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Executive Summary  
This report draws lessons from the compari son of (i) the research and innovation 

policy mix implemented in the EU27 countries plus Norway and Switzerland with (ii) 

their innovation performance.  

The analysis uses (i) the description of research and innovation policy measures which 

the INNO -Policy T rendChart and ERAWATCH have collected and (ii) the performance 

indicators of the Innovation Union Scoreboard (IUS), previously called the European 

Innovation Scoreboard. The period under scrutiny is 1999 -2011.  

Robust trends in research and innovation polic y funding  

The analysis of research and innovation policy measures has detected several robust 

trends over this period.  

The most notable overall evolution is an increasing 

importance of programme -based research and innovation 

policy channelled through conc rete ópolicy measuresô (on 

which the present analysis is based) relative to 

institutional funding (i.e. the budget for the functioning of 

public organisations, mostly comprised of salary and 

administrative costs). This shift can be also observed in 

the num ber of policy measures that grew steadily until 2009. At that point, a process 

of re -examination and re -organisation of policy instruments for research, development 

and innovation (RDI) can be observed and can be attributed to the effects of the 

economic c risis. Overall institutional funding still constitutes a large share of total 

government expenditure on RDI.  

The three dominant categories of policy measures implemented over the period, 

in  terms of number and funding, are the following:  

¶ Funding for specif ic public research programmes allocated in a competitive 

manner and referred to as ócompetitive public researchô in contrast  to institutional 

funding of organisations, allocated as part of their budget appropriations;  

¶ Measures aiming to foster collaboratio n between public organisations and 

businesses on RDI programmes, referred to as ócollaborative RDI programmesô; 

¶ Direct support to businesses for RDI through grants or loans.  

Awareness - raising measures, support services for 

innovation, skill development, cluster programmes and 

support to networks carry much less financial weight in 

programme -based policy budgets. Although the 

availability of skilled people is often cited as one of the 

key challenges, there has been only a small share of 

funding devoted to support innovation skills development.  

Across the forms of fundi ng, the analysis demonstrates 

a focus on industry -science collaboration. In the last 

decade, policy measures have been shifting away from 

individual research subsidies towards collaborative 

schemes in the expectation that these measures might 

contribute to higher innovation performance. This shift 

reflects the increasing emphasis on the commercialising of 

the results of research and development (R&D).  

Programme -based 

research and innovation  

policy channelled through 

concrete ópolicy measuresô 
increased in importance  

Funding allocated to 

support innovation skills 

development has bee n 
smaller than expected  

Policy measures have been 

shifting away from individual 

research subsidies towards 
collaborative schemes  
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Likewise, a slight trend towards subsidise d loans as compared to grants is noted, 

although grants remain the most frequently used form of funding.  

The analysis also shows increasing support for non -

technological innovation in organisational innovation, 

marketing or design.  

The average duration of policy measures across all 

countries has been seven years, with a somewhat longer 

duration of those instruments that have been used in 

more innovative countries. This might reflect the maturity 

of innovation policies in innovation advanced countries and th e shorter history of 

policies in new Member States.  

In spite of these observable trends, funding priorities have not changed significantly in 

any country and prove to be very strongly oriented towards scientific and 

technological research and development.  

Homogeneity and stability in the national innovation policy mixes  

Firstly, the analysis shows that the policy mix pursued by each country has remained 

quite stable over the past twelve years. It confirms that changes to a policy mix 

require either a much longer time period or a more  substantial ópolicy pushô if 

a country wants to reform its innovation system.  

Secondly, the analysis evidences a relative homogeneity of policy mixes across 

countries despite them having fairly wide differences in technological  and economic 

developments. This homogeneity of policy mixes may reflect the objective of raising 

the innovation performance but it also stems from the emphasis put on óbest practicesô 

at the expense of a critical understanding of the specific challenges a ffecting each 

country and of an informed discussion on the most appropriate ways to address them.  

When differences between policy mixes in countries are more closely scrutinised, the 

analysis discerns five different profiles. They are applied by countries which belong to 

different performance groups according the 2013 Innovation Union Scoreboard  (IUS)  ï 

please see summary in the table below.  

