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1. Introduction

This paper presents a review of the main research and policies on the relationships between innovation and
competitiveness at European level. In particular, this paper provides a comparative assesment of innovation
performances in the EU regions making use of index of regional innovation and competitiveness: RIS -
Regional Innovation Scoreboard Index and RCI - Regional Competitiviness Index.

Literature on innovation and competitveness topic is vast. Economic analysis, both a theoretical and at
empirical levels, has long been investigating the role of innovation in generating growth and
competitiveness. Innovation has been cited as one of the key factors that affects competitiveness. The link
between innovation and economic trends has been broadly in-depth and analyzed at microeconomic and
macroeconomic level). Despite widespread agreement about its benefits, innovation as concept is still poorly
understood. In this terms, rresearch and development spending, the ability to have human capital with
outstanding technical and scientific skills, the presence of a consolidated system of relationships between
universities, research centers and businesses are factors that can create new knowledge twhich in
turngenerates, in a favorable context, growth and economic development (Quadrio Curzio - Fortis - Galli,
2002; Quadrio Curzio - Fortis, 2007).

In the light of all different definitions, interpretations and indices of the term innovation we consider
appropriate to proceed in this work by analyzing the concept of innovation, first related to competitivess and
second as a factor that can generate growth and economic development. Bodies of research on the
relationship between innovation and competitiveness include: econometric and statistical analyses, economic
models, micro or macro case studies. If on one hand Regional Innovation is considered as a fundamental
driver for economic growth and competitiveness in Europe on the other hand also competitiveness enters in
the debate strengthening development in the different European regions.

Recent studies (Asheim et al., 2015) on innovation and competitiveness (e.g., Innovation Scoreboard,
Regional Innovation Monitor, Regional Competitiveness Report etc.) are a clear evidence of the growing
interest in measuring and illustrating relationships between innovation-competitiveness and economic
growth at various levels (regional, national, EU). Such multi-level policies should be considered as central
determinants to frame strategies which are smart, inclusive and eventually linked to principles of
sustainability and territorial cohesion.

Consistently with these concepts, EU Regions have been identified as the crucial actors along the Research
and Innovation (R&I) policy process. Regional authorities are expected in fact to concentrate public
resources on a few development priorities in innovation, to outline measures to stimulate private R&D
investment, to build on competitive advantages along their value chain, to foster stakeholder involvement
through an innovative governance while supporting evidence-based policy and programmes that include a
sound monitoring and evaluation system.

This paper contributes to this debate by presenting a comparative analysis between innovation and
competitiveness. The aim of this paper is to compare, at regional level, the degree of innovation and the
degree of competitiveness comparing first the above mentioned indeces. This analysis allows to build a
European map that compare the most innovative regions and the most competitive regions. In the light of this
comparison the differences and similarities will be highlighted, as well as the correlation between the index
of innovation and regional competitiveness. At the end the paper will present some policy indications on
possible courses of action for innovation and competitiveness of European regions.



2. The theoretical framework of concepts of innovation and competitiveness

The concept of Regional Innovation System

There is a widespread consensus in academic and policy debates that knowledge and innovation are
eminently important for securing competitiveness, dynamic growth and prosperity of regional economies.
The regional innovation system (RIS) approach figures prominently in scholarly discussions about the
uneven geography of innovation and factors that shape knowledge generation and innovation capacities of
regions. Since its development in the 1990s, RIS has attracted considerable attention from economic
geographers and innovation scholars. Protagonists of the RIS notion have convincingly argued that the
question of regional scale is essential in understanding new knowledge creation and its economic
exploitation.

The RIS concept combines insights from the literature on innovation systems (Lundvall 1992; Nelson 1993;
Freeman 1995; Edquist 1997) with the simultaneously burgeoning contributions on territorial innovation
models (Moulaert and Sekia 2003).

Simultaneously to the emergence of the innovation systems approach in the 1980s, the concept of industrial
districts was rediscovered and used to explain the success of post-Fordist regions characterised by flexible
production systems and tight inter-firm networks giving rise to external economies of scale (Brusco 1982;
Pyke, Becattini, Sengenberger 1990; Asheim 2000). It was a revival of Marshall’s (1920) ideas on the
importance of local and regional context for the exchange of knowledge, the development of a local labour
market and supplier industries. A large body of related work contributes to unveiling how regional context
conditions shape innovation performance, including research on learning regions (Asheim 1996), innovative
milieu (Camagni 1995; Maillat 1998a; Crevoisier 2004), and clusters (Swann and Prevezer 1996; Baptista -
Swann 1998; Porter 1998, 2000; Maskell 2001).

