the Australian Centre
for Plant Functional Genomics (ACPFG) is a centre of excellence that
attracted investments and scholarships from abroad as a result of its
outstanding research activity. In other words, international companies or
investments from abroad can attract skilled workers and contribute to lifting
the profile of centres of excellence.

-

Incentives for the local business sector: it is important to create the proper
incentives for local firms to innovate. It is particularly crucial that SMEs
become active drivers of innovation demanding more applied research and
investing in structures that allow them to be innovative with their products and
processes.

The structure of the innovation system is therefore impacted by the composition of
the industrial sector. Given that usually large companies principally use and promote
research within their own research centres without providing incentives to the
territorial innovation structure, it is of particular interest for the purposes of this report
to analyse the role played by Small and Medium Enterprises in the innovation
process. 43
In general, even though not all small firms innovate, new firms and innovating SMEs
are seen as crucial agents of change in the economy. This is because they are more
43

Most of the information used to describe the SMEs in the following paragraphs is drawn by
OECD (2011), Intellectual Assets and Innovation: The SME Dimension, OECD Studies on
SMEs
and
Entrepreneurship,
OECD
Publishing
that
can
be
found
at
http://dx.doi.org/10.1787/9789264118263-en and OECD Studies on SMES and
Entrepreneurship and innovation, SMEs, Entrepreneurship and Innovation, OECD (2010) that
can be found at http://www.oecd-ilibrary.org/industry-and-services/smes-entrepreneurshipand-innovation_9789264080355-en;jsessionid=87ioeua1kop4.delta.
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adaptable to the new global challenges introducing new products and services
(technological innovation) as well as more efficient ways of working (nontechnological innovation or process innovation).
On the one hand the SMEs are more flexible and inclined to develop innovative
products and processes, but on the other hand they are disadvantaged by the lack of
access to funds and expertise. This weakness can be at least partially addressed by
industrial clusters because they pool together resources reducing the economic
disadvantages due to the small size of the singular components. 44 Therefore, their
support should be embedded in the innovation policy and particular care should be
devoted in their development, from the star-up process to the commercialisation of
new products.
The definition of what can be considered a Small or Medium Enterprise differs from
country to country, namely in Australia an enterprise is considered a SME if it
employs up to 199 people while in Europe large enterprises start from 250
employees. 45
Reporting the data from the OECD report on SMEs, Entrepreneurship and Innovation
(2010) we have the following figures for Australia, Finland and Germany.

44

For a more detailed analysis of the competitive advantages of SME clusters refer to Luigi
Trotta’s report on Clusters and Automotive districts: potential cooperation between South
Australia and Piedmont.
45
More specifically this is the division into categories according to the OECD.
Micro

Small

Medium

SME

Large

EU

1-9

10-49

50-249

1-249

250+

Australia

0-9

10-49

50-199

0-199

200+
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Table 4.A – Australian structural indicators on enterprise population, 2006.
Number of enterprises
Industry

Services

No. firms
Micro
Small
Medium
SMEs
Large

Total employment

%

529,216 95.8

No. firms

Industry
%

1,249,603 96.4

Total %

No. engaged

Services
%

No. engaged

%

Total
%

Value added (%)
Industry

Services

Total

96.2

683,000 34.6

1,576,000 35.6

25.3

23

37.1

31.1

19,298

3.5

39,216

3

3.2

382,000 19.4

757,000 17.1

17.8

15.8

17

16.5

2,920

0.5

5,633

0.4

0.5

257,000

13

497,000 11.2

11.8

12.3

12.2

12.3

1,294,452 99.9

99.9

1,322,000

67

2,830,000 63.9

64.9

51.1

66.4

59.9

0.1

651,000

33

1,598,000 36.1

35.1

48.9

33.6

40.1

551,434 99.8
924

0.2

1,405

0.1

Table 4.B – Finnish structural indicators on enterprise population, 2007.
Number of enterprises
Industry
No. firms
Micro

Total employment

Services
%

61,546 89.9

No. firms

Industry
%

136,752 94.1

Total %

No. engaged

Services
%

No. engaged

%

Total
%

Value added (%)
Industry

Services

Total

92.8

96,059 16.7

204,320 27.9

23

11.4

28.5

19.4

Small

5,394

7.9

7,157

4.9

5.9

107,756 18.7

141,935 19.4

19.1

13.8

19.9

16.7

Medium

1,232

1.8

1,084

0.7

1.1

124,620 21.7

106,600 14.6

17.7

18.5

16.2

17.4

144,993 99.8

99.7

328,435 57.1

452,855 61.8

59.7

43.8

64.5

53.5

0.3

246,991 42.9

279,732 38.2

40.3

56.2

35.5

46.5

SMEs
Large

68,172 99.6
298

0.4

311

0.2
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Table 4.C – German structural indicators on enterprise population, 2007.
Number of enterprises
Industry
No. firms

Total employment

Services
%

No. firms

Industry
%

Total %

No. engaged

Value added (%)

Services
%

No. engaged

%

Total %

Industry

Services

Total

Micro

311,230

72.7

1,199,186

86.2

83

1,064,132

11.7

3,179,320

24.3

19.1

6

24.8

16.1

Small

91,875

21.4

163,896

11.8

14.1

1,740,469

19.1

3,060,121

23.4

21.6

13.4

21.2

17.6

Medium

20,632

4.8

23,095

1.7

2.4

2,122,243

23.3

2,232,646

17.1

19.6

21.2

18.8

19.9

423,737

98.9

1,386,177

99.7

99.5

4,926,844

54

8,472,087

64.8

60.4

40.7

64.8

53.6

Large
4,635
1.1
4,360
0.3
0.5
Source: SMEs, Entrepreneurship and Innovation, OECD (2010).

