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Key Points
 The OECD views regions as playing a significant role in fostering innovation.
 They argue in favour of regions developing Regional Innovation Systems which
include R&D as an integral building block of a broader multidimensional system.

 The policy mix used to develop such a system is likely to be context specific. That is,
it will be influenced by a range of factors particular to the region: its institutional
arrangements; the interactions with national policy; the challenges and opportunities
faced; the stage they are at in the development cycle (building, transforming, or
catching-up); a region’s goal; and stakeholders input.

 Northern Ireland’s Regional Innovation Strategy Action Plan 2008-2001 includes
many of these aspects.

 DETI’s own assessment of the policy showed that the Department successfully met
the majority of targets.

 The Northern Ireland R&D Statistics 2010 shows that total R&D expenditure and
Business R&D expenditure increased between 2009 and 2010, suggesting that the
action plan has been successful.

 Companies with 250 or more employees accounted for 61% of business R&D
expenditure in 2010, although they represented only 10% of R&D performing
companies’.

 The statistical bulletin also shows that R&D employment has increased in recent
years. According to the bulletin, however, collaboration has decreased slightly
between 2009 and 2010.

 The Northern Ireland R&D Statistics is the region’s key publication assessing R&D
performance. Its main focus is R&D expenditure, although it does include data on
other measures, notably human capital and collaboration. There may be benefits to
extending the scope of this publication to include a wider variety of measures. One
suggestion would be to develop a publication that mirrors the EU’s Innovation Union
Scoreboard.

 In a 2009 assessment of Northern Ireland’s Regional Innovation System NESTA has
noted that Northern Ireland’s policy demonstrates a commitment to improving
innovation performance and has created opportunities to undertake more innovation
and R&D.

 They also argued, the establishing Innovation Council capabilities to ‘analyse,
challenge and support developments in innovation capability’, would addresses
Northern Ireland’s institutional shortcomings and improve monitoring, analysis and
challenge functions.

 The case studies presented in this paper provide an illustration of how specific
policy mixes have been adapted to particular contexts, goals and challenges. The
policy instruments utilised reflect the different starting points of each region,
although there is a degree of overlap.
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Executive Summary
OECD – Theory and Practice
The OECD (Organisation for Economic Development) notes that regions have become
increasingly significant in innovation policy for two reasons:

 The inclusion of regions within national innovation policy; and
 A paradigm shift in regional development.
OECD literature has a tendency to focus upon innovation systems within which R&D is
viewed as an integral building block of the broader systems. The organisation reason
that in looking beyond R&D policy makers should consider:

 The interaction of a range of complementary assets, such as software, human
capital and new organisational structures;

 Complementary strategies which move beyond ‘simplified’ divisions between
‘technological’ or ‘non-technological’ innovation;

 Collaboration;
 Multidisciplinary/interdisciplinary research;
This is not to suggest that the OECD no longer views traditional measures, such as
business R&D expenditure, as important – to the contrary, it notes that the ‘27 “big hub”
regions outperform other regions, especially with respect to innovation indicators such
as business expenditures on R&D, patenting and collaborative arrangements for
innovation’
The OECD tends to favour the Regional Innovation System (RIS) concept as it
expresses the totality of what makes up the ‘multiple development patterns and growth
models for success’ employed by OECD regions.
A more precise definition is ‘a cumulative and non-linear systemic process’ in which
businesses play a central role, but are dependent upon the performance of other
agencies (universities and research centres), regional frameworks (standards and
regulations) and forces influencing demand.
The wider concept of a Regional Innovation System is applied, by the OECD, policy
development and policy assessment.
The OECD stresses that there is no ‘standard one-size-fits-all” approach around a
single model’. Rather the model of Regional Innovation System adopted by a particular
region will depend upon:

 The policy tools available to it;
 How it interacts with national policy;
 The quality of the policy process;
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 The evidence upon which policy is based;
 The participation of regional stakeholders in the policy making process; and
 The challenges and socio-economic opportunities particular to a region.
Regions are required to make strategic choices, which will be influenced by their
specific context and stage of development. Three development stages are identified:

 Building on current advantages – where a region is already a world leader in one or
more areas of innovation and wish to maintain or enhance that position;

 Supporting socio-economic transition – applicable to regions that had previously
been successful in one sector but are required to adapt new models of development
where older models are failing; and

 Catching-up – applies to regions that lag behind in income per capita, productivity
growth and employment generation. Such regions often lack in high value-added
economic activities, infrastructure and high-quality services.
Northern Ireland could be considered to be situated between the catching-up and
supporting socio-economic transition categories.
A number of policy instruments are available to regions as they seek to develop a
Regional Innovation System. How these instruments are used and their value to a
region will depend upon that region’s institutional arrangements, the stage they are at
in the development cycle (building, transforming, or catching-up), a region’s goal, as
well as the input from stakeholders. Policy instruments are divided according to the
area they are intended to impact – knowledge generation, knowledge diffusion or
knowledge exploitation. They are also divided into traditional, emergent and
experimental instruments. A successful policy mix will also draw upon a number of
policy areas:

 Regional development policy;
 Science and technology policy;
 Industrial and enterprise policy, including SME policy; and
 Higher education policy.
In developing a policy mix a region should :

 Avoid negative policy interaction and maintain positive ones;
 Develop a clear understanding of how the current regional system is working and
the identification of bottlenecks;

 Set clear objectives and targets which are evaluated enabling policy refinements;
and,

 Policy mixes should be focussed on outcomes.
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Northern Ireland Regional Innovation System
Examining Northern Ireland’s Regional Innovation Strategy Action Plan 2008-2011, in
the context of OECD best practice, reveals positive results. The Action Plan fits well
within the OECD model:

 It put forward a contextual, multi-dimensional, systemic approach to innovation;
 R&D is an integral feature but not the exclusive measure of development;
 It set out a clear vision, based on opportunities and challenges, and was developed
with stakeholder input;

 The policy mix reflected the identified challenges and opportunities, and also
Northern Ireland’s institutional arrangements;

 The policy mix contained instruments from the OECD three policy areas –
knowledge generation, diffusion and exploitation;