Common to these territorial innovation models (Moulaert and Sekia 2003) we can find a systemic
perspective for which innovation results from interactive learning processes between different types of
actors. This approach offers an unifying framework for these models despite all specificities of each model
(Asheim, Smith, Oughton 2011). Innovation systems are per definition an open systems (Clark and Guy,
1998) which raises the following questions: how to delineate innovation systems and how to draw
boundaries? The rationale for applying a system perspective a regional level lies in the importance of
geographic proximity for knowledge exchange and interactive learning as well as the role of the region in
meso-level governance.

In this sens, the RIS approach emphasises the importance of geographic proximity for knowledge transfer
and learning and thereby legitimises the regional perspective on innovation systems. Knowledge is partly
tacit and thus difficult to transfer over distance (Polanyi 1958). Malmberg and Maskell (1999, p. 180) argue
that the proximity argument relates to the “time geography of individuals”. Everything else being equal,
interactive collaboration will be cheaper and smoother, the shorter the distance between the participants.”
Furthermore, tacit knowledge is embedded in a social, cultural and institutional context and as Gertler (2004)
shows in his empirical investigation on German manufacturers operating in the US, tacit knowledge may
lose its value when applied in other contexts. Geography is also important due to the spatial bias of social
networks facilitating the circulation of knowledge (Granovetter 1973, 2005). The main reason for the spatial
bias is that geographic proximity is important in establishing social networks (Agrawal, Cockburn, McHale
2006). This is intensified by the low mobility of labour. Breschi and Lissoni (2009, p. 460) find evidence that
“[t]he fundamental reason why we observe geographical localization of patent citations is the low propensity
of a special category of knowledge workers and providers of knowledge intensive services (the inventors) to
relocate in space.” Furthermore, the dominant geographic scale for sourcing knowledge through recruitment
is regional (Grillitsch, Tédtling, Hoglinger 2013; Plum and Hassink 2013).

Regions often represent important levels of governance situated between the local and municipal level, as
well as the national and the international level. According to Howells (1999, p. 72) three dimensions define
the importance of the regional level, namely: “1. the regional governance structure, both in relation to its
administrative set-up and in terms of legal, constitutional and institutional arrangements; 2. the long-term
evolution and development of regional industry specialisation; 3. additional core/periphery differences in



industrial structure and innovative performance.” The relative independence and strength of regional
government like in Austria or Germany, or the weakness of national government like in Italy can be
important drivers for the emergence of RIS (Asheim - Isaksen 1997). For example, the success of Baden-
Wiirttemberg’s technology policy was to a large extent contingent on the federalist form of governance in
Germany, which provides for independence, resources as well as high competencies of the regional
government. However, even without legislative autonomy and funding opportunities, regions can play an
important role in coordinating innovation activities and supporting the local industry, exemplified by Emilia-
Romagna in Italia (Bianchi- Giordani 1993). Consequently, an innovation system perspective is often
justified at regional level.

This, however, does not yet tell us much about what RIS actually are. RIS understood in a narrow sense
comprise two sub-systems, one capturing actors exploring and generating new knowledge and another one
encompassing firms engaged in the exploitation of innovations. The knowledge exploration sub-system
typically refers to wuniversities, public and private research organisations, technology mediating
organisations, workforce mediating organisations and educational organisations. The knowledge exploitation
system relates to firms, often organised in one or several clusters potentially with horizontal networks
between competitors and collaborators and vertical networks along the value chain. In a broad sense, RIS
encompass all regional economic, social and institutional factors that affect the innovativeness of firms
(Lundvall 1992). The broad perspective views the two sub-systems as being embedded in an institutional and
organisational support infrastructure for innovation. (Autio 1998; Cooke 1998; Todtling and Trippl 2005;
Asheim 2007).

Moreover, RIS are systemic due to the networks and interactions between the actors. Hence, it is
questionable to speak about a regional innovation system if there is a lack of interactions of regional actors
within and between the two sub-systems. These interactions are perceived to be socially embedded. Thus, the
two dimensions of social capital, i.e. social networks and shared norms, values and a culture of trust (Putnam
1995; Burt 2000), are assumed to contribute to interactive learning and thus the functioning of RIS.
Accordingly, the RIS approach places a stronger emphasis on informal institutions as compared to the
national variant. However, common to both, the national and regional innovation system approach, is the
central role of innovation policy for shaping the conditions for innovation and thus for constructing regional
advantage (Asheim, Moodysson, and Todtling 2011; Tddtling, Asheim, Boschma 2013).