4,194,743

46

4,605,487

35.2

39.6

59.3

35.2

46.4

SMEs
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At first glance, 99.9% of Australian firms are SMEs and this figure is very significant
for the selection of the innovation policy. Moreover, almost 65% of the total
employment is absorbed by these enterprises. Also Finland and Germany have high
figures in the proportion of SMEs: 99.7% and 99.5% respectively. However, there are
two crucial differences if compared to Australia: the share of workers employed in
large firms is higher and the distribution of firms within the SMEs are different.
Indeed, most of the Australian SMEs are micro enterprises (96.2%) while the
corresponding figures for Finland and Germany are 92.8% and 83% respectively.
This means that not only Australia has more SMEs but also the micro enterprises are
comparatively more present than in Finland and in Germany.
The mere fact of having a higher share of SMEs (and specifically micro enterprises)
is not detrimental for innovation if there are proper support structures to deal with the
challenges that are specific of small companies. For this purpose, the following
figures report the main factors hampering innovation divided by enterprise size. A
transversal feature is that small enterprises are more damaged than big ones by
almost all factors, with just a few exceptions.
Figure 27.A – Factors hampering innovation for Australian firms 46 47

46

When comparing these figures please also note that the horizontal axis has a different
scale for each country. Microenterprises have been included for Australia and not for Finland
and Germany because of their relevance in the Australian economic system.
47
These OECD data were retrieved from the Community Innovation Survey by Euro Stat for
Germany and Finland and from the Australian Bureau of Statistics for Australia. Therefore
there might have been slightly differences in the data collection process. However, these
discrepancies should not have a great impact also considering the homogenization process
operated by the OECD in publishing its report.

Figure 27.B – Factors hampering innovation for Finnish firms

Figure 27.C – Factors hampering innovation for German firms

Source: SMEs, Entrepreneurship and Innovation, OECD (2010).
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The main concern for Australian enterprises is the lack of skilled persons within the
business or labour market with more than 30% of companies highlighting it. This
issue is shared by firms of all dimensions but surprisingly less by micro enterprises,
probably because they are start-ups that self-contain all the experts they need at that
stage of their development.
It is interesting as the lack of qualified personnel is felt less by German and Finnish
companies with less than 10% complaining about it. In particular less than 5% of
German SMEs report a reduced innovation because of the lack of scientific human
resources while large enterprises notice it more. In comparison, in Finland small
enterprises would like more qualified personnel to carry out their research projects
but this is not a priority as it is in Australia. These figures could be possibly attributed
to the great effort devoted to the education system by the Finnish governments in the
last decade. At the same time the number of qualified personnel in the fields of
science and technology is expected to increase in the next year as a result of the
university reform approved in 2009. This would further decrease the lack of skilled
workers as a factor hampering innovation in Finland.
German and Finnish firms report that their main obstacle, mainly if they are small in
dimension, is the lack of funds within the enterprise or its corporate group. This
problem is stronger in the smaller operating dimension of the firms because by their
very nature they generally have a smaller turnover and therefore less resources in
absolute terms to devote to R&D (even if it is possible that they invest a larger share
of their turnover in research than larger firms). As mentioned, the creation of an
industrial cluster can provide a solution for many of these issues. Indeed, the
competitive advantage of an industrial cluster is its specialisation, collaboration
between the various SMEs and the development of a network. These structures are
more effective than single enterprises because they can share local human
resources, increase technical competencies and pool together resources to increase
their investments in R&D.
This issue is aggravated by the fact that the second factor reported as hampering
innovation is the lack of finance from sources outside the enterprise. Moreover, the
lack of access to additional funds is strongly felt also by Australian companies (about
27% and 25% of micro and small enterprises respectively). This phenomenon can be
explained by the fact that SMEs are mainly family businesses and they do not usually
have a managerial approach in funds management. It is therefore more complicated
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for small enterprises to access the credit market because they do not have enough
collateral unless they collaborate with each other.
While the government cannot intervene on the resources within the enterprises, it is
desirable that it facilitates the access to credit and to offer the provision of grants for
SMEs involved in innovation technology. This is indeed the main goal of national
programs that are trying to provide incentives for innovation among small enterprises
providing them with the possibility to co-fund risky projects and get professional
assistance when developing a new product, involving local research centres and
universities.
It is important that those initiatives are carried on in a systematic way and offer a real
support to SMEs willing to devote energy and time on research and innovation. In
fact, they are particularly crucial as there is a perceived need of this type of programs
from the companies themselves and therefore they effectively reduce the obstacles
to innovation.
Among the top four factors hampering innovation, Finnish and Australian companies
report the uncertain demand for innovative goods and services. However, in Finland
this problem is more present for large companies (about 17%) than for medium and
small ones (14% and 13% respectively). In Australia, apart from the large enterprises
(around 7%), in all the other categories a 10-12% of firms report this issue.
Uncertainty cannot be completely eliminated by the innovation system, but a spread
of the innovation culture can help the companies to feel confident that a more
innovative product is appreciated in the market.
The lack of information on technology and/or the lack of access to knowledge or
technology are still hampering innovation. However, these problems are perceived by
less than 5% of firms across all countries and firm dimensions. This is an
encouraging result since it signals that the programs aimed to spread technology
were effective and nowadays also small enterprises can take advantage of the stateof-art technologies.
Lastly, about 13% of small Finnish firms report difficulty in finding cooperation
partners for innovation. This is remarkable mainly because neither Australian nor
German firms report this issue as one of the top five problems. There are two
possible explanations: the Finnish innovation system does not provide opportunities
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for collaboration or German and Australian firms do not have collaboration as a top
priority and therefore do not perceive this as a factor that could hamper innovation.
There are facts to support both possibilities. Indeed, Finland is relatively more
internationally isolated given that Germany is a hub for Europe and Australia is
known as a multicultural country having strong ties both with Western and Asian
countries. However, data reported in Figure 26 supports the second explanation: the
percentage of German and Australian firms engaging in collaborations is around the
OECD average (10.48% and 11.84%, respectively), while 29.7% of Finnish
enterprises collaborate. This figure is the highest in the OECD countries and reflects
the fact that the Scandinavian companies tend to have broader relationships both
with each other and with research centres and universities.
The culture of collaboration is therefore more widely spread in Finland and the
Finnish SMEs understand the important role that relationships play in fostering
innovation and they feel the need to further increase their relationships.
The role of the German and Australian governments is therefore more delicate in
promoting cooperation. Indeed, different from the lack of additional funds that is
perceived by SMEs, the lack of cooperation is not perceived as an obstacle for
innovation. The public sector should therefore move to spread the culture of
collaboration as one of the key drivers of innovation within the business sector and
then get involved in facilitating new joint programs. The reason for this is because it
is very difficult to get SMEs into a collaborative relationship if they do not perceive it
as positive for their innovative process.
5.1.3 Policy aims
There are a number of global changes that every country has to face. However,
every nation tackles them from a different perspective according to its specific policy
aim. As we described above, Australia, Finland and Germany present specific
characteristics that must be particularly addressed in their strategic plans.
It any event, it is possible to draw some common trends in the direction taken by
innovation in recent years in developed countries. In the policy brief on Open
Innovation in Global Networks (2008) the OECD highlights the role of governments in
innovation as remaining essential as ”appropriate structural policies, such as labour
market and competition policies, as well as good public infrastructure for innovation
and highly skilled workforce, are of growing importance”.
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Among the wide range of actions that need to be taken to foster creativity and
innovation, the following actions have been targeted across countries and constitute
some of the crucial goals to achieve to be competitive in the world economy:
-