IUS 2013 performance 

groups  

Policy mix group  

Innovation leaders  2 ï Science -collaboration focused : Finland, Germany , Sweden  

4 ï Business R&D and innovation : Denmark  

Innovation followers  1 ï Science -competitive R&D focused: Ireland, Slovenia  

2 ï Science -collaboration focused : Estonia  

3 ï Commercialisation -driven: France, Netherlands, UK  

4 ï Business R&D and innovati on : Austria, Belgium  

5 ï Science and business RDI focused: Cyprus, Luxembourg  

Moderate innovators  1 ï Science -competitive R&D focused: Malta  

2 ï Science -collaboration focused : Greece  

3 ï Commercialisation -driven: Italy  

4 ï Business R&D and innovation : Czech Republic, Hungary, Spain, Portugal  

5 ï Science and business RDI focused: Slovakia, Lithuania  

Modest innovators  1 ï Science -competitive R&D focused: Poland  

2 ï Science -collaboration focused : Latvia  

5 ï Science and business RDI focused: Bulgaria, Roma nia  

1 ï Science -competitive R&D focused : Focus on competitive R&D programmes with an increasing share of business 

innovation support measures and the use of R&D tax incentives  

2 ï Science -collaboration focused : Focus on collaborative R&D, support for loan  and venture capital funds and no use of 

R&D tax incentives  

3 ï Commercialisation -driven : Focus on technology transfer mechanisms, strong support for entrepreneurship, loans and 

venture capital and extensive use of R&D tax incentives  

4 ï Business R&D and i nnovation : Focus on direct business R&D and business innovation and use of R&D tax incentives  

5 ï Science and business RDI focused : Focus on competitive R&D programmes and no use of R&D tax incentives.  

Despite those changes, 

funding priorities remain 

very much oriented 

towards scie ntific and 
technological research  
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The analysis tends to confirm the mismatch between t he innovation performance and 

the policy models which are implemented in countries. For example, the óBusiness 

R&D and innovation ô policy mix model can be found in leaders, followers and moderate 

innovators but not in modest innovators that might be expect ed to follow this policy 

mix as they are very weak in terms of business RDI.  

Likewise, the prevalent research orientation of innovation 

policies may be appropriate for technology leaders but not 

necessarily for modest and moderate innovator countries 

that have, in principle, less absorption capacity for 

businesses to innovate.  

Countries should be encouraged to develop their own 

specific policy models to a much greater degree , so that each model represents a 

unique response to the particular challenges that each country is facing.  

The policy mix must fit national conditions  

The analysis indicates that no policy mix model is superior 

to any other in fostering innovation performance. Indeed, 

during the past decade, no country has substantially or 

lastingly mov ed up or down a performance group.  

It cannot be expected that there are policy models that are 

successful or less successful across all countries; a chosen 

model must be workable in relation to the conditions of a 

country. The review shows that the majorit y of the country 

policy mixes investigated do not necessarily respond to country specific innovation 

challenges and could be made more effective with some degree of reorientation.  

Obviously, upgrading the innovation performance of a country and how this tr anslates 

into concrete economic outputs cannot be limited to the sole innovation policy mix. 

Technology accumulation and innovation are strongly shaped by favourable or less 

favourable framework conditions and by the broader institutional environment. 

Work able innovation policy mixes cannot compensate for weaknesses in the 

framework conditions.  

This limitation is particularly relevant when it comes to bringing RDI policies closer to 

the market and providing the right incentives for businesses to develop the ir 

investments in this respect. The effectiveness of policies aiming to boost collaboration 

with public research and/or to directly support business RDI activities requires specific 

assessments of the innovation capacity of businesses in the country concer ned.  

Effectiveness of policies to foster industry - science collaboration  

The óScience ïcollaboration focusedô policy mix model can be found in all IUS groups 

and its focus on fostering cooperation between industry and research organisations 

has been at the c ore of EU Member Statesô innovation policy throughout the decade. 

A mainstream thread in innovation policies is the ósystems of innovation ô perspective, 

which is based on the assumption that innovation is an interactive process. 