From the above, a clear distinction can be made between the RIS and all antecedents like industrial districts,
innovative milieus or industrial clusters. From the start, these concepts zoomed in on interrelated firms in
one or related industries that are co-located in space. As the cluster literature evolved, the importance of
knowledge exploration to promote innovativeness has surfaced. The RIS approach, however, is more general
and encompassing insofar as it looks at the systemic integration of these elements in a region, including the
institutional and organisational support structures. A RIS furthermore can capture one (e.g. in a specialised
region) or a variety of clusters in different stages of development (T6dtling & Trippl 2004).

This implies, furthermore, that RIS are arguably more relevant units of analysis for structural change (even if
the existing literature suffers often from a static perspective) than for instance industrial clusters. The reason
is that new path of development often results from the combination of related or unrelated industries,
knowledge bases, and economic activities, thus from combinations that transcendent cluster boundaries.

The RIS approach has essentially contributed to a better understanding of the geography of innovation. Its
advocates have offered rich explanations for the sources and dimensions of the variegated nature of regional
innovation, that is, why and in what respects innovation activities differ between regions. Finally, in the light
of all that RIS concepts, we will try to understand the link between innovations and competitiveness of
European regions.

Literature overview on the Regional Competitiveness

The notion of competitiveness of regions remains an area of contested theoretical debate, with some authors
arguing that firms compete for resources and markets. Nevertheless, a significant forum of scholarly and
practitioner-based research has developed, in recent years, with the aim of theorising upon and empirically
measuring the competitiveness of regions. However, the disparate and fragmented nature of these approaches



has led to the lack of a substantive theoretical foundation underpinning the various analyses and
measurement methodologies employed.

Competitiveness of regions generally refers to the presence of conditions that enable firms to compete in
their chosen markets and for the value that these firms generate and to be captured within a particular region
(Begg, 1999; Huggins, 2003). Regional competitiveness, therefore, consists on the capability of a particular
region to attract and maintain firms with stable or rising market shares in an activity, while maintaining
stable or increasing standards of living for those who participate in it (Storper, 1997). Given this,
competitiveness may vary across geographic space, as regions develop at different rates, depending on the
drivers of growth (Audretsch and Keilbach, 2004).

While the competitiveness of regions is intrinsically bound to their economic performance, there exists a
growing consensus that competitiveness is best measured in terms of the assets of the regional business
environment (Malecki, 2004, 2007). These include the level of human capital, the degree of innovative
capacity, and the quality of the local infrastructure — all of which affect the propensity to achieve competitive
advantage in leading-edge and growing sectors of activity. The influence that assets and other externalities
can have on firm competitiveness, such as the ability of regions to attract creative and innovative people or
provide high-quality cultural facilities, are all important features of regional competitive advantage (Kitson
et al., 2004). In other words, competitiveness is increasingly concerned with creativity, knowledge, and
environmental conditions, rather than being purely based on accumulated wealth (Huggins, 2003).

Economic literature is now full of research and analysis on regional competitiveness. As Martin (2005)
outlines, concern with competitiveness has filtered down to the regional, urban, and local levels, particularly
the role of regionally based policy interventions in helping to improve the competitiveness of regions and
city-regions. In many advanced nations, these interventions form part of a strategic framework to improve
productive and innovative performance. From this policy perspective, the key drivers of regional
competitiveness are usually considered to consist of the enhancement of knowledge and creativity through
clusters (Porter, 1998) or networks (Huggins and Izushi, 2007) of firms and complementary organisations.
This perspective resembles the views of the endogenous school of regional development, which argues that
regions themselves act as an organisational form of coordination facilitating sustainable competitive
advantage (Courlet and Soulage, 1995; Garofoli, 2002; Lawson and Lorenz, 1999; Maillat, 1998Db).

Despite these developments, both the concept and the measurement of competitiveness at a regional level
remain a contested areas of analysis, with some suggesting that “competitiveness league tables are inevitably
seductive for regional development agencies and the media keen to absorb ‘quick and dirty’ comparative
measures of regional economic performance” (Bristow, 2005: 294). When conceptualising regional
competitiveness, it is crucial to distinguish it from the concept of competition. Certainly, by writing in terms
of competitiveness, one inevitably invites the reader to think of head-to-head conflict. Yet, the concept of
competitiveness a national or regional level is only competitive in the sense that it refers to the presence of
conditions that will enable firms to compete in local, national, and international markets. Regions ‘compete’
in trying to provide the best platform for operating at high levels of productivity, but this is very different
from the kind of direct competition undertaken by firms. It is the zero-sum conceptualisation of regional
competitiveness which often leads to the premise that there must inevitably be both winners and losers
(Bristow, 2005).