Universities and public research centres are not only a source of basic
knowledge but they now represent potential partners for the other
stakeholders promoting innovation;

-

World-class clusters are growing in importance because of their networking
and risk-sharing activities. Both national and sub-national governments
around the world are promoting areas of strategic interest as their
comparative advantage;

-

Governments are spreading the “culture of innovation” in their territories
investing in the formation of human capital as people need to acquire crossfunctional expertise and be mobile to catch international opportunities;

-

Renewed investments in human capital are also due to the spread of the
learning economy according to which knowledge is the key resource for
fostering economic and social growth. The education process does not stop in
school but a “permanent education” through the development of new skills is
encouraged.

-

Innovation

should

not

only

be

considered

as

purely

technological

advancement but also has to interconnect with the social challenges. Indeed
innovation is recognized as the most powerful tool to address global and
social challenges strengthening economic and human growth.
All the countries analysed in this report recognize that, despite economic difficulties,
a number of social challenges need to be addressed and these are often global in
nature. They are also aware of the importance of human capital in all its aspects and
of the need to connect with other national and international stakeholders to share
expertise and sustain global actions.
This section proceeds with a comparison between the set policy aims is carried out
and some similarities and differences highlighted so a clear picture could be given of
the goals these countries are trying to reach in the innovation field.
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Table 5 – Synoptic table of innovation policy aims

Finland

Germany

Australia

1. Education

1. Climate/Energy

1. An Environmentally sustainable
Australia

2. Research

2. Health/Nutrition

3. Innovation

3. Mobility

2. Promoting and Maintaining Good
Health

4. Security

3. Enhancing Society, Culture and
Communities

5. Communication

4. Safeguarding Australia
5. Frontier Technologies for Building &
Transforming Australian Industries
Source: Author’s own elaboration based on the countries’ strategic plans.

As clearly noticeable, each country focuses on a maximum of five priorities. This
allows them to concentrate their energies and funds where it is more urgent and
important. However, these goals are broad enough to allow a large number of
initiatives to be undertaken consistently with them.
The Finland strategy is straightforward. In the Research and Innovation Policy
Guidelines for 2011-2015 it is stated clearly that: “Education, Research and
Innovation (ERI) will support economic growth and the positive development of the
economy, the sustainable reform of social structures and the well-being of citizens”.
These three pillars have always been central for Finnish innovation policy and the
various strategic plans re-affirm them adding a particular perspective according to the
contingent

needs.

For

example,

in

recent

times

a

particular

focus

on

internationalization has been taken, with the Internationalisation of Finnish Education
Research and Innovation (Research and Innovation Council of Finland, 2009). This
report claims that “Developments within the ERI will open up new possibilities, and,
produce new knowledge and offer solutions to the challenges (incl. transitions in the
dynamics of science and technology, advances in cross- and multidisciplinary
approaches, demand- and user-orientation, broad-based innovation)”. This confirms
that Finnish strategy has been developed in order to face the global challenges and it
is within the ERI framework that this supports all the national innovation policy and its
internationalisation.
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Germany has, instead, a different approach. It identifies the main challenges and it
poses them as the policy aims to be targeted. The German policy aim is summed up
by the High-Tech Strategy 2020: “Global challenges such as climate change,
demographic development, the spread of common diseases, shortages in the global
food supply and the finiteness of fossil raw materials and energy sources require
viable solutions. These can only be provided with the help of research and new
technologies and through the dissemination of innovations”. Hence, the five policy
aims reflect what Germany considers as the top five global issues. The goal is to be
at the edge of the technological frontier in those fields so to take full advantage from
the development made in these areas.
Australia’s strategic priorities start from premises very similar to the German ones,
but has the merit of contextualizing the global challenges into its national strengths
and weaknesses. For example, Australia recognises the importance that climate and
energy have in the global economy and therefore it aims to achieve Australia’s
environmental sustainability. This allows Australia to address the environmental
issues from a national perspective focusing on the national resources and
challenges. For example, it has incentives to develop new techniques to manage its
scarce water supplies efficiently.
5.1.4 Policy implementation
Policy implementation is a crucial phase when the priorities outlined in the strategic
plans have to be put into practise keeping in consideration the conditions of the
innovation system and the operational directions and funding principles of each state.
In the country-specific sections a non-exhaustive list of innovation initiatives is
reported, while the goal of this section is to draw similarities and differences in the
types and objectives of the national programs explaining, when possible, the
rationale of such initiatives.
First of all it is important to note that there are three macro-classes into which the
national initiatives can be divided:
-

Education, and in particularly higher education;

-

Business sector and mainly SMEs;

-

Incentives to collaborate through networking and international relationships.