 The policy mix contained actions to encourage collaboration at a number of levels;
 Mechanisms for review and benchmarking were also included in the policy; and
 It took a long-term view of innovation policy, leaving room for flexibility and
incremental progress.
DETI’s own assessment of the Action Plan shows it to be a success with most targets
met across the four strategic imperatives.
The publication Northern Ireland R&D Statistics 2010 shows that total R&D expenditure
and Business R&D expenditure increased between 2009 and 2010, suggesting that the
action plan has been successful. Although it should be noted that in this period
‘Companies with 250 or more employees accounted for 61% of business R&D
expenditure in 2010, although they represented only 10% of R&D performing
companies’.
The statistical bulletin also shows that R&D employment has increased in recent years.
According to the bulletin, however, coloration has decreased slightly between 2009 and
2010.
The Northern Ireland R&D Statistics is the region’s key publication assessing R&D
performance. Its main focus is R&D expenditure, although it does include data on other
measures, notably human capital and collaboration. There may be benefits to
extending the scope of this publication to include a wider variety of measures. One
suggestion would be to developing a publication the mirrors the EU’s Innovation Union
Scoreboard.
NESTA’s (National Endowment for Science Technology and the Arts) assessment of
the Action Plan and of Northern Ireland’s innovation in general contains positive and
negative points. They see the Action Plan as important as it ‘demonstrates the
commitment of a wide range of Northern Ireland organisations to improving innovation
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performance’. Furthermore they concluded that the plan exhibited ‘a very significant
level of support’ and, in doing so, created ‘opportunities to change behaviours and to
encourage firms to undertake more R&D and innovation’.
NESTA argued, the establishing Innovation Council capabilities to ‘analyse, challenge
and support developments in innovation capability’, would addresses Northern Ireland’s
institutional shortcomings and improve monitoring, analysis and challenge functions.
They also suggested the introduction of a Service Innovation Grant, a requirement of
collaboration, and a remodelling of the University funding system towards the Scottish
Horizon fund approach.
Case Studies
The three case studies presented in this paper provide details on the Regional
Innovation System in practice in regions corresponding to the three development
stages identified by the OECD: Building on current advantages; supporting socioeconomic transition; and catching-up.
The case studies provide an illustration of how specific policy mixes have been
adapted to particular contexts, goals and challenges. The resulting policy mixes have
been established to address these factors. The policy instruments utilised reflect the
different starting points of each regions, although there is a degree of overlap.
In Baden-Württemberg, the region building from current advantages, the policy mix
includes actions aimed at:

 Maintaining current advantages in scientific excellence;
 Improving partnership cooperation and developing clusters; and
 Developing the future generation of scientists and researchers.
In the Basque Country, the ‘supporting socio-economic transition’ region, the policy mix
includes actions aimed at:

 Encouraging business innovation;
 Improving the use of ICT in the business sector;
 Promoting R&D within specific business sectors; and
 Building networks.
In Wielkopolska, the ‘catching-up region’, the policy mix includes actions aimed at:

 Encouraging innovative Foreign Direct Investment to enter the region;
 Supporting the development of emerging innovative companies;
 Establishing a modern education and training system; and
 Building networks.
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Introduction
The following paper outlines OECD best practice on Regional Innovation Systems,
examines Northern Ireland’s recent Regional Innovation Strategy from the prism of this
best practice and provides case studies of European Regional Innovation Systems.

2

Theory and road-maps

2.1

Why are regions important?
In their 2011 publication, Reviews of Regional Innovation – Regions and innovation
Policy, the OECD (Organisation for Economic Cooperation and Development) notes
the increasing significance regions play in national and supra-national innovation
systems. The reasons for this are twofold. Firstly, there has been a trend towards ‘the
inclusion of regions and their specific assets in national innovation policy’ and
secondly, because of a ‘paradigm shift in regional development policy’.i
Explaining this further, OECD states:
Many OECD regions are formulating regional innovation strategies to
increase their economic competitiveness, with a tradition of institutions
supporting innovation for regional growth. For some countries, like the new
member countries of the EU, this is a new trend based on increased
democratisation, devolution and decentralisation. For others, such as
Canada, Germany, Spain and the United States, there has been longstanding regional action in innovation.
In EU Countries, the availability of structural funds has helped regions
mobilise their assets for knowledge-based growth. Innovation has become
one of the main pillars of EU regional policy. From 1989-1993,
approximately 4% of regional policy funds were devoted to innovation (2
out of 50 billion). The share of broadly defined innovation-related spending
for the period 2007-2013 is projected to be approximately 25%, totalling
around EUR 86 billion. Nevertheless, persistent knowledge, technology and
innovation gaps between and within countries demand improved and better
targeted policies.ii

2.2

Beyond R&D in a regional context
OECD literature has a tendency to focus upon innovation systems within which R&D is
viewed as an integral building block of the broader systems.
In assessing and measuring innovation systems, the OECD examines a range of
factors:
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 Intangible assets: the OECD views innovation as the result of the interaction of a
range of complementary assets. Significantly, they are of the view that regions
should not focus exclusively upon, and should rather look beyond R&D. Significant
assets include software, human capital and new organisational structures. The
OECD note that investment in these intangible assets is increasing and overtaking
more traditional investment in physical capital (machinery and equipment) in states
with higher innovation performance; in Finland, Sweden and the United States for
example. Furthermore, firms may introduce new products on the market without
engaging in R&D. For example, in Australia and Norway the tendency to introduce
new-to-market product innovation is similar whether or not the firm performs R&D.

 Mixed modes of innovation: OECD data suggest that innovative firms tend toward
complementary strategies. Rather than seeing a division between ‘technological’ or
‘non-technological’ innovation, the OECD view such terms simplifications. They note
that ‘innovative firms introduce both product and process innovations, as well as
marketing or organisational innovations’ and that ‘this is true for firms in both
manufacturing and services’ allowing for ‘differences by sector and firm size’ (For
example, a larger share of firms in services than in manufacturing introduce only
marketing or organisational innovation’.

 Collaboration and networks: collaboration is, according to the OECD, ‘essential’.
It notes that ‘firms that collaborate on innovation spend more on innovation than
those that do not’, suggesting ‘that collaboration is likely to undertaken to extend the
scope of a project or to complement firms’ competences more than to save on
costs’. It adds that in ‘most countries, collaboration with foreign innovation partners
is at least as important as domestic co-operation’. It is noteworthy, that the
organisation considers collaboration as significant irrespective of the amount
innovation a firm carries out. As such, it holds the view that ‘policies that stimulate
collaboration and network initiatives will have an impact on the entire spectrum of
innovative firms’.