Malecki (2004) usefully distinguishes between low road and high road competition. As he points out, regions
may compete on the basis of low wages, docile labour, and low taxes, but such low road competition will
simply perpetuate an inability to upgrade to an economic base with higher skill and wages. Conversely,
competition on the high road involving, for example, knowledge policies aimed at promoting
entrepreneurship and knowledge-based economic development, can lead to positive-sum outcomes that bring
benefits to all regional economic and social activities (Leborgne and Lipietz, 1988; Malecki, 2004). For
regions, therefore, it is important that competitiveness not only leads to increasing market shares in a
particular industry but also raises, or at least maintains, the standard of living, as this should be the end goal
of competitive activity (Aiginger, 2006; Storper, 1997). In general, regional development concerns the
upgrading of the economic, institutional, and social base, with entrepreneurship that is able to unlock wealth



being a prime source of development (Amin, 1999). Consequently, entrepreneurship is central to regional
economic growth and competitiveness (Audretsch and Keilbach, 2004; Malecki, 2007).

Spatial economics which does not incorporate entrepreneurship factors may fail to understand and identify
key sources of regional development, with regions that are open and creative often able to attract human
capital and enjoy more dynamic entrepreneurship (Benneworth, 2004; Lee et al., 2004). In a competitive
environment, entrepreneurs will be alert to opportunities and contribute to regional economic growth
(Audretsch and Keilbach, 2004). However, changes in levels of entrepreneurship and contributions to
regional economic development will take time to emerge, and as such, any effects are only likely to be seen
in the long term (Huggins and Johnston, 2009; Huggins and Williams, 2009). Alternatively, regions can be
uncompetitive and lack entrepreneurial dynamism because they lack key strengths which make leading
regions prosper (Benneworth and Charles, 2005; Chaston, 2009; Huggins, 1997; Huggins and Johnston,
2009; Huggins and Williams, 2011; Lagendijk and Lorentzen, 2007; North and Smallbone, 2000; Virkkala,
2007).

As already indicated, regional competitiveness remains a contested concept. However, Krugman (1994,
2003), suggests that the competitiveness of a region is based on its ability to provide sufficiently attractive
wages and/or employment prospects and a return on capital. This proposition, along with others, has led to
competitiveness becoming a more generally accepted concept when discussing uneven development across
regions. Camagni (2002) further argues that the concept of regional competitiveness is a theoretically sound,
due to the role that territories play in providing competitive environmental tools to firms and in the processes
of knowledge accumulation.

3. The methodology used

While economic theory only relates innovation and competitiveness a the firm level, the existence of such a
link at macro level is taken for granted. However, providing evidence of this link is even trickier, as
measuring innovation and competitiveness performance is much more problematic when applied at the
macro level. There are no universally accepted measures of regional innovation and competitiveness
performance. Due to their complex nature, indeces attempt to quantify these notions rely on composite
measures derived from a variety of lower level indicators.

This paper is based on the idea that the competitiveness of European regions is necessarily linked to regional
innovation systems and that a good understanding of the relationship between innovation and
competitiveness is indispensable to assess its effects and economic policies capable of increase the level of
competitiveness and growth of European regions. In this regard, we intend to understand the correlation
between regional innovation systems and the level of competitiveness of European regions.

Starting from this objective, this paper uses two main indices of regional innovation and competitiveness:
RIS - Regional Innovation Scoreboard Index and RCI - Regional Competitiviness Index, pubblished from the
European Commission. The aim is, first, to assess the degree of correlation between these two indices for all
European regions and, second try to answer to the following question: how important this relationship is for
regional policy choices?

In the Regional Innovation Scoreboard (RIS), regional innovation performance should ideally be measured
using the full measurement framework of the European Innovation Scoreboard (EIS), i.e. using regional data
for the same indicators applied to measure innovation performance at the country level. However, for many
indicators used in the EIS, regional data are not available. RIS is limited to regional data for 12 of the 25
indicators used in the EIS (Table 1).

The RIS innovation inputs include three dimensions:
* Enablers (3 indicators), which measure some key aspects of the innovation potential, in particular,
related human resouces and finance and support;
* Firm Activities (3 indicators), which measure firm investments, linkeges & enterprneurship,
intellectual assets;
*  Outputs (2 indicators), which measure the innovators and economic effects.



The Regional Competitiviness Index (RCI) adopts and builds on the methodology developed by the World
Economic Forum (WEF) Global Competitiveness Index with some key differences, mainly due to the RCI’s
European and regional dimension. Regional competitiveness generally relate to all those factors that impact
on the ability of regional businesses to compete in international markets in a way that provides people with
the opportunity to improve their quality of life. The RCI is composed of 11 pillars, including institutions,
infrastructure, macroeconomy, health, education and training, market efficiency, financial markets,
technological readiness, market size, business sophistication and innovation, that describe the different
aspects of competitiveness. They are classified into three groups: Basic, Efficiency and Innovation.