120

These categories correspond, not surprisingly, to the challenges posed by the
innovation systems and constitute the main areas on intervention where
governments can help the development of a coherent innovation structure.
Education
All three countries have been undergoing a review, more or less systematically
according to their university system. Even though the specific programs and reforms
differ in their scope, they all have common goals to reach: increase the number of
university students, enhance quality of research and teaching and promote
competitiveness between universities and research centres.
Finland has always considered education as a pillar of its innovation system and
implemented a series of reforms starting from childhood education and gradually
going up to higher education. The last large reform implemented in the Finnish
education system was the University reform in 2009. It impacted on the entire
higher education system. The number of universities was reduced while keeping a
strong territorial presence of campuses. However, the crucial point was the autonomy
given to the single universities and polytechnics to manage their funds so to attract
more external investors and to become internationally attractive for their field of
expertise. The effects of such reform cannot be fully appreciated yet but the
expectations are a larger number of qualified people in science and technologies and
a more intensive collaboration with national and international business companies in
the next decade.
Germany has been moving in the same direction as Finland but with three different
programs addressing the single aims rather than an omni-comprehensive reform.
This technique of implementation is easier to measure in a shorter framework but has
to keep into consideration the systemic effects of the single initiative. To address the
increasing number of students the Federal Government has promoted the Higher
Education Pact 2020 with the key driver being higher transfer of money and a closer
collaboration with sub-national governments. The Academic Freedom Act mirrors
more closely the Finnish reform and allows the higher education institutes to manage
their funds according to their priorities and be less trapped by bureaucratic ties. At
last, the Initiative for Excellence is an important and innovative tool to enhance
competitiveness within the research system. In its two rounds it generated a large
number of high quality projects coming from all the actors involved (graduate
schools, cluster of excellence, institutional strategies). The novelty of this initiative is
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not only in the results obtained but also in the strategy adopted to encourage
competitiveness. In fact, this program is recognized as one successful example of
high quality research promotion and could complement the activities within the
universities with a public one-time shock to the innovation system to activate the
centres of excellence.
Australia has been very active as well in the field of higher education reforms. There
have been at least three main reviews of the Australian education system. In 2008
the “Bradley Review” recommended major reviews of the financing and regulatory
framework for higher education. Most of the recommendations have been
implemented through the legislation and the responses from the system are so far
positive, as attested by the results of a KPMG study commissioned by Universities
Australia. 48
In 2011 another two reviews were carried out on essential challenges posed by the
Australian education system. The “Knight Review” focused on the student visa
program and the recommendations included in this review are now starting to be
implemented. For example, from March 2012, all international students qualify as a
low migrant risk and have therefore less bureaucratic burdens to go through. This
measure is aimed at making it easier for foreign students to apply to study within
Australian universities, further expanding the role of international students in the
Australian education system.
Australia constitutes a relevant attraction hub for students from all of South-East
Asia: 159,691 Chinese (28.65% of total), 72,801 Indian (13.06% of total), 29,933
Korean (5.37% if total) and 23,738 Vietnamese (4.26% of total) international students
present in Australia in 2011 according to Australian Education International). This
feature is very relevant for the overall innovation system because international
students bring their own knowledge to the Australian universities and at the same
time they constitute an important base for international networking once they finish
their studies.
Australia has therefore a competitive advantage in building connections with the
emerging Asian countries deriving from an important presence of international
students. Hence, the Knight Review’s recommendations go in the right direction in
48

The full report of the Bradley review and the KPMG study can be found at
http://www.deewr.gov.au/HigherEducation/Review/Documents/Higher_Education_Review_on
e%20document_02.pdf and http://www.universitiesaustralia.edu.au/page/media-centre/2009media-releases/university-reforms-will-drive-growth/, respectively.
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sustaining this important resource that can have a valuable impact on the Australian
productive system. At the same time it is essential to exploit this international network
building solid international cooperation in research in fields of common interest.
The “Higher Education Base Funding Review” (2011) by Dr Jane Lomax-Smith
proposed 29 recommendations all focused on how to “establish enduring principles
to underpin public investment in higher education”. This proposal is very close to
what has been implemented in Germany and Finland and closely analyse the funding
challenges faced by the higher education institutions. The key common issue is
creating efficient base funding for a student demand driven system. At the same
time, the funding must be sustainable for public finances and should provide
incentives to create scientific excellence aimed at innovating and promoting national
growth. 49
Business sector
The business sector is a central component of the innovation system but it is often
difficult to address it directly. The culture of companies as the core of innovation and
applied research is more widely spread in Germany and Finland but Australia is
pursuing a series of programs to close the gap and give the proper incentives to
innovative businesses.
In Finland the main funding agency is Tekes and it runs a number of different
programs according to the type of enterprise. Its characteristic is to have a program
targeted only to large and very large (over 2,000 employees) enterprises but it is
characterized by a lower share of costs covered by Tekes. However, the main focus
remains with SMEs who can obtain up to 65% grants or 70% loans and they are
supported at various stages of development. The flagship program for Finnish SMEs
is the Funding for Young Innovative Companies that guarantees a continuous
support from the creation of an appealing business plan to the internationalization of
the activities. The fact of having an integrated program that covers all the phases of
the development of a new innovative firm is very positive because the know-how can
be developed under the guidance of an expert along their growing path.