Accordingly, this approach  is focused on the importance of links. However, it cannot 

be an answer to everything. Other elements need to be brought into the equation, 

most notably the capacity of companies to óabsorbô the 

results of research.  

The analysis suggests that funding devot ed to fostering 

industry -science links is positively associated with higher 

innovation collaboration between firms, education and 

research institutes.  

Countries should be 

encouraged to develop 

their own specific policy 

models to a much greater 
degree  

Country policy mixes do 

not necessarily respond to 

country specific innovation 

challenges and could be 

made more effective by a 
reorientation  

Funding devoted to 

fostering industry -science 

links is positively  

associated with higher 

innovation collaboration  

between firms, education 

and research institutes  
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Nevertheless, the use of industry -science links as a general solution and as a 

widespread instrument in all EU countries should be subject to greater scrutiny. 

Working on such links and interactions seems to be an appropriate policy response in 

a context where the major actors, such as firms and universities, are strong and well -

organised. However, fostering  links is a much less effective solution when these 

entities are weak, as is often the case for moderate and modest innovators.  

In countries that are  technology leaders and in some 

follower countries, a proliferation of global knowledge 

networks requires a  re -examination of national science -

industry links within a global context. International 

knowledge networks complement industry -science links. 

This new situation requires a much more forceful 

internationalisation of research organisations than has 

been th e case to date.  

In countries with weak business RDI, where businesses cannot become equal partners 

in collaboration, the policy focus should equally support business RDI activities.  

Mixed impact of grants to support business RDI  

The measures targeting bu siness RDI have given 

differentiated results. Looking at SME innovation as a 

performance indicator, the study suggests that support 

measures for start -ups and venture capital that are 

provided through financing instruments other than grants are more effect ive than 

direct subsidies to raise business innovation performance. Market -oriented support 

benefits SMEs further by bringing additional knowledge about market conditions.  

More support for innovation uptake in a specific market 

context should therefore be provided, particularly in 

modest and moderate innovators, where policies and 

funding are often too skewed towards science and leave 

very little for the support for business RDI. If those 

budgets were to increase , measures targeting the adoption 

of innovati ons on the demand side may prove to have 

more widespread effects for SMEs than direct support for 

RDI. A lasting improvement of SMEsô innovation 

performance could eventually improve their potential to 

engage in research - industry collaboration.  

Market -oriented support 

benefits SMEs  

Measures targeting the 

adoption of innovations 

on the demand side 

may prove to have 

wider -spread effects for 

SMEs than direct 
support for RDI  

A much more forceful 

internationalisation of 

research organisations 
is required  
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1.  Introductio n  

More than ever, innovation performance is considered to be a key driver in increasing 

economic competitiveness, solving societal challenges and supporting the 

transformation of societies. It is essential  that the challenge of designing broad and 

effectiv e innovation policy mixes is properly addressed. Learning from experience of 

the extent to which innovation policy measures have managed to positively influence 

innovation processes, in a given context, is thus of great interest to policy -makers and 

innova tion stakeholders.  

In this respect, the INNO Policy TrendChart (TrendChart) and the Innovation Union 

Scoreboard (IUS) initiatives have been instrumental in providing information and data 

on national innovation policies and a comparative assessment of innov ation 

performance. More than ten years of data collection can offer policy lessons on the 

effectiveness of innovation policies and, hopefully, guidance on future decisions.  

The INNO Policy TrendChart has established a comprehensive database of national 

inn ovation policy measures, since its creation in 1999. The coverage was expanded 

towards research policy with the launch of the parallel ERAWATCH initiative in 2004. 

The policy monitoring databases of the INNO Policy TrendChart and ERAWATCH were 

merged in 20 07. This took place within the context of a joint European Inventory of 

Research and Innovation Policy Measures that was set up by the European 

Commission to facilitate access to information on research and innovation policies 

within Europe and beyond. The  joint inventory of TrendChart and ERAWATCH offers a 

comprehensive collection and codified description of research and innovation policy 

measures over a 12 -year period.  