Considering that and according to the main literature, one possible way of relating regional innovation
performance to regional competitiveness is by juxtaposing these measures on a scatter diagram. In order to
present all different regions, regional innovation performance is based on the RIS indexr, whereas regional
competitiveness is based on Regional Competitiveness Index. Once considered these two indices and based
on data for all European regions, we expect that the scatter diagram will shows a strong positive association
between regional innovation performanceand regional competitiveness. Such a positive association comes as
no surprise since — following the arguments outlined above — innovation is indeed regarded as a key driver
of economic competitiveness. Moreover, composite regional competitiveness indices as a rule incorporate
indicators reflecting innovation performance.

This positive association alone does not imply anything on the direction of causality but the whole discussion
suggests that the main direction of causality is from innovation performance to regional competitiveness. By
contrast, it can be argued that not all aspects of regional competitiveness are necessarily related to innovation
performance. Thus, as argued below, framework conditions related to institutions, infrastructure,
macroeconomic stability, etc. which are usually incorporated in regional competitiveness indexes are
necessary but not sufficient conditions for higher innovation performance.

4. The results and the data analysis

Regional Innovation Scoreboard (RIS) indicators, regions and data availability

Regional Innovation Scoreboard (RIS) provides a comparative assessment of innovation performance across
214 regions of 22 EU Member States and Norway. In addition, Cyprus, Estonia, Latvia, Lithuania,
Luxembourg and Malta are included a the country level, as the regional administrative level as such does not
exist in these countries. The RIS accompanies the European Innovation Scoreboard (EIS) which benchmarks
innovation performance at the level of Member States'. Where the EIS provides an annual benchmark of the
innovation performance of Member States and other European countries, regional innovation benchmarks are
less frequent and less detailed due to a general lack of innovation data a the regional level. Regional
Innovation Scoreboard addresses this gap by providing statistical facts on regions’ innovation performance.
Compared to the EIS, the RIS has a stronger focus on the performance of small and medium-sized
enterprises (SMEs).

Similar to the EIS, where countries are classified into four innovation performance groups, Europe’s regions
have been classified into regional Innovation Leaders (36 regions), regional Strong Innovators (65 regions),
regional Moderate Innovators (83 regions) and regional Modest Innovators (30 regions). Innovation Leaders
are those regions with a relative performance, as measured by the Regional Innovation Index, of 20% or
more above that of the EU28 average; Strong Innovators are those regions with a relative performance, as
measured by the Regional Innovation Index, less than 20% above but less than 10% below that of the EU28
average; Moderate Innovators are those regions with a relative performance, as measured by the Regional
Innovation Index, more than 10% below but less than 50% below that of the EU28 average; Modest
Innovators are those regions with a relative performance, as measured by the Regional Innovation Index, of
50% or less of that of the EU28 average.

! The annual country-level reports have been published under the name “European Innovation Scoreboard” until 2009, as “Innovation
Union Scoreboard” (IUS) between 2010 and 2015, and once again as “European Innovation Scoreboard” from 2016 onwards.



The RIS 2016 replicates the European Innovation Scoreboard methodology used at national level to measure
performance of regional systems of innovation. The RIS 2016 uses data for 12 of the 25 indicators used in
the EIS for 214 regions across Europe (Table 1). Compared to the RIS 2014, the number of indicators has
increased thanks to the availability of regional data on exports of medium-high and high technology-
intensive manufacturing industries. As both Germany and Greece are now covered at the NUTS2 level, the
nominal number of regions covered has increased as well.

Table 1: Indicators of the Regional Innovation Scoreboard
ENABLERS

Human resources

1  Percentage population aged 30-34 having completed tertiary education
Finance and support

2 R&D expenditure in the public sector as percentage of GDP

FIRM ACTIVITIES

Firm investments

3 R&D expenditure in the business sector as percentage of GDP

4  Non-R&D innovation expenditures as percentage of total turnover
Linkages & entrepreneurship

5 SMEs innovating in-house as percentage of SMEs

6 Innovative SMEs collaborating with others as percentage of SMEs
Intellectual assets

7  EPO patent applications per billion regional GDP (PPS€)

OUTPUTS

Innovators

8  SMEs introducing product or process innovations as percentage of SMEs

9 SMEs introducing marketing or organisa — tional innovations as percentage of SMEs

Economic effects

10 Employment in medium-high and high tech manufacturing and knowledge-intensive
services as percentage of total employment

11 Exports of medium-high and high technology-intensive manufacturing industries as
percentage of total manufacturing exports

12 Sales of new-to-market and new-to-firm innovations as percentage of total turnover
Similar

Sources: Own processing on EU data, 2016

Analysis RIS reports emerge that years used in the titles of all reports refer to the years in which respective
editions were published, i.e. RIS 2014, RIS 2012, RIS 2009 and RIS 2006. For RIS 2016, most recent data
refer to 2014 for two indicators, 2013 for three indicators, 2012 for six indicators and 2011 for one indicator.
A reference to the most recent performance year (RI12016) in this report should thus be interpreted as
referring to data two to three years prior to the 2016 reference year.