49

The
full
“Lomax-Smith
Review”
can
be
found
at
http://www.deewr.gov.au/HigherEducation/Policy/BaseReview/Documents/HigherEd_Funding
ReviewReport.pdf (last access September 2012). The legislation outcomes deriving from this
review have to be constantly monitored. However, given the long time frame needed, its
analysis goes beyond the purposes of this report.
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One of the possible reasons why Tekes has a special program for large enterprises
is the presence of Nokia. This company employs around 122,000 people across 120
countries, having annual revenue of around €38 billion. Finland is still home of the
greatest number of Nokia employees and in 1998-2007 Nokia’s spending on R&D
made up 30% of Finland’s total and it made 27% of Finnish patent applications last
year. 50
The risk of creating too much dependence on a single large company is therefore a
real possibility for the Finnish economy and innovation system. Hence, Tekes is
working on two different streams to diversify the innovation actors. The first and main
one is to give the proper incentives to large companies to collaborate with research
centres and SMEs to create a vital environment where SMEs have an active role.
The aim is to have small and medium size enterprises become stimulated by the
spillovers from a large innovative entity but at the same time retain some autonomy
so to keep on developing their own activities even when the large company suffers
from a global crisis like in this period. It is indeed important to highlight again how the
flexibility of the SMEs is a comparative advantage in troubled times. The second
target is the international development of the Finnish companies that already reached
a large size. This helps both the creation of multiple innovation hubs in the Finnish
territory and the promotion of Finnish excellences, internationally favoring further
international cooperation.
Germany has also developed a support program for SMEs. It tries to guarantee
access to funds to all the small enterprises that are truly innovative but who are not
eligible for other governmental support financing projects via a specific program, the
Central Innovation Program (ZIM Program).
The ZIM Program tends to be oriented towards market-oriented innovation and offers
a wide range of programs for single, cooperation and network projects. As for Finland
and Australia, cooperation and networking activities are more appreciated because
they bring together different expertise for the development of better projects. From
the words of the official presentation of the program (found at www.zim-bmwi.de):
“The Central Innovation Programme SME (ZIM) is a country-wide support measure
open to all technologies and sectors. It is geared to small and medium-sized
enterprises (SMEs) and in collaborating with research organizations closely aligned
with business”.

50

These data are retrieved from The Economist, August 25th 2012, pages 56-57.
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The strength of the German innovation system is indeed the close relationship with
business, testified by a high number of patents and the importance of BERD as
percentage of GDP. This collaboration is sustained not only by this program by the
Federal Ministry of Economics and Technology but also by the Fraunhofer Society for
the Advancement of Applied Research.
As highlighted in the previous sections, Australia is characterized by a strong
presence of SMEs that contribute significantly to the national economy. In fact, as
reported in Table 4.A, Australian SMEs contribute for 59.9% of the total value added.
Given their importance, the Australian Government is implementing a range of
programs to sustain the participation of SMEs in the innovation process. An example
of this commitment is the R&D Tax Incentive that was completely redesigned in
2011 and that became the flagship program to encourage SMEs to invest in R&D.
The effort to promote SMEs as strategic actors of innovation is not only given by
direct support from the government as the program just mentioned, but it is a need
shared by all the stakeholders. For example, the Commonwealth Scientific and
Industrial Research Organization (CSIRO) manages the Australian Growth
Partnership (AGP) Program that assists SMEs in overcoming technical issues in
pursuing innovation but does so through a competitive and merit-base funding
process so as to promote quality as well.
Along with these and other important initiatives, the Australian Government has
concentrated its efforts to increasing the number and quality of research that is
developed at the final stage of commercialization. The lack of transfer of research
into actual new-to-market product is indeed one of the pitfalls of the Australian
innovation system. This is why initiatives like Commercialisation Australia are vital
to promote Australian innovation. This specific program was launched in 2010
through the de facto substituting Commercialising Emerging Technologies (COMET)
program. Its characteristic is to specifically support the transfer from invention to
commercialised products and this is a novelty with respect to the abovementioned
programs and indicates that the Australian innovation system is moving in the right
direction. Indeed, this program directly addresses one of the issues identified and it is
therefore essential to improve the innovation system as a whole.
Another concept Australia is starting to adopt from the European experience is the
idea of clusters as an effective method for SMEs to seize new business
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opportunities, to share risks pooling complementary resources, and to realize
synergies.
Both Tampere and Baden-Württemberg are examples of world-class clusters. They
developed a specific competence in ICT and manufacturing respectively building
around it a net of dynamic SMEs. The cluster structure facilitates the exchange of
experts and technologies whilst at the same time reducing the risks faced by the
single small enterprises. However, clusters tend to be more exposed to systemic risk
in case their sector is in crisis or the large enterprise constituting the hub of the
cluster reduces its activities. To address this potential issue, SMEs can diversify their
activities and exploit their flexibility. For example SMEs in Tampere are not only
experts in telecommunication but are now leaders in the nano-technology, electronics
and biomedical fields. In the same way, around the flourishing automotive cluster in
Baden-Württemberg new research in the electronic and ICT sectors and in the
aviation and aeronautics industries are being promoted.
Collaboration
As claimed in the Open Innovation in Global Networks Policy Brief (OECD, 2008):
“Innovation is increasingly based on knowledge assets beyond the boundaries of the
company and co-operation has become an important way of tapping into knowledge
resources outside in order to generate new ideas and bring them quickly to the
market”. This concept has been internalized by Finland, Germany and Australia and
implemented in a series of programs and networking activities.
Given that innovation policies can no longer be designed solely in a national context
and that companies need to collaborate more with other businesses, research
centres and universities nationally and internationally, Tekes sustains various types
of forums and networks in Finland. Some of them, such as the Tekes Programs and
the Strategic Centers for Science, Technology and Innovation, are aimed at
speeding up innovation processes creating new long lasting public-private
partnerships involving businesses and research groups. Others, as the International
programs and networks, is more focalized on connecting global leaders in
innovation.
Apart from national initiatives there are some networks specifically created at
promoting innovation globally between areas of excellence. An example can be the
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District of Creativity (DC) Network that includes 14 of the most creative and
innovative regions around the world, including Tampere and Baden-Württemberg. 51
In Germany, the Federal Ministry of Education and Research recognizes the
importance of multilateral cooperation as an opportunity to increase the international
visibility of Germany’s science and research potential. In particular, the aim is to take
advantage of the so-called “multiplier effect” to accelerate the implementation of
national innovation aims by establishing global partnerships and improving the
international links between different R&D programs and initiatives. This purpose is
mainly achieved through the BMBF International Cooperation Portal, and in particular
through