 Convergence of scientific and multidisciplinary/interdisciplinary research: the
OECD notes a trend towards multidisciplinary/interdisciplinary research. It states
‘using ‘science maps’, there is evidence that increasingly, innovations are achieved
through the convergence of scientific fields and technologies’. Adding, ‘for example,
nanoscience has arisen from the integration of physics with chemistry and is
interdisciplinary in character’. Successful multi-disciplinary research ‘requires
creating spaces for interaction and cross-fertilisation of different knowledge
domains’.iii
This is not to suggest that the OECD no longer views traditional measures, such as
business R&D expenditure, as important – to the contrary, they note that the ‘27 “big
hub” regions outperform other regions, especially with respect to innovation indicators
such as business expenditures on R&D, patenting and collaborative arrangements for
innovation’.iv Rather it is to emphasis the OECD argument that:
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… a new generation of innovation policies will need to supplement the
traditional emphasis on inputs (such as R&D as a share of policy targets)
with broader kinds of intervention. The more comprehensive policy
approach considers supporting human resources and talent, creating
demand for innovative product through public procurement, offering
advanced innovation services for SMEs, and promoting novel forms of
support for innovation networks and collaborative arrangements. Such new
areas in national policies have been vital in the agendas of regional
governments that have successfully mobilised innovation and production
capacities for regional development. Interaction between regional and
national strategies is crucial.v
For this reason, whilst recognising that the ‘growth performance of leading regions is
highly associated with investments in R&D and technological development’, the OECD
tends to favour the Regional Innovation System (RIS) concept as it expresses the
totality of what makes up the ‘multiple development patterns and growth models for
success’ employed by OECD regions.
The RIS concept defines innovation as ‘a cumulative and non-linear systemic process’
(note: non-linear is used here in contrast to a linear model of innovation, which
suggests that innovation progresses in a line – from invention to innovation: basic
research ˃ applied research ˃ innovation/diffusionvi). It is a system that relies on
interactions (both formal and informal) between stakeholders. Businesses play a
central role in the system; they are the primary recipients of technical knowledge and
know-how and the prime agents in the search for innovation’. Businesses do not,
however, operate in isolation and are reliant upon the performance of other agencies
(universities and research centres), regional frameworks (standards and regulations)
and forces influencing demand. Such interactions can, according to the OECD, be of
variable value with the ‘intensity and quality of interactions’ between agents being a key
determinant of performance’.vii
It is notable that this broad concept, as used by the OECD, is viewed as a policy tool
and a mechanism for measuring progress.
The OECD’s emphasis on the RIS concept finds support from other policy makers.
European Commission Directorate for Enterprise and Industry comments on role of
regional growth places a similar emphasis on the interaction of a variety of actors within
a sub-national context:
Growth is increasingly related to the capacity of regional economies to
change and innovate. Regions and cities have become the primary spatial
units where knowledge is transferred, innovation systems are built and
competition to attract investments and talents takes place.
Regions are an appropriate level for stimulating innovation: Many regional
governments have important competences and budgets in the field of
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innovation. Their geographical proximity facilitates the acquisition,
accumulation and use of knowledge. Regions' performance depends not
only on that of enterprises and research institutes but also on interactions
between different stakeholders, enterprises and organisations, whose
knowledge and know-how build up over time.
EU innovation policy has placed a strong emphasis on networks which link
the business to the surrounding environment (other firms, universities,
research institutes, etc.) and are active mostly at regional level, e.g. in the
field of cluster initiatives.viii
The Department for Business Innovation and Skills’ (BIS) recent economics paper
‘Innovation and research strategy for growth’ also recognises this systematic, multiactor approach, whilst noting the possible role of both national and regional
specialisation (this study has underpinned the current BIS strategy Innovation and
Research Strategy for Growth):
What does modern research teach us about innovation? Some central
robust conclusions are that innovation activity is pervasive across
industries, collective in character (involving interactions of many actors),
cumulative over time, risky and uncertain, and often rests on national and
regional specialisations. Clusters of knowledge and innovation hotspots
have emerged in a wide variety of studies as a prevalent feature of
competitive advantage. Above all, innovation performance rests not simply
on entrepreneurial actors but is powerfully shaped by the innovation
system, which is the connected set or organisations (firms, universities,
financial actors) and institutions (such as laws, regulations, and
infrastructures) that shape the environment within which firms and other
actors innovate and produce. The structure and functioning of the
innovation system is a central challenge for policymakers.ix
In a similar vein the BIS strategy Innovation and Research Strategy for Growth states:
Strong connections between key actors in the innovation system are
instrumental to create and disseminate knowledge, and improve our
success rate in building high-growth businesses. How businesses access
the UK’s research and information infrastructure – its facilities and
knowledge base – is paramount. We will encourage stronger links through
network initiatives between entrepreneurs, researchers and experts in
design, intellectual property, measurement and standards.x
Within the strategy, interaction between actors is seen to be paramount to the
development of innovation networks which may in turn lead to the ‘clusters of
innovative, high productivity businesses which drive economic growth’. The definition of
clusters used within the strategy emphasises their sub-national nature:
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Clusters are geographic concentrations of interconnected businesses,
knowledge base organisations and suppliers. They exhibit high levels of
innovation and collaboration, often involving direct business interactions
with the local research base and the application and commercial
exploitation of knowledge and Intellectual Property it has generated.
Clusters reduce the risks associated with developing and commercialising
new and emerging technologies, and supporting wider adoption and
diffusion.xi
The strategy also notes that European Commission research has ‘identified that
clusters and regional specialisation are associated with higher levels of innovation and
prosperity’xii
2.3