The Innovation Union Scoreboard (IUS) has provided a comparative assessment of the 

inno vation performance of the EU27 Member States since 2000. IUS includes a 

selection of indicators, which are proxies of innovation performance, and provides a 

basis for the analysis of improvements in performance over time. The IUS draws on 

statistics from v arious sources, such as the Community Innovation Survey, and groups 

indicators into óenablersô, ófirm activitiesô and óoutputsô. 

The objective of this study is to analyse the patterns and mixes of research and 

innovation policy measures in the EU27 plus No rway and Switzerland, against 

innovation performance indicators. The analysis is based on matching the data 

available from the INNO Policy TrendChart, the Innovation Union Scoreboard and the 

Innobarometers. This work is intended to contribute to an improve d understanding of 

the effectiveness of innovation policies and to  provide lessons for decision -makers.  

Based on the analysis of the datasets of twelve years of innovation policy and 

innovation performance, the report puts under scrutiny the statement that  certain 

research and innovation policy mixes can lead to better business innovation 

performances than others. Patterns of research and innovation policy measures are 

identified based on the composition of policy mix per country and across countries and 

changes in the policy mixes over time. The effects of identified policy mixes on 

innovation performance are investigated a nd compared against  selected IUS 

indicators. As numbers can never tell the whole story, the findings are also 

complemented by a review o f twelve years of INNO Policy TrendChart country reports 

and successive Innobarometers.  

This work has been ambitious. However, it does not pretend that there is a direct 

relationship between innovation policy measures and innovation performance 

indicators.  Innovation performance is the outcome of a large set of factors and policies 

of which direct (normative) innovation policy represents only one among others . This 

analysis does not aim to reveal causalities and draw straight conclusions. Even with 
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carefull y selected control variables, this endeavour would be doomed to failure given 

the complexity of all the interactions that affect the innovation performance of 

economies. Nevertheless, it aims to take stock of innovation policy and performance 

trends and it  offers certain insights into the effectiveness of innovation policy mixes.  

The pursued approach is summari sed in Figure 1. It shows the interconnections 

between policy measures, innovation performance and practice. The circle of 

evidence -based innovation policy should become a state of the art method of 

developing the connections between monitoring instruments such as INNO Policy 

TrendChart -ERAWATCH, the Innovation Union Scoreboard and the Innobarometers. 

Although this report could not look at the Innobaro meters in detail, one has to keep in 

mind that these surveys are also of a wealth of information. Besides monitoring a part 

of the innovation process, the joint analysis of results of these three monitoring tools 

should be encouraged to build on the pionee r exercis e offered in the present study.  

Figure 1 Circle of evidence -based policy -making supported by key monitoring instruments: 
INNO Policy TrendChart -ERAWATCH, Innovation Union Scoreboard and Innobarometer  
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2.  Literature review: searching for an effective policy 
mix  

Innovation is a complex, cumulative, interdisciplinary and highly interactive process. It 

is influenced by a myriad of factors such as innovation culture, social capital, climate 

for entrepreneurship, education, resear ch or knowledge networks and out of these 

factors  innovation policy can be only one  factor, albe it an important one . A lso a pplying 

the well -known óinnovation systemô approach can develop a  better understand ing of  

the interplay between the numerous ele ments  in the innovation system.  

While i nnovation policy is one  of the major factors affecting the innovation system, its  

effects are not easy to disentangle. The different policy instruments have different 

effects on the innovation activities of firms, which ar e interacting , in turn,  with the 

other elements of the innovation system , primarily the market mechanisms . This 

makes it difficult  to attribute the overall outcome to a specific policy instrument. 

Lundvall (1992) defines innovation systems as being constit uted by  a number of 

elements and the relationships  between them , where the social interaction between 

economic actors shapes the learning processes and also the flows of information , 

which may  result in innovations. Learning is thus a key aspect of nationa l innovation 

systems, which result in an accumulation of technological capabilities. This approach 

stresses the interactive nature of knowledge accumulation through links between  the 

actors involved in the innovation process (Lundvall, 1992; Nelson, 1993);  economic 

actors are deeply ñinterwoven into the economic fabricò (Boekholt and  al., 2001).  