Regional innovation performance is measured using a composite indicator — the Regional Innovation Index
(RII) — which summarizes the performance on the indicators. In particular Regional Innovation Index (RII) is
calculated as the unweighted average of the normalised scores of the 12 indicators. A geographical map of
the regional performance groups is shown in Figure 1.



Figure 1: RII - Regional performance groups
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Regional Competitiveness Index (RCI), regions and data availability

National competitiveness, according to the World Economic Forum (WEF), is the “set of institutions,
policies and factors that determine the level of productivity of a country” (Schwab, 2012; Schwab and Porter,
2007). This was developed to steer their well-known Global Competitiveness Index (GCI). This definition
links firms to the country they operate in Companylevel competitiveness, i.e. a firm’s capacity to compete,
grow and be profitable (Martin et al., 2006), is a relatively uncontested concept. Applying the same concept
to countries or regions, however, has given rise to criticism that a country or region cannot go out of
business. In addition, competition between countries can be a positive sum game, while competition between
companies tends to be a zero sum game (Krugman, 1996).

A region is neither a simple aggregation of firms nor a scaled version of nations (Gardiner et al., 2004).
Meyer-Stamer (2008) states that: “We can define (systemic) competitiveness of a territory as the ability of a
locality or region to generate high and rising incomes and improve the livelihoods of the people living there.’
This definition, however, is based entirely on the benefits to people living in a region and does not assess the

strengths or weaknesses of the firms.

The European Commission has proposed a definition of regional competitiveness that integrates the
perspective of both firms and residents (Dijkstra et al., 2011): “Regional competitiveness is the ability of a
region to offer an attractive and sustainable environment for firms and residents to live and work™. This



definition balances the goals of business success with those of personal well-being. In this way, it responds
to the discussion that gross domestic product (GDP) is insufficient by itself and should be complemented by
a broader range of measures. In fact the term “‘sustainable” in this definition means a region’s capacity to
provide an attractive environment in both the short and long term.

As we know national competitiveness indicators benefit from a clearly defined geographical and political
border. At the regional level, however, this becomes more complicated. Using political regions raises a
number of problems. In highly centralised countries, such as Romania or Bulgaria, regions do not have an
important policy role. In other countries, such as Germany, there is more than one regional level with a
policy function (the L&nder and Kreisse). Some political regions cover only part of their functional economic
area, and small regions tend to have less data availability. Therefore, the RCI does not target political
regions.

The RCI is based on the statistical, NUTS 2 regions with one important change: NUTS 2 regions that are part
of the same functional urban area are combined. This ensures that the RCI fully captures the skills available
in the local labour market. For example, a firm in Brussels can easily draw on the labour force living in
Brabant Wallon or Vlaams-Brabant. These regions have a higher share of the population with a university
degree than Brussels. So only looking at the qualifications of Brussels’ residents would misrepresent the full
skill set available to this firm. This different definition of regional and territorial areas compared to the
Regional Innovation Index has made for this research not some difficulty in harmonizing the data. However,
because of specific facts, it has been adequately resolved by aggregating the data of the policy regions
defined by the RII with respect to functional features specified by the RCI.

The RCI is composed of 11 pillars that describe the different aspects of competitiveness (Table 2). They are
classified into three groups: Basic, Efficiency and Innovation. The Basic group includes five pillars: (1)
Institutions; (2) Macroeconomic Stability; (3) Infrastructure; (4) Health; and (5) Basic Education. These
represent the key basic drivers of all types of economies. As a regional economy develops and advances in
its competitiveness, factors related to a more skilled labour force and a more efficient labour market come
into play as part of the Efficiency group. This includes three pillars: (6) Higher Education, Training and
Lifelong Learning; (7) Labour Market Efficiency; and (8) Market Size. At the most advanced stage of a
regional economy’s development, drivers of improvement are part of the Innovation group, which consists of
three pillars: (9) Technological Readiness; (10) Business Sophistication; and (11) Innovation.