Kooperation

International

(http://www.kooperation-

international.de/en.html). It provides detailed information on 34 partner countries and
it can be customized to match events and calls for proposals from over 100 countries
and 30 specialist fields. At the moment Kooperation International works together with
15 science, economic and intermediary organizations but its network is continuously
increasing.
In Australia one of the main programs to connect businesses is the Enterprise
Connect that currently runs a network with 12 centres across the country. Given the
relevant territorial extension and the difference areas of competence, this initiative is
relevant to better exploit the Australian potentialities with a productive exchange of
knowledge across states. Another flagship initiative for collaboration sustained by the
Australian government are the Cooperative Research Centres (CRC). A CRC is an
organization formed through collaborative partnerships between publicly funded
researchers and end users, where end users can be either from the private, public or
community sector. Since the commencement of the CRC Program in 1991 there
have been 14 CRC selection rounds, the last being started in 2011.
Cooperation is also implemented in a smaller scale with specific “mentoring activities”
being carried out in all the three countries. They mainly consist of programs providing
single companies with professionals and expert managers who can share their
knowledge and help the development of the business. These schemes are often part
of a wider range of activities offered to recently-created enterprises that are
encouraged to grow within a stimulating network.

51

For a complete list of the regions in the DC Network and on the specific activities carried on
by it refer to www.districtsofcreativity.org.

127

5.2 LOCAL INNOVATION POLICIES
5.2.1 Overview
Sub-national governments have been gaining more control over policy and resources
as a result of a general decentralization process that is taking place in most of the
developed countries. More specifically in the innovation field, “regional policy makers
are often better placed than their national counterparts to understand the local
landscape and tailor interventions accordingly. Innovation agendas have been
developed at the sub-national level, focusing notably on regional clusters and
capability building among knowledge producers” (Ministerial report on the OECD
innovation strategy, 2010).
While the national policy should set the correct framework conditions to promote
innovation (e.g. education system, ICT and physical infrastructure), the regional
actors foster innovation in ways suitable to their own context, developing their local
strengths and dedicating more attention to comparatively weaker areas. Hence, the
innovation process has a strong local dimension.
5.2.2 Specific policies
Therefore this section covers how the local innovation policies of the Tampere
region, Baden-Württemberg and South Australia integrate with their national
framework and how they develop their specific areas of interest.
Finnish innovation policy pillars (ERI) are very broad in their definition and are
captured by the Tampere’s strategic plan (Tampere flows) through a series of
strategic aims and their implementation in specific policies.
Among the four strategic goals for the development of Tampere, “vitality and
competitiveness” mirrors closely the national innovation policy and the OECD
suggestions on how to properly foster innovation. Indeed, Tampere flows claims that:
“Tampere is a creative city of education and culture, The versatile supply of
education and the excellence of research activities as well as deepening
cooperation between enterprises, educational institutions, research institutes and
the public sector are substantial factors of attraction in Tampere. The education
sector focuses on increased internationality and working-life orientation” (bold
added) including all the main objectives highlighted by the national framework.
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In particular some indicators report data of interest for the innovation system such as
“Tampere is an internationally attractive innovation environment” (measured by the
share of R&D investments by enterprises and the share of foreign R&D financing),
“the educational institutions in Tampere are attractive” and “the cooperation between
the city and the higher education institutions has been deepened”.
It is not only the Council of Tampere that operates in accordance to the national
guidelines but in a local context. One key actor is the Tampere Region Economic
Development Agency (Tredea) that provides international services and a number of
information and networking activities in the areas: visit, invest, live, innovate. Among
the others there is the project Services for International Skills that gathers up the
information and services that might be needed to fully access the international labor
force in the Tampere region. Apart from gathering information the project includes the
presence of business advisors and the organization of training courses for
international staff members.
The Baden-Württemberg region also directs its public and private investments in the
direction indicated by the national innovation strategy but at the same time focusing
on its local strengths. The strategy suggested by the OECD is accurately
implemented in this German Land: ”Local strengths, such as strong human capital,
knowledge institutions and networks, well-developed local services, social factors
and job opportunities, are the key to attracting firms, including multinational firms,
and talent to specific locations and countries and to developing local clusters of
activity”.
Baden-Württemberg contributes to the German innovation thanks to its strong
automotive cluster and all the SMEs operating around and in it. As exemplified by
Volkswagen’s

annual

report

for

2011

(http://annualreport2011.volkswagenag.com/managementreport/reportonexpectedde
velopments/strategy/investmentandfinancialplanning.html), a considerable share of
these investments will be devoted to activities linked to the climate/energy federal
policy aim given that “Planned investment activities will also include expenditure on
wind, solar and hydroelectric power, in order to supply our factories with renewable
energies”.
Turning more specifically to the Baden-Württemberg strategy, the three main areas
of shared interest at the federal level are: climate/energy, security, communication.
There is indeed a synergic cooperation between the private and public sector to
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produce new models of cars with a lower impact on the environment and through
forward-looking projects as “Renewable resources as an alternative to oil”. At the
same time, the presence of expertise in advanced electronics and mechanics also
attracted the aviation and aeronautics industries and a number of SMEs specialized
in ICT. Their presence greatly contributes to the security and communication federal
policy aims and at the same time further develops the local competences and areas
of expertise.
The South Australian strategic plan has recently been updated to clearly focus on
seven strategic priorities. They operate within the Australian innovation policy
transversally and at the same time address the specific needs of South Australians.
An example of well-structured and nationally-integrated priority is “realizing the
benefits of the mining boom for all South Australians”. In fact, it intrinsically relates to
the national priority of “Frontier technologies for building and transforming Australian
industries” but at the same it has a local perspective in fostering the wellbeing of
South Australian. A good example of multidisciplinary intervention supported by
state-of-the-art