Arnold and Kuhlmann (2000) define an innovation system as being composed of 

elements such as demand for innovation, framework conditions such as the regulatory 

fram ework or tax system, industrial system s composed of large companies, SMEs and 

start -ups, education and research system s, intermediaries, political system s and 

infrastructure s including  an IPR regime, venture capital and  standards. The system 

elements can r einforce each other, but can also block one another and have an 

opposite , rather than the desired,  effect. From the ósystem perspective ô innovation is 

not so much determined by the simple competition between technologies or solutions 

but it is the result o f a competition between innovation sy stems or sub -systems 

(Hekkert and  al, 2007). It is important to recognise that there is a need to understand 

how innovation is enhanced through cooperation between innovation systems. In the 

EU27 context , countries oper ate at different levels of technology with different 

production functions and hence there is great  scope for policies based on catching -up 

strategies such as the so -called óflying geese modelô logic1 (Ozawa, 2009) and for 

integration of the F oreign Direct Investment  value chains with national innovation 

policy.  

For the time being , mainstream innovation policies are largely nationally oriented and 

tend to focus  on links. Innovation policy can affect different functions of activities in 

innovation systems (Ed quist and Johnson, 1997): it can reduce uncertainty by 

providing information, foster ing  cooperation, or offering  incentives for innovation. This 

requires policies that address different innovation system activities and which operate 

at different levels. Fo r example, the innovation policy aspects can be grouped around 

three key policy objectives (OECD, 2006):  

1.  Support investment in research and innovation;  

2.  Enhance the innovation competences of firms;  

3.  Strengthen linkages within innovation systems.  

                                           
1 The óflying geeseô logic was coined by Akamatsu, who drew up patterns of catch-up strategies related to 

the process of industrial development in the Asian countries and the changing patterns of their respective 
comparative advantage, such as óimport substitution-cum -export promotionô, óstructural upgradingô and  
óalignment of countries at different stages of developmentô. 
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Using the  framework of Arnold and Kuhlmann (2001), Figure 2 illustrates the 

connections of research and innovation (RDI) policies to  other activities within the 

national innovation system. The illustration shows that RDI  policies are part of a 

dynamic innovation system, where all elements influence each other to different 

extent s. The red arrows show the elements that RDI policies can target and where 

they can intervene through a policy instrument. These relationships, however, are not 

one -way interactions . I t is not only RDI policy that affects the targeted elements of 

the innovation system, as all elements also determine the scope for RDI policies. For 

instance , the existing educational system, the financial system  and  the industrial 

struc ture all affect the innovation policy itself.  

Likewise, t he nature of education and the financial sector , together with several other 

factors such as demand , influence the ways firms engage in innovation processes. 

Innovation culture, social capital, educa tion level or other policy areas such as 

environmental policies and regulations play as important a role as innovation policy 

itself in determining the outcome of innovation performance. When influencing one 

element, there are several others that might be trying to exert the same influence , 

and thus it is hard to calculate the direct impact of any policy on an innovation system 

due to the numerous interaction s between direct and indirect effects. An overall 

impact of one instrument is not only the result of  its individual effect but also includes 

the cumulative and indirect effects of all other instruments on that specific innovation 

policy instrument. This issue has been recognised in innovation policy through a shift 

from individual policy instruments towa rds a portfolio of instruments or the so-called 

mini mixes (Nauwelaers, 2009). While some of the research and innovation policy 

instruments target one element of the innovation system , such as research or the 

commercialisation of R&D, there are also multi -modal programmes that address an 

innovation process and have several objectives and t arget groups at the same time. 

This further complicates any assessment of individual instruments and calls for an 

evaluation of the overall innovation policy of the innova tion system.  

Figure 2 Research and innovation policy interventions in the innovation system  
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In this dynamic context , it is not easy  to put in place an effective mix of policies that 

stimulate learning processes and links and that also take into account possible positive 

and negative interactions among st  the selected policy instruments. Therefore, is it at 

all possible to  demonstrate that certain policy mixes in certain contexts a re more 

effective than others? While certain policy mixes may be clearly more appropriate than 

others , there is  also a need to somehow take account of the  differences in the quality 

of their implementation. Policy mix by itself does not indicate  anything a bout the 

quality of its implementation. Flanagan and  al . (2010) stress that the impact of 

innovation policy depend s as much on the implementation mode as on the selection of 

policy instruments. For instance , a low level of innovation performance can be the  

result of a mismatch between the policy challenge and the policy instruments. The 

policy mix might be well designed and managed but it might  actually be address ing  

secondary, rather than primary challenge s. The policy mix might also be  un successful , 

when  the allocated budget c annot be absorbed or the size of investments is 

inappropriate. Inefficiencies can also arise from operating too many schemes on  too 

small a scale.  