What makes a successful regional innovation system?
Whilst there may be significant value in developing a multi-actor, collaborative
innovation system at a regional level (along the lines outline above), OECD literature
does not support a ‘standardised “one-size-fits-all” approach around a single model’.
The group argues instead that adopting an approach that utilises the policy levers
available to a specific region and aiming toward a fixed objective – i.e. developing a
contextual and targeted strategic framework – is desirable.
The trajectory of a region’s innovation system will be largely defined by the policy tools
available to it. For example, the extent to which public revenue, spending and
investment is decentralised. Similarly, the extent to which decision making power is
decentralised will also impact a region’s ability implement a successful strategy.
Regional policy must also work within the confines of national policy. The latter may set
limits on: ‘the type and role of agencies responsible for policy design and
implementation; their articulation with representatives from different levels of
governments; and the mechanisms for co-ordination between different actions’.
Furthermore:
These elements shape the intensity and direction of the national innovation
strategy, the extent to which the national vision is an expression of regional
priorities and, thus, influences the margin of manoeuvre for regions. Ideally,
a high degree of complementarity and coherence would need to be
achieved between the two levels of policies.xiii
The above is referred to by the OECD as a region’s institutional arrangements.
Other influencing factors include the ‘quality of the policy process, the availability of
evidence to inform the choice of priorities, and the participation of regional
stakeholders’xiv. In addition, recognising regional challenges and socio-economic
opportunities may enable policy makers to prioritise measures that can influence these.
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The strategic choices a region will make will depend upon their specific context and
stage of development:

 Building on current advantages – certain regions may benefit from existing
knowledge and technological advantages. For these regions, the key policy question
is how to build on these advantages whilst leaving room for future experimentation.
Examples of these regions include: Fukuoka, Japan; Noord Brabant, Netherlands;
Baden-Württemberg, Germany; and Quebec, Canada.

 Supporting socio-economic transition - regions with previously successful
development models may require to transition to new pathways when the older
models show signs of failing. Examples may include regions like Detroit in the US
which had previously been reliant on the car industry but was negatively affected by
changes to that industry. A first step for these regions is identifying a new
development direction. A second step is to identify ‘possible transformation vectors:
attracting human capital; fostering productive use of regional traditions and
knowledge; identifying potential partnerships in national strategies, etc.’. Examples
of these regions include: The Basque Country, Spain; Shinshu, Japan; and Nuevo
León, Mexico.

 Catching up – applicable to regions that lag behind in income per capita,
productivity growth and employment generation. Such regions often lack in high
value-added economic activities, infrastructure and high-quality services. A key
strategic aim for such regions is the ‘need for knowledge absorption capacities and
skills in the targeted region’. A difficulty facing such regions is the danger of creating
dual economies, in which one part of an economy is develop, whilst another remains
underdeveloped.
A range of policy instruments available to regions are outlined in Table 1. Policy
instruments are divided according to the area they are intended to impact – knowledge
generation, knowledge diffusion or knowledge exploitation. They are also divided into
traditional, emergent and experimental instruments. How these instruments are used
and their value to a region will depend upon that region’s institutional arrangements,
the stage they are in the development cycle (building, transforming, or catching-up), a
region’s goal, as well as the input from stakeholders. Regions generally employ a
combination of policy instruments according to their needs, goals and the evidence
gathered – often referred to as a policy mix. Policy instruments can be directed a
specific sectors (SMEs for example, see Annex 1 for details). Policy mixes may also
incorporate policy from a range of policy fields:

 Regional development policy;
 Science and technology policy;
 Industrial and enterprise policy, including SME policy; and
 Higher education policy.
Table 1: Regional innovation policy instruments
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Knowledge Generation

Traditional
Instruments

Knowledge Diffusion

Knowledge Exploitation

Technology funds, R&D
incentives/supports/grants

Science parks

Incubators

Support for scientific research and
technology centres

Technology transfer offices and
programmes

Start-up support

Support for scientific research and
technology centres

Technology brokers

Innovation services (business
support and coaching)

Support for Infrastructure
development

Mobility schemes, talent attraction
schemes

Human capital for science and
technology

Innovation Awards

Training and raising awareness
for innovation

Public-private partnerships for
innovation

Innovation Vouchers

Industrial PhDs

Research networks/poles

Certifications/accreditations

Support for creativity & design
Innovation benchmarking

Emerging Instruments

Competitiveness poles
Competence centres
New generation of scientific and technological parks and clusters
Venture and seed capital
Guarantee Schemes for financing innovation

Experimental
Instruments

Cross-border research centres

Open source-open science markets
for knowledge

Regional industrial policy
Innovation-orientated public
procurement

The OECD has set out a series of guidelines for regions developing policy mixes:

 ‘…avoid negative interactions among various policy instruments and fostering
positive ones is the principle challenge’ – policy makers should consider the scope
and impact of the instruments they employ. In other words policy makers should
monitor to the interaction and outcomes of concurrent policy instruments to ensure
they are working together in a way the aids rather than hinders progress;

 ‘…finding the right balance between instruments acting on various aspects of a
regional innovation system depends on a good understanding of the system’ - one
method of enabling this is to identify bottlenecks in the existing system.

 ‘…the process of refining policy mixes will be greatly facilitated if all policy
instruments benefit from a clear definition of objective and target groups and are
evaluated properly’ - the OECD recommends that policy makers steer away from
‘generic mission definitions of innovation agency or programmes’ and that they
assess the actual impact of the measures they introduce;

 ‘... policy mixes should focus on outcomes’ – the OECD recommends that policy
makers should begin with ‘expected results’ and tailor the policy instruments to
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those results. For example, labour market and migration polices could be tailored
towards the attraction and retention of talent.xv

3

Northern Ireland’s Regional Innovation Strategy Action Plan
Northern Ireland has followed a Regional Innovation Strategy since 2003. The strategy,
Think/Create/Innovate, was supplemented by two action plans, published for the
periods 2004-2006 and from 2008-2011. This section will examine the latter of those
two plans through the prism of OECD’s guidance as outlined above.
The 2008-2011plan utilises the concept of a multidimensional, interconnected regional
innovation system as put forward by the OECD. The action plan states, for example:
Building an effective regional system depends not only on the actions of
each stakeholder, but on the connectivity and flow information between
stakeholders to achieve something greater than the sum of its parts. xvi
It puts forward a systematic approach in innovation. Within this R&D development and
expenditure is viewed as an integral but not exclusive part of a wider system.
The action plan presents a clear vision of what it wants to achieve, recognising
opportunities to build upon:

 The previous phase of research and innovation policy (the 2003 to 2006);
 Existing knowledge and talent;
 Expertise from the business community and representative bodies through
stakeholder engagement; and

 Economic growth and job creation in the years leading up to 2008. xvii
But also recognises the challenges faced:

 Closing the productivity gap with the rest of the UK;
 Promoting higher-value added activity through innovation and the commercial
exploitation of R&D;

 Increasing business expenditure on R&D;
 Competing in a global economy;
 Reversing economic underachievement; and,
 Creating jobs and wealthxviii.
The action plan outlines a range of policy imperatives and sub-objectives within those
imperatives, as outlined in Table 2.
Table 2: The Northern Ireland Regional Innovation Strategy Action Plan 2008-2011 –
Imperatives and objectivesxix
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The strategy also contained an extensive series of policy instruments for achieving
these imperatives and objectives. Each action was ascribed to a lead department or
agency, with target dates and levels of investment clearly defined. These actions are
included in Annex 2. The policy instruments employed show a mixture of actions which
fall into categories outlined in Table 1. Examples of this include (not exclusive, please
see Annex 4 for a full range of actions):

 Knowledge generation – the strategy included actions intended to: provide access to
R&D funding and support (from DARD and Invest NI, for example); offer support for
scientific research and technology centres (for example, a target to establish seven
Science and Technology Exploitation centres was included); and develop human
capital development for science (actions to increase STEM uptake among students);

 Knowledge diffusions – the strategy contained actions which sought to exploit the NI
Science Park; introduce a scheme of Innovation Vouchers (via Invest NI); utilise
technology and knowledge transfer offices (through Queen’s University Belfast and
the University of Ulster); and to develop clusters (through the Further Education
sector) and,

 Knowledge exploitation – the strategy included actions intended to: increase the
number of economically relevant PhDs (with collaboration of business and
academia); offer support and coaching to business (though Invest NI’s Business
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Improvement Service); introduce a venture capital initiative; and encourage
innovation-orientated public procurement.
The actions also contained a range of traditional (e.g. R&D funding and support),
emerging (e.g. venture capital) and experimental (innovation-led public procurement)
policy instruments.
Collaboration is a key element of the strategy with actions designed to encourage
cooperation between businesses, businesses and academia, and on a cross-border
basis.
The 2008 to 2011 plan was based upon an ‘evaluation of the Regional Innovation
Strategy’. It recognises that progress ‘is an iterative process’ and includes mechanisms
to establish and monitor ‘indicators against which performance will be benchmarked on
an annual basis’, through a review process.
In summary, an analysis of the 2008 to 2011 action plan shows it to contain many
elements of OECD theory and guidance. It puts forward a contextual, multidimensional, systemic approach to innovation, in which R&D is an integral feature but
not the exclusive measure of development. It sets out a clear vision, based on
opportunities and challenges, and was developed with stakeholder impact. The policy
mix reflects the identified challenges and opportunities, and also Northern Ireland’s
institutional arrangements. The policy mix also contains instruments from the OECD
three policy areas – knowledge generation, diffusion and exploitation. The policy mix
contains actions to encourage collaboration at a number of levels. Mechanism for
review and benchmarking were included in the policy. Significantly, it also took a longterm view of innovation policy, leaving room for flexibility and incremental progress.
The Department’s own assessment of the plan demonstrates that it was successfully
delivered. A summary of the assessment’s findings is as follows:

 Imperative One: “To establish Northern Ireland as an outward-focused & competitive
region in the global knowledge economy – with an international reputation for
innovation excellence” - All 17 actions falling under Imperative One have been
progressed with many targets achieving positive results;

 Imperative Two: “To encourage Northern Ireland’s businesses to become more
innovative and creative in order to compete in the global market” - 37 of the 38
actions are well on target with many already achieving positive results;

 Imperative three: “To encourage Northern Ireland Government & the wider NI Public
Sector to lead by example in championing and exploiting Innovation and R&D” - The
majority of the 19 actions met their targets.

 Imperative four: “To ensure that the Northern Ireland education system adopts an
enhanced role in developing a culture of innovation and creativity and enables
people to recognise opportunities in the knowledge economy” - Progress on the 28
actions was very positive.xx
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It is also worth noting that the Northern Ireland Research and Development (R&D)
Statistics 2010 show that, coinciding with the period covered by the plan:

 There was an increase of £38.6m (8%) in cash terms in Northern Ireland total R&D
expenditure between 2009 and 2010, driven almost equally by Businesses and the
Higher Education sector;

 Total business R&D expenditure in 2010 was £344.0m, up £20.3m (6%) in cash
terms on the previous year; and,

 Between 2005 and 2010, overall Business R&D expenditure increased by 123% in
cash terms (from £154.3m).xxi
Whilst the above certainly points to success, it should be borne in mind that in the
same period:
Companies with 250 or more employees accounted for 61% of business
R&D expenditure in 2010, although they represented only 10% of R&D
performing companies. Small firms (i.e. those with less than 50 employees)
represented some 69% of R&D performing companies and accounted for
just under a fifth (17%) of total business R&D expenditure while R&D
expenditure by Small and Medium-sized companies (SMEs)* accounted for
39% of the total business expenditure. Total SME expenditure fell by
£10.9m (-8%) from 2009 to 2010, in cash terms. However, since 2005
SME expenditure has increased by 78% to £133.4m. xxii
Between 2001 and 2008 the proportion of R&D expenditure attributed to large
companies fell, although it has increased in the last two measure years (59% in 2010,
57% in 2009 , 41% in 2008 49% in 2007, 44% in 2006, 47% in 2005, 44% in 2004,
46% in 2003, 60% in 2002 and 69% in 2001).xxiii
Also in 2010:

 The majority (71%) of R&D expenditure was from within the manufacturing sector;
 68% of Business R&D expenditure was carried out externally owned companies,
representing 13% of all R&D performing companies;

 54% of SME expenditure on R&D came from their own funds, 17% from government
funding;

 50% of Business (non-capital) expenditure on R&D was on experimental
development, 42% on applied research and 8% on basis research; and

 94% of expenditure was on in-house R&D, 6% was on purchased R&D (71% of inhouse expenditure was non-capital);

 The number of companies receiving R&D tax credits increased for the fourth year in
the row (52 in 2007, 57 in 2008, 77 in 2009 and 80 in 2010);