Table 2: Indicators available on the EU Regional Competitiveness Index
Indicators

BASIC Institutions regional
Macroeconomic stability
Infrastructure
Health
Basic Education

EFFICIENCY Higher education & lifelong learning
Labour market efficiency
Market size

INNOVATION Technological readiness regional
Business sophistication

Innovation
Source: Own processing on EU data, 2016

The RCI is the only measure to provide a European perspective on the competitiveness of all NUTS-2
regions in the EU. Through its 11 pillars, it assesses not only aggregate competitiveness but also the
strengths and weaknesses of a region. The RCI takes a wider approach to competitiveness, looking at a
number of relevant dimensions not strictly related to company productivity, but also covering societal well-
being, and long-term potential. In so doing, it departs from traditional discourses which maintain that
regional economic performance derives only from firms’ competitiveness, and reflects the current debate on



the fact that prosperity should not only be measured by income-related indicators but should include other
aspects such as health and human capital development, (Stiglitz et al., 2009) and the EU’s ‘GDP and beyond’
process (European Commission, 2009). Two pillars are described at the country level only: Macroeconomic
stability and Quality of Primary and Basic Education. Macroeconomic stability is determined by actions
taken by the national government and can therefore only be measured at the national level. Basic education is
based on data from the Programme for International Student Assessment (PISA) by the OECD.

RCI score is computed for each region as the weighted average of the scores the region gets in the three
groups (subindexes), with weights depending on the region’s development stage. A geographical map of the

regional performance groups is shown in Figure 2.

Figure 2: RCI - Regional performance groups
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The relationship between innovation and competitiveness in Europe

We now move on to the central issue of this paper, namely the relationship between innovation and
competitiveness. While on the one hand it is possible to say that innovation is a key driver of
competitiveness in the modern economy, on the other hand, there is a significant contrast between factors
and conditions that affect the behavior, the innovative performance, the determinants, the competitive ability
of businesses and all territories. For these reasons it is necessary to highlight some of the complex links
between innovation and competitiveness in order to reach appropriate policies.



Before evaluating the relationship between innovation and competitiveness framework of European regions,
it is necessary to consider indicators of both the assessment models previously set out in the Regional
Innovation Index and the Regional Competitviness Index. This analysis allows us to identify consistent
indicators and to highlight the functional relationship between innovation and competitiveness. The
following table shows the coherence between RII innovation and RCI innovation indicators. The highlighted
indicators are those that appear in both indexes.

Table 3: Table of consistency and compatibility
RCI

Core Creativity Class employment

Scientific publications

SME:s innovating in-house as percentage of SMEs

Innovative SMEs collaborating with others as percentage of SMEs Human Resources in Science and
Technology (HRST)

SMEs introducing product or process innovations as percentage of
SMEs

SMEs introducing marketing or organisational innovations as
percentage of SMEs

Source: Own processing, EU data, 2016

Relating to these models and by presenting a comparative analysis of competitiveness and innovation
indices, it is possible to explain how innovation factors are key elements of territorial competitiveness.
Comparison of these measurement variables is reported on the following scatter diagram which show a
positive association between the innovative and competitive performance of countries considered in this
analysis. This explains how regional competitiveness indices reflect innovative performance. The axis of the
ascites contains the values regarding the index of regional competitiveness, while the axis of the ordinates
the values of the regional innovation index. Overtaking and comparing these values is a positive result that
explains how innovation is considered a key factor in competitiveness. Indeed, the indices of regional
competitiveness reflect the innovative performance.



Figure 3: Regional innovation perfomance and regional competitiveness
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5. The role of policy

Strong and complex links between innovation performance and competitiveness have important implications
for public policy. Understanding these links is important in designing policies and measures that target the
global policy objectives set by the general public. Here attention is drawn to some of these implications,
based on the discussion in the previous section.

At the macro level, it is possible to point out an important policy upshot of the close association between
regional innovation and competitiveness performance, in particular the fact that innovation performance is an
important driver of regional and territorial competitiveness. Therefore, policy measures that have a positive
effect on innovation performance are likely to improve regional competitiveness as well. In consequence,
such policy measures, if successful, will de facto enact a mutually reinforcing effect on regional economic
performance, which will ultimately enhance their welfare effect.

Another important implication is related to the fact that both regional innovation performance and regional
competitiveness depend on a wide array of factors, controlled by various stakeholders, within the public and
private sectors, in the business and academic communities, and in civil society. This confluence is both a
challenge and opportunity for policymakers. It is a challenge, as multi-stakeholder cooperation is time
consuming and can involve lengthy and difficult coordination procedures. At the same time, it opens the
opportunity to “hit two birds with one stone”, as one and the same set of coordinated policies can address
two important policy targets, synergising the efforts involved.