As several authors have underlined , there is no single optimal policy model ( for 

exampl e, Reid, 2011  or Nauwelaers, 2009). In effect, t here is a need to understand 

better how differences in innovation systems  and  micro -  and macro -economic 

conditions influence innovation performance via the innovation policy.  

The p olicy mix may be appropriate  and well implemented but its positive effects may 

be neutralised by poor framework conditions. Conversely, dynamic innovation 

performance may  be the result of the good framework conditions rather than the  

innovation policy mix. Innovation policy mix may b e secondary to a favourable 

constellation of other factors  or there can be a good interaction between the 

framework conditions and the innovation policy mix.  

There is an issue of attribution in terms of  isolat ing  the effect of a policy instrument 

from thos e of several other factors. Bressers and OôToole (2005) state that there will 

always be a fundamental uncertainty about any observed effect for which a policy 

instrument might be deemed  responsible. ñA linear perspective where one looks at 

innovation polic y and expects an attributable impact is most probably unrealisticò (EC, 

2002). Specific policy instruments can affect not only their  original target group s, but 

indirectly all other actors in horizontally or vertically related sectors, wh ere  the effects 

are h ard to predict (Malerba, 2009).  

In addition, investments made in research and innovation may require years to 

produce  any visible effects, hence there is a need to take account of such a  time lag. 

Impact studies on research programmes emphasise that the re can be  a lead time of 

10 -20 years before effects can be traced at the socio economic level (Vinnova, 2012).  

The literature does not offer any magic solution to these questions. Numerous papers 

discuss extensively the overall policy design and how it fits  in to the national innovation 

system. A number of national  innovation policy reviews have been performed both as 

a result of initiatives of the OECD and of the European Commission. They largely 

apprais e the overall innovation policy from a ósystem of innov ation ô perspective.  

Finding an optimal policy mix is not a one -off  exercise but a continuous process that 

adjusts to the dynamics of innovation systems (OECD, 2010). A seemingly good policy 

mix may be , de facto , an appropriate response to a countryôs challenges of yester year . 

Often, the policy mix consists of solutions simply transferred from elsewhere rather 

than being an appropriate respon se to domestic challenges. The design of the 

innovation policy mix could be improved if it is  based on a policy learni ng process, 

which take s account of the environment in which the policy mix  has to operate 

(Malerba, 2009). Hence any innovation policy , which is expected to have a positive 

influence, should be carefully  aligned to the given circumstances, take account of the 
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size and industrial structure of the country and be composed of a combination of well -

targeted policy instruments. After identifying the needs of the innovation system, the 

next step is to decide on specific policy instruments that can improve the func tioning 

of the innovation system , such as stimulating weak elements or removing  blocking 

mechanisms (Hekkert and  al, 2007).  

Optimal policy mixes are not obvious or  easily detectable and are much less amenable 

to evaluation. When successful , they are very c ountry specific responses to domestic 

challenges . The literature often indicates that different technological and institutional 

environments may respond in different way s to similar incentives  and  hence an 

optimal policy mix in one country might not work a t all in other countries (Callon and  

al., 1986). For instance , in countries that are still lagging behind in terms of 

technology development, policy should foster the knowledge absorption and diffusion 

functions of the innovation system (Kravtsova and Rado sevic, 2011) and hence a 

policy mix , which is clearly focused on the aspect of knowledge generation , may not 

be appropriate. Also, mature national innovation systems might need a specific new 

focus on  the development of internationalisation measures rather  than an inward -

oriented policy mix.  