technology

is

the

Tonsley

Park

Redevelopment

(http://tonsleypark.southaustralia.biz/). The redevelopment of this area will provide a
platform for South Australian economic growth, being an advanced manufacturing,
education and community hub. It will indeed attract companies with advanced
manufacturing capabilities and services that can respond to the needs of local
industries.
Moreover, it is meaningful to notice that the needs felt at the national level are also
perceived as important in South Australia. Indeed, “promoting and maintaining good
health” and “enhancing society, culture and communities” are tackled with a synergic
approach through the programs related to the priority “safe communities, healthy
neighborhoods”. One of the indicators used to measure the accomplishments of the
priority is for example the state-wide crime rate. It is more convenient to operate on a
state-base to reduce crime because of the better knowledge of the area and the
situation but at the same time a reduction in crime-rate in South Australia makes
Australia as a whole been perceived as safer. As all others, all the priorities are
tackled through spreading a culture of innovation as one of the institutional
approaches defined by the South Australian Strategic Plan.
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5.2.3. Case study: South Australia’s R&D cooperation with Europe
From the preceding analysis two key points emerged: the growing importance of
international cooperation to support innovation and the relevance of sub-national
governments in implementing innovation policy.
In this context, realizing the importance of promoting networks to foster innovation
and of the favorable current conditions, the Government of South Australia
established the Office of International Coordination (under the Department of the
Premier and the Cabinet, DPC) to promote R&D cooperation with the rest of the
world and Europe in particular through the Greater Europe Desk.
Of particular importance is the fact that Australia, and South Australia, is
characterized by a European culture built on the basis of a secular migration. Today
this aspect becomes an opportunity for South Australia as this generation of migrants
maintain strong connections with Europe and they are involved in activities within
higher education, research and technological development, offering strategic
opportunities to improve the cooperation with Europe. Meanwhile, European regions,
besides their key role at national level, are becoming very active in international
cooperation.
In this context, European regions willing to start cooperation activities with South
Australia can rely on a stable economic system of public and private institutions,
high-level universities and world-class research centers. Thanks to the cooperation
with South Australia, European entrepreneurs, academics and researchers have the
opportunity to play an active role throughout the fast growing Asia-Pacific area and
be part of a network of excellence.
Following its mission, the Greater Europe Desk has over the last few years
established various cooperation activities with different European Regions (in
particular Italy, Germany, France and United Kingdom) mainly based on scientific
research and technology transfer. Indeed, these initiatives operate within the
respective regional strategic plans and local priority areas. 52
This strategy has won support from the South Australian higher education and
research sector, as it is recognized that collaboration between South Australian
52

For example, since 2008 the Greater Europe Desk has jointly funded 23 projects in the
fields of agro-food, water, transport, nano-materials, bio-sensors and others, organized 12
international workshops both in South Australia and in Europe and hosted 18 interns from
Italian universities, whose reports on innovation can be found at www.piar.it.
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institutions and international partners has been beneficial in opening up additional
opportunities for scientific, higher education and commercial application including
networks of excellence within Europe.
Among the other benefits, it is important to note how locally-driven cooperation can
then expand its scope to include national and trans-national stakeholder. This helps
creating a wider network and increases the resources available for innovation.
For example some joint partnerships between South Australia and regions in Europe
are co-funded by the European Union. These funds would not be directly open to
Australian scientists and therefore expand the possibilities for innovative programs.
At the same time also a small amount of seed funding (financed on a dollar by dollar
base by the local governments) can be leveraged much more significant investments.
In conclusion, the South Australian experience is an example of how smart
networking and the involvement of local governments can effectively foster
innovation. In fact, the projects supporting innovation implemented between regions
in Europe and South Australia encourage investments in strategic areas of reciprocal
interest and at the same time support the national innovation system.
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6

CONCLUSION

This report shows how different countries and regions approach innovation policy.
According to the initial structure of the innovation system and to the main policy aims
promoted nationally, different programs are used to implement the policy consistently
with the national and sub-national framework.
Developed countries have high labour costs and therefore they are focusing on the
“creation of added value” in order to be competitive with their products In the global
market. For this reason, the starting point of all the analysed innovation policies is to
promote investments in R&D both from the public and the private sector. Particular
emphasis is posed on Business Expenditure on Research and Development (BERD)
because of its close link with applied research and with the commercialisation of
results.
The increased investments in research must be accompanied by an excellent higher
education system that particularly sustains student enrolment and quality in relevant
fields such as science, technology, engineering and mathematics. In fact,
international evaluations, like the Global Innovation Index, rank countries based on
factors like educational institutions and digital infrastructure that are increasingly
addressed by national programmes. Indeed, nowadays innovation and productivity
are strongly embedded in the so-called learning economy. Human capital is a key
asset for growth and universities, colleges and vocational training centres should
both produce and attract the skilled human capital needed for innovation. The
enhancement of such activities can be carried out with specific agreements between
universities and research centres in the respective areas of interest.
Furthermore, given the increasingly global nature of innovation, the creation of
international public-private partnerships is strongly advised. Collaboration must be
promoted at all levels as multidisciplinary research has more innovative potential
because of the cross-functionality of projects. This cooperation is at the basis of the
vibrant and dynamic environment sustained by the presence of innovative private
companies, where the SMEs play an important role, interacting with all the main
stakeholders of innovation such as universities, research centres, funding agencies,
etc. In this context, the policy planned by local governments, in accordance with the
national policy, is extraordinarily important.
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While the enhancement of educational standards is primarily a national prerogative,
tailored interventions in innovation often have a strong local dimension. In fact, as
claimed by the OECD: “National policy should set the right framework conditions for
regional actors to foster innovation adapted to their own context and to build local
strengths. Regional policies can help nurture regional clusters and build capability
among knowledge producers” (Ministerial report on the OECD innovation strategy,
2010).
Brilliant examples of world-class clusters involving greatly innovative SMEs
discussed in this report are the ICT sector in Tampere, the automotive district in
Baden-Württemberg and the agrifood industry in South Australia.
The ICT cluster based in the Tampere region took advantage of the excellent
education system and the presence of a highly innovating company like Nokia to
develop a net of small and medium enterprises now working on the state-of-the-art
technology in fields like electronics, nano-components and bio-medical instruments
de facto diversifying the range of competences acquired by local SMEs. Indeed, to
complete Nokia and its Nokia Research Centres there are a number of centres of
excellence in research appointed by the Academy of Finland such as the Finnish
Centre of Excellence in Research on Mitochondrial Disease and Ageing (at the
University of Tampere) and the Centre of Excellence in Signal Processing (at
Tampere University of Technology) together with a number of support centres such
as the technical research centre of Finland (VTT) and Tekes.
In Baden-Württemberg, the SMEs that were originally started-up as suppliers of the
large automotive companies (like Porsche and Mercedes) gradually acquired a
leading position in niche markets for the quality of their products due to the
stimulating environment sustained by the presence on the local territory of the
Fraunhofer research centres and of the University of Stuttgart, hubs for research in
the area. The strong presence of car manufacturers in Baden-Württemberg has
further encouraged the spreading of advanced manufacturing companies and
attractiveness of the region for competent human capital. Consequently, Germany as
a whole can benefit from this regional excellence due to the establishment of defence
and aeronautics facilities in a technologically advanced area.
Finally, the South Australian agrifood sector represents a very smart combination of
innovation, growth and respect for the environment. The South Australian strategic
priority “premium food and wine from our clean environment” includes two essential
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features that constitute the guide for a proper approach to innovation. Firstly, the aim
is to create a high quality brand for the value-added of South Australian food and
wine. This aspect is important for all the most advanced economies given their
comparatively high cost of labour. Secondly, the quality of the products does not
heavily impact on the environment, qualifying as an effective instrument to protect the
local natural resources. This is possible because of two internationally recognized
research centres for cereals and wine based in South Australia: the Australian Centre
for Plant Functional Genomics and the Australian Wine Research Institute. They
interrelate with the local universities on a regular basis and in particular with the
University of Adelaide’s Waite Campus (leading research in plant biotechnology,
cereal