 Collaborations between business and academia fell slightly from 50 in 2009 to 46 in
2010 (of which 11 were with Higher Education, 21 with other businesses, and 14
with both).xxiv
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Furthermore employment in R&D has increased over recent years, in 2010 3,950
employees (on a Full-time Equivalent (FTE) basis) were engaged in R&D work –8.2%
of all employees of companies involved in R&D. Comparable figures for 2009 were
3,520 employees or 5.8% of all employees of R&D companies (2008:5.7% 2007: 5.7%,
2006: 5.9%, 2005: 5.2%, 2004: 5.2% and 2003: 6.3%). In 2010, salaries and wages per
R&D FTE was £35,000, a decrease of 1.7% from £35,600 in the previous year. xxv
The data presented in the Northern Ireland Research and Development (R&D)
Statistics 2010 retains a focus on R&D expenditure as primary measure of progress.
Although other measures are included – measures of human capital and collaboration
– there may be scope to provide a more holistic approach. As recommended by the
OECD the following measures may aid a better an understanding of Northern Ireland’s
innovation landscape:

 Tertiary educational attainment;
 Students in tertiary education;
 Patents per x inhabitants;
 High-technology and knowledge intensive service employment as a percentage of
total employment;

 Co-inventions within region, co-inventions within country, and co-inventions with
foreign regions.xxvi
Whilst such statistics are available in other Northern Ireland publications, collecting this
data together could benefit the quantitative understanding of the region’s innovation
landscape. One possible suggestion would be the development of a data series that is
similar to the EU’s Innovation Score Board (see Box 1).xxvii

Box 1: European Innovation Scoreboard
The EU Innovation Scoreboard examines 25 innovation indicators to rank
country performance. Indicators are divided into three categories:

 Enablers", i.e. the basic building blocks which allow innovation to take
place (human resources, finance and support, open, excellent and
attractive research systems)

 "Firm activities" which show how innovative Europe's firms are (firm
investments, linkages & entrepreneurship, intellectual assets); and

 "Outputs" which show how this translates into benefits for the economy as
a whole (innovators, economic effects).

NESTA’s assessment of the action plan (2009) noted that the plan ‘demonstrates the
commitment of a wide range of Northern Ireland organisations to improving innovation
performance’ and that this ‘broad-based commitment to an innovation agenda provides
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a strong basis for future development’. The also concluded that the plan exhibited ‘a
very significant level of support’ and, in doing so, created ‘opportunities to change
behaviours and to encourage firms to undertake more R&D and innovation’.xxviii
In a more general sense NESTA noted:
Institutional structures in Northern Ireland also mean that policy coordination for innovation in Northern Ireland is limited with responsibility for
delivering on Northern Ireland’s regional innovation strategy residing within
a single department (DETI). Albeit supported by an inter-departmental
working group, this structure limits the group’s influence over other
departments’ and agencies’ policies which might influence Northern
Ireland’s innovation capability. Finally, with the Northern Ireland system noone currently has responsibly for ‘innovation-proofing’ proposed policy
developments, again weakening the challenge function. In the area of
Science and Technology MATRIX is a notable exception but this addresses
only an element of the broader innovation agenda.xxix
Concluding:
In terms of innovation, Northern Ireland therefore currently has something
of an institutional deficit compared to its leading international competitors.
A key recommendation from the paper was that Northern Ireland establish an
innovation council with capabilities to ‘analyse, challenge and support developments in
innovation capability’. One suggestion was extending MATRIX ‘towards a more holistic
and system-wide innovation agenda and combining it with the existing Interdepartmental Working Group on Innovation within a single non-departmental
government body’.xxx The belief being that such a body would improve Northern
Ireland’s monitoring, analysis and challenge functions, enabling ‘systematic or regular
monitoring of Northern Ireland’s innovation capabilities’.xxxi
Other recommendations arising out of NESTA’s assessment of Northern Ireland’s
Regional Innovation System included:

 A Service Innovation Grant Scheme to support non-technical innovation – to directly
benefit innovation in the service sector;

 A requirement for collaboration to encourage co-operation on innovation and R&D;
and

 Northern Ireland Government should work to implement a two-tier funding system to
encourage stronger regional alignment of the universities. This funding system could
be based on the Scottish two-tier model outlined in Box 2.xxxii
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Box 2: New Horizons – The Scottish Approach
The Scottish approach to university funding comprises of two funding streams. The
General Fund for Universities (GFU) provides formula-based, mainstream funding
for universities with fewer restrictions and more flexibility on how this money can be
spent. The Horizon Fund for Universities (HFU) will provide additional funding but
this will be linked to outputs or outcomes related to key government strategies and
priorities. The overarching aim is to ensure that public funding for universities is
supporting “activities which are well aligned with the Scottish Government’s
Purpose, its economic and skills strategies and its other policy frameworks”.

4

Case studies
The following section provides four case studies of regional innovation strategies, on
from each of the OECD groupings - building on current advantages, supporting socioeconomic transition, and catching up.

4.1

Baden-Württemberg, Germany – building from current advantages
Baden-Württemberg’s regional economy based upon its automotive, mechanical and
pharmaceutical industries.
Statistically, the region is one Europe leading sub-national areas for R&D and
innovation:

 In 2007 the region’s R&D expenditure was €15.7bn, equivalent to 4.38% of national
GDP;

 In excess of 80% of R&D activities are accounted for by business sector, with 10%
emanating from the University Sector and 9% from the non-university research
institutes;

 In 2009, 32% of patents applications submitted to the German patent office (total
applications 15,532) came from Baden-Württemberg; and

 In 2007, 116,234 personnel (full-time employed) were engaged in R&D in the
Baden-Württemberg region, 23% of the national total.xxxiii
The region is a Federal state and has legal and economic power to ‘run a
comprehensive and ambitious research and innovation policy’. The Ministry for
Science, Research and the Arts has responsibility for research policy and support,
focussing on higher education institutes non-university research institutions. The
Ministry for Economic affairs is responsible for the business-orientated technology
policy and support.xxxiv
In addition to teaching and research, Baden-Württemberg’s universities also take part
in technology transfer, and offer training and qualifications. The universities have a
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considerable level of autonomy and are responsible for their own profiles and areas of
focus.
Baden-Württemberg’s higher education research infrastructure includes:

 nine universities;
 23 state universities of applied sciences, six colleges of education;
 10 colleges of art and music;
 eight professional academies; and,
 numerous state-accredited private higher education institutions.xxxv
In addition, the non-higher education sector comprises a large number of research
institutions that are active in the areas of basic and application-oriented research.
Technology transfer is supported by a decentralised network of Steinbeis Foundation
transfer centres. The region also has technology-specific and sector-specific
institutions which coordinated networks, including: BIOPRO Baden-Württemberg
GmbH, Photonics BW e.V., Baden-Württemberg: Connected (bwcon) and Medien- und
Filmgesellschaft Baden-Württemberg (MFG), a media and film company.
Baden-Württemberg research and technology policy is characterised by cooperation
between people and institutions in the science, business and political sectors. The
government’s research policy prioritises innovation support, education and further
training. Policy priorities include:

 Scientific excellence – which seeks to maintain the region’s international position in
this area. Policy instruments include:

• profile formation via local setting of priorities and inter-location competition;
• creation of performance incentives for top research;
• promotion of framework conditions conducive to research; and.
• intensification of quality assurance measures for public research, taking account
of international standards.xxxvi

 Enhancing science-industry cooperation through partnership. Policy instruments
include:

• promotion of technology transfer and science-industry networking; and,
• ensuring that industry-oriented non-university research institutions can provide
the performance they need to provide in order to serve as innovation drivers for
industry.xxxvii

 Targeted support for young researchers – which seeks to ensure future staffing
needs at research institutes and innovative companies can be met. Policy
instruments include:

• young researchers' opportunities for independent research are being enhanced;
and,
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• a broad spectrum of programmes is being offered for promoting doctoral-degree
projects, especially within the framework of structured doctoral research groups
and graduate schools, as well as for promoting post-doctoral work and junior
professorships.xxxviii
Support measures offered within the region include:

 Innovation vouchers ;
 Patent application support;
 Innovation assistance;
 Funding of joint research projects;
 Young innovators (funding science-based start-ups from universities)
 Cluster policy providing financial support and assistance to those wishing to create
clusters;

 Technology funding programme – provides R&D grants and loans to business and
supports the creation of an ‘innovation climate’; and,

 Innovation coaching – programme aiming to foster innovation amongst SMEs. xxxix
4.2

The Basque Country – socio-economic transformation
The Basque Country successfully repackaged a former industrial manufacturing area.
New technologies and R&D are rising in prominence, with government promoting
bioscience, nanoscience, alternative energy and electronic transport in particular.

 R&D expenditure is equivalent to 1.96% of GDP, just below Spain’s leading region
Madrid (which spends the equivalent of 2% of GDP on R&D);

 Basque companies have financed almost 59% of the total expenditure and have
executed 81.1%;

 Today, seven Basque companies are placed among the 1,000 European companies
with the highest investment in R&D;

 30.5% of SMEs have developed technological innovation;
 Medium and high-tech exports represent 51.5% of total exports;
 In 2009, 16,684 people were working in R&D and 10,374 were working as
researchers;

 In 2009, 190 Patents and 107 Utility Models were published; and,
 42% of the population aged between 25 and 64 are graduates of higher education.xl
The Basque government Department for Industry, Trade, and Tourism, is responsible
for regional innovation policies, alongside its agency the Society for Industrial
Promotion (SPRI). The SPRI’s work covers a number of areas:

 Grants and services;
 Infrastructure solutions;
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 Financial solutions;
 Entrepreneurs;
 Internationalisation;
 Innovation and technology; and,
 Training and awareness.xli
In 2009 the agency has a budget of €137m to support innovation activities.
Current policy instruments fall under five headings:

 Innovation and Competitiveness Support, which includes:
• Encouraging the improvement of companies competitiveness, facilitating
partnerships and networks.

• Itinerary of innovation and competitiveness. To support the development of
competitiveness and Innovation routes in companies based on developing
strategic analysis for the future.

• Developing innovation projects in the areas of: Rethinking the Strategy of the
Organisation; Market Innovation and Organisation; Development of Innovation
Capacity.

 ICTs for competitiveness, which includes:
• Promoting the digitisation of the internal processes of SMEs and the relationships
with customers, suppliers and governments.

• Encouraging the incorporation of ICT through the support of collaborative
projects developed by a group of companies, promoted by associations of
companies and lead by SMEs which innovate in the use of ICTs.

 R&D Support, which includes:
• Improving the competitiveness of enterprises through the promotion of R&D
projects to develop new products.

• Supporting integrated industrial research projects in strategic sectors and
promoting public-private partnerships in research and technological development
and innovation.

• Promoting R&D actions oriented to the use or generation of marketable
knowledge to create new businesses in new scientific and technological based
companies.

• Technical reports qualifying for tax purposes.
• Supporting the noneconomic activity of Technology Centres and Technology
Corporations.

• Supporting Science, Technology and Innovation Dissemination projects.
 Modernisation and renovation of manufacturing equipment, which includes:
• Achieving a high degree of modernisation of production equipment for small and
medium industrial enterprises.
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 Entrepreneurship, which includes
• Supporting new innovative industrial projects, protected by a Business Innovation
Centre (BIC), in the maturation of the idea and the starting up stages. xlii
The Basque Country government has promoted the Basque Science, Technology and
Innovation Network to develop markets, build smart technology infrastructure,
coordinate networking.
This Network is divided into three sub-systems:

 Scientific and University Sub-system: Universities, Cooperative Research Centres
(CIC) and Fundamental and Excellent Research Centres (BERC);

 Technological Development and Innovation: Sub-system: Technology and Sectoral
Centres, International Centres for Technological Development and Transfer,
Certification Authorities and Laboratories, Public Research Organisations, Business
and Health R&D Units; and

 Innovation Support Sub-system: Technology Parks, Business and Innovation
Centres, Intermediate Organisations for Innovation.xliii
Financial support measures include:

 GAITEK: aims to improve the competitiveness of business through R&D. The
initiative supports R&D actions, such as studies of technical viability prior to the
starting-up of the project or other actions taken within the project. In 2011, €37.3m
was made available through the fund;

 ETORGAI: supports the implementation of integrated industrial research projects in
strategic sectors and promotes public-private partnerships in Research and
Development. It is also intended to strengthen SMEs and facilitate application to
Framework Programme 7. In 2011, €10m was available through the fund.