Yet a third important implication is related to the long-term nature of both innovation and competitiveness at
the macro level. Related to that, public policies targeting to improve either regional innovation performance
or regional competitiveness, or both, involve structural policy measures whose effect stretches well beyond
the short term. In consequence, the design and implementation of such policy measures requires the
establishment of a policy- and decision-making environment, institutions, and mechanisms that take this
long-term nature into account and ensure the continuity of policies over the political cycle. In terms of
politics, ensuring such continuity implies an ongoing regional and local political dialogue involving the
major regional and national players, on key regional priorities and specializations in the areas of innovation
and competitiveness policies. This continuity on such regional priorities is a guarantee for implementing
long-term policies.



Finally, regional innovation-based competitiveness is a complex and multidimensional phenomenon. Does
not exist a unique relation betwen innovation and competitiviness but a complex mix of relations, actors,
activities. Knowledge society or investment in R&D alone is an important but insufficient condition for
innovation based growth. In this regard, the notion of “regional innovation sistem" is a useful approach to
account for the multifaceted nature of innovation in fully utilizing the potential for enhancing
competitiveness and growth at the local and regional level. The underlying idea is that the innovation
capacity of an regional economy depends not only on the supply of R&D and innovation but also on the
capability to absorb and diffuse new technology and on the demand for its generation and utilization. From a
policy perspective, the innovation capacity also depends on innovation governance, that is, on a set of
institutions and rules that affect the innovation process.

At microeconomic level, the situation is more ambiguous due to the complex links and relationships between
firm innovation performance and competitiveness. Public policies traditionally support firms’ innovation-
related activities. In the globalized modern economy, a firm’s innovation activity involves complex links and
interactions with other business entities as well as with public institutions, and is dependent on the efficient
functioning of these links. This complex environment increases the risk of failures in different parts of the
networks. As consequence., the rationale for policy intervention as well as the importance of the different
types of policies involved have been changing with the evolution of the innovation processes.

More specifically, these conclusions would suggest differentiated policy approaches to facilitate innovation
performance. For example, these conclusions indicate that policy approaches which stimulate innovation
activity in regions that are technological leaders, would not necessarily perform well in regions that are still
catching up in their technological development. On the one hand, catching up regions need to attract foreign
direct investment (FDI) into innovative and high-value added activities in order to raise the overall
innovative performance of their economies. Secondly, they face the challenge of identifying and stimulating
those linkages between FDI and the domestic economy that generate positive spillover effects, thus spurring
a “virtuous circle” of asset accumulation and clustering. Thirdly, as argued above, they may need specific
policies to stimulate the innovative performance of domestic firms.

Definitly recognising the multiple factors that influence innovation a common view has emerged favouring a
broad mix of policy measures and platform policies over specific intervention favouring for instance a
particular industry, knowledge base or mode of innovation (Cooke et al. 2007; Asheim, Boschma, and Cooke
2011). This approach demands a strong policy push promoting such a high road, innovation based regional
development strategy (Asheim, Coenen, and Moodysson 2015).

6. Conclusions

The aim of this paper has been to enter in the debate on innovation and degree of competitiveness comparing
first the dataset from the European Commission mapping the most innovative regions and one of the most
competitive regions. In the light of this comparison has been possible to compare the correlation between the
index of innovation and to regional competitiveness. The consensus of opinion, backed up by strong
empirical evidence, is clearly that innovation has an important positive effect on competitiveness. The
agreement starts to evaporate, however, when we ask whether there is enough of it; whether here should be
more of it; and whether and how public policy can be used to stimulate it.

Estimates of rates of return to R&D certainly support the view that there is less R&D spending than is
socially and economically desirable. This is perhaps particularly true in the EU, where only 2% of GDP is
spent on R&D, nearly a percentage point less than in Japan and the US. The challenge is to know how to
increase it, when the evidence on the effectiveness of almost all public policies is mixed or virtually non-
existent.

This paper has therefore tried to develop a more in-depth analysis of the issue of a Europe-wide relationship
between innovation and competitiveness. We underline as this is a working paper with interesting
developments both on the empirical basis and on the analysis of factors that contribute to making the regions
and territories more competitive and in terms of policy indications.



Certainly all factors contributing to the competitiveness of a region are both endogenous and exogenous, and
there are macroeconomic and nationally low-controllable elements among regional decision makers
Moreover, the endogenous and territorial indicators included in the Regional Competitive Index are
numerous and fairly wide. Only some of them refer to innovation. Nevertheless, the relationship between
innovation and competitiveness remains always valid and decisive in regional policy choices and is one of
the main research areas above all for the development of European policies. Hence, moving towards a
dynamic understanding of this relationship, future research will be fundamental in understanding new paths
development.
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