breeding,

sustainable

agriculture,

wine

and

horticulture

and

land

management) and Roseworthy Campus (internationally renowned centre for
excellence in dry land agriculture, natural resource management and animal
production). Moreover, there is an active business sector in these areas with the
presence of the famous pasta manufacturer San Remo and more than 600 wine
producers in South Australia.
The three local areas identified in this report are just examples of how the national
and local policies interact to promote research and innovation so to foster
endogenous growth. The current trend in the developed countries is to set an
innovative environment able to promote a sustainable growth of local areas where
the SMEs could play an active role among big companies, research centres,
universities and funding agencies. In Europe there are a number of examples of
technologically advanced areas emerging as global innovative leaders such as:
Zurich (Switzerland) where the multiple governmental programs for investing in small
businesses seem to pay off with hundreds of start-ups located in that area;
Stockholm (Sweden) where nearly 700 high-tech companies are operating;
Eindhoven (the Netherlands) where one-kilometre area is home to more than 100
companies and institutes that produce almost half of all Dutch patent applications.
In conclusion this report highlights the role of sub-national governments in integrating
their policies with their national policies to enhance competitiveness in their areas
through fostering a vibrant and dynamic environment where SMEs actively
collaborate with other companies, funding organizations, universities and research
centres.
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ANNEX I

GERD
as %
of
GDP

BER
D as
% of
GDP

Vent
ure
capit
al as
%
GDP

Triadic
patents
per
million
populati
on

Scienti
fic
article
s per
million
popula
tion

% of
firms
with
new-tomarket
product
innovati
ons (as
% of all
firms)

% of
firms
undertak
ing nontechnolo
gical
innovati
on (as %
of all
firms)

% of
firms
collabor
ating (as
% of all
firms)

Patents
with
foreign
coinventor
s

% of
GERD
financ
ed by
abroad

Resear
chers
per
thousa
nd
total
emplo
yment

Australia
Reference year
2006 2007 2008
2008
2008
2006-07
2006-07
2006-07
2005-07
2006
2006
Value
1.97
1.22
0.13
14.63 1447.6
9.56
42.74
11.84
15.62
2.41
8.48
Normalize value
52.52 43.78 57.26
12.92
81.8
33.51
61.61
39.84
25.9
12.69
52.37
Finland
Reference year
2008 2008 2008
2008
2008
2004-06
2004-06
2004-06
2005-07
2008
2008
Value
3.73
2.77
0.24
63.87 1573.3
22.97
41.94
29.7
17.59
6.64
16.19
Normalize value
99.39 99.66
100
56.40
88.90
80.46
60.47
100.00
29.17
34.96 100.00
Germany
Reference year
2008 2008 2008
2008
2008
2004-06
2004-06
2004-06
2005-07
2007
2008
Value
2.64
1.85
0.09
73.4 819.98
19.02
69.36
10.48
16.74
4.01
7.48
Normalize value
70.32 66.42 36.35
64.81
46.33
66.64
100.00
35.29
27.75
21.14
46.20
Standardized
62.10 58.53 42.25
35.52
43.95
47.75
69.25
32.69
12.83
28.36
46.77
Average
Source: Author’s own combination of Annex 3.A1 of the Science and Innovation country profiles by OECD and the single country profiles.
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ANNEX II
The graphs reported in this section have been created by Erawatch within the
European Union framework. More information and data for other countries can be
found at
http://erawatch.jrc.ec.europa.eu/erawatch/opencms/information/country_pages/.
BERD performing sector – Australia

BERD performing sector – Finland

BERD performing sector – Germany

Public
Research
Education, 2%

Higher
Education, 4%

Private nonprofit, 0%

Business
Enterprises,
94%
Source: Erawatch.

As it can be seen for these graphs, 97% of the research performed by the private
sector is actually financed by the private sector itself in Australia and Finland. In
Germany, instead, there is a 6% of research that is funded by higher education and
public research education (4% and 2%, respectively) but performed by the private
sector. This indicates a stronger industry-driven research and innovation, but BERD
can still be used as a good proxy for the amount of funds coming from the business
sector going into research and development activities.
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