 Innovación Excelente Aldatu: aims at encouraging businesses to develop the ability
to innovate systematically, by way of innovation in marketing and organisation.
Projects focus on key areas, such as Market Innovation, Rethinking the Strategy of
the Organisation and Organisation and Development of Innovativeness among
Businesses. In 2011, €6m was made available through the fund.

 IKERTU: aimed at strengthen the competitiveness of scientific and economic
sectors. The fund supports training and the enhancement of human capital. In 2011,
€1.1m was available through the fund.

 ETORTEK: fund supporting regional technology centres. In 2011, €9m was available
through the fund (falling form an initial €26.6m); and,

 SAIOTEKL: aimed at supporting members of Basque Science, Technology and
Innovation Network to carry out their fundamental research activities. In 2011, €9m
was available through the fund (falling form an initial €33.38m in 2006).xliv
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Wielkopolska, Poland – Catching up
Wielkopolska is of Poland’s most important industrial centres, accounting for one tenth
of Polish GVA. The region is home to large investors in the automotive industry. It
produces 7.3% of the domestic car output, 40% of the domestic output of public
transport vehicles and 80% of the domestic output of trucks and tractors. The region is
known for business process outsourcing and logistics sectors. It is also the destination
for a considerable amount of foreign direct investment, estimated at €4.7bn. In 2009,
there were 5,713 foreign firms operating in Wielkopolska, 8.7% of all foreign firms in
Poland.xlv
Despite this inter-regional disparities remain: Pozan, the region’s capital, is the most
vibrant area, whereas the northern and southern areas have not been able to exploit
their geographic advantages to the same extent as the central areas.
The region faces three major challenges:

 Embedding FDI into the innovation system: improving cooperation between regional
public research institutions;

 Supporting the development and emergence of innovative companies – in 2005
approximately one third of companies in the region engaged in innovation. Between
2003 and 2005 innovation expenditure fell by 40%. The OECD has recommended
that innovation support should be tailored to specific sub-regional contexts. In
Poznan, support for high-tech companies is applicable, but in other regions
incremental innovations may be more appropriate; and,

 Establishing a modern educational and training system: the lack of a modern
education and training system has ensured that arresting high unemployment
difficult. The OECD suggest that the supply of specialised human resources, such
as science and engineering graduates, is insufficient to meet the needs of the
region.xlvi
Wielkopolska’s regional innovation system is governed by a regional parliament, a
Board of the Region and the Marshalls Office. The regional parliament is responsible
for the adoption of local legislative acts, regional development strategy and regional
programmes, election and dismissal of members of the board as well as adoption of
the regional budget. The Board of the Regions, with the assistance of the Department
of Regional Policy and Department of Implementation of Regional Programme is the
managing authority of the Wielkopolska Regional Operational Programme 2007-2013
(WROP).
The budget for developing a regional innovation system in the period 2007 to 2013 is
€508m (the average annual funding of innovation support measures is approximately
about €72m during the seven-year programming period). The main objective of
development policy is to improve the organisation and coordination of business
intermediary organisations, improve the quality and facilitate the access to innovation
advisory services and training, as well as tailor the services to the company needs
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through continuous skills development and exchange of experts. Specific objectives
contained in the WROP include:

 Improving investment conditions
 Increasing the ‘professional activity’ of inhabitants; and,
 Knowledge and innovation transfer.xlvii
In addition WROP Competiveness of Enterprises priority includes measures to finance:

 The building of an entrepreneurship incubator to ensure provision of systemic
business advisory services

 The purchase of research equipment to increase the Wielkopolska innovation;
 Investment in projects for micro- and small-medium size enterprises; and,
 Cluster initiatives.xlviii
Specific support measures include:

 Development of the system of financial instruments in support of entrepreneurship:
intended to improve access to finance for micro-businesses and SMEs. The funding
is made available to businesses in the form loans, guarantees and other financial
instruments. Fund stability is encouraged by ensuring that repayments from
business are invested in other firms. In 2011, approximately €17.1m was made
available through the fund (made up €4.3m of national funding and €12.8m from EU
structural funds).

 Innovative for Wielkopolska: awards funding to projects which improve innovation,
competitiveness, the flexibility of the labour market and create jobs. €50,000 of
regional funding was been available annually.

 Support to linked to the Regional Innovation Strategy: Three funding stream are
available, for the creation and development of businesses and intermediary
organisations, for the construction of new buildings or the development of existing
ones, and the Joint European Support for Sustainable Investment in City Areas. A
total of €10.1m was made available through these streams in 2011 (comprising of
€1.8m National funding, €6.7m EU structural funds, and €1.6m private funding).

 Science-Industry collaboration: three funding streams are in operation to promote
science-industry collaboration – those aimed developing regional strategies, for the
development of networks, and for supporting PhDs. In 2011, €3.9m was made
available through these streams (comprising €0.6m National funding and €3.9m EU
structural funds).

 Development of networks and co-operation: funding is available for the projects
aimed at the promotion of clusters/networks, purchase of specialised advisory
services, technology/knowledge transfer and infrastructure investments. In 2011
approximately €7m was made available through this stream (comprising of €6m EU
structural funds and €1m private funding).
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 Support to SMEs development: aims at the socio-economic development of the
region through the support for the SME sector with the view to increasing the
innovativeness of enterprises, extending their activities, and creating new work
places. In 2011 approximately €42m was made available through this stream
(consisting of €22m EU structural funds, €18m private funding, and €1m National
funding).xlix
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Annex 1: Innovation policy instruments targeting SMEsl

Target of support

Global Connections

Reactive tools providing inputs for
innovation

Pro-active tools focusing on learning to
innovate

Experience poles

International technology transfer scheme

Cross-border technology centres

Mobility schemes

Funding for international R&D

Support for global networking of firms
Cross-border innovation vouchers
Lead market initiatives

Collective technology or innovation
centres

Cluster policies
Ro-active brokers, matchmakers

Regional System

Innovation Vouchers
Support for regional networking of firms
Schemes for acting on the culture of innovation

Individual firms

Incubators with 'hard' support

Management advice

Traditional 'reactive' technology centres

Incubators with 'soft' support

Seed and venture capital funds

Pro-active technology centres

R&D subsidies or tax incentives

Audits, monitoring of needs
Innovation coaches
Techno-economic intelligence schemes
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Annex 2: NI Regional Innovation Action Plan 2008-11li
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