In addition,  policy instruments are very much influenced by innovation policy 

governance and the institutions that are in place. Hence, an identical policy mix m ight 

operat e quite differently in two separate countries because of the  differences between 

their  governance  arrangements  and their institutions. Sometimes the policy mix is 

altered  because of  reasons such as pressure from stakeholders, the polic ies that are in  

fashion, political interference , vested interests , change s in the government and  

influence from abroad . Thus, the policy mix  does  not always reflect  a need to better 

target the specific weakness of the national innovation system.  

Different innovation policy mix strategies may  be selected. It is possible to  focus on 

the strength s or address the weaknesses of the national innovation system, or on 

strategies such as high - tech measure s or on a general investment in public R&D . 

A choice can also be made  to intervene more on the supply or on the demand -side of 

inn ovation activities. I n order to be effective , a  policy mix should cover the entire 

innovation process, target weak elements, reduce  bottlenecks and build upon 

strength s. For instance , relevant high - tech strateg ies are  about appropriate funding, 

a conducive  business environment, linking academia and industry, technology 

transfer, a favourable regulatory environment and  R&D infrastructure (Rammer and 

Sellenthin, 2008). Other authors such as Smits and Kuhlmann (2004) advocate the 

development of `systemic' func tions and instruments in order to fit the policy mix to 

the needs of the actors involved in innovation processes . T hey criticise some 

innovation policy portfolios for being  too domi nated by financial instruments.  

In summary, policy mixes are only the first  layer of direct incentives to RDI. A second 

layer lies with the institutions and structural factors such as the  liberalisation of 

specific markets, the structure of educational spending, the organisation of financial 

systems and  the governance of firms. T hese institutional features affect growth 

indirectly, in particular through their effects on innovation incentives (Aghion and 

Howitt, 2009). When interpreting the results of the effects of policy mixes on 

innovation and growth performance , it is important  to bear in mind that only the first 

layer of effects  is detected . Indirect and cumulative effects of policy mixes are present 

but they cannot be measured without an integrated theory of innovation policy, which 

does not fully exist at present.  
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3.  A retrospe ctive on twelve years of funding research 
and innovation policy  

3.1.  Funding trends  

Particularly since the strategic Lisbon goals were established in 2000, national 

governments have put in place a range of research and innovation policy programmes 

with the obje ctive of meeting the expectations of fostering a knowledge -based 

economy. In these last twelve years , research and innovation policy has lived through 

several key debates and has undergone several shifts.  

As captured by TrendChart, 2,083 policy measures ha ve been launched at 

national level across the 27 EU Member States plus Norway and Switzerland. 

These have supported research and innovation during the period 1999 - 2012.  

National governments , in general, have applied a broad mix of policy instruments to 

sup port innovation, ranging from fiscal policy and investments in research and 

education through various financial measures such as loans, guarantees, subsidies and 

equity, through enhancing links between industry and science to innovation 

consultancy service s and awareness raising measures. This variety of policy 

instruments, their different financial significance and different modes of 

implementation generate different policy mixes, which this study explores.  

It has to be kept in mind that the funding data o f TrendChart often refers to 

allocations and it captures committed funds rather than the actual final expenditure, 

as the implementation outcomes have been not systematically reported. 2 However in 

those cases where it was possible, expenditure figures have  been used.  

The TrendChart database includes programme -based research and innovation but not 

institutional funding. In other words, this captures active innovation policy but not the 

regular funding of institutions, which may also strongly affect innovatio n performance 3 

and can be found in statistical indicators such as GBAORD. 4 

A policy measure is defined as a measure that mobilises resources (financial, human 

or organisational) through publicly (co - )financed research and innovation programmes 

or initiativ es; and/or funds the generation or diffusion of information and knowledge 

(studies, road -mapping, technology diffusion activities, advisory services or public -

private partnerships) in support of research and innovation activities; and/or promotes 

an instit utional process (legal acts or regulatory rules) designed to explicitly influence 

the undertaking of research and innovation by organisations. In addition, a policy 

measure is normally implemented on an on -going (multi -annual) basis, rather than 

being a on e-off  'event' or a single óprojectô. 

Although countries still allocate a large share of their public sector RDI funding 

through institutional funding, an increasing amount has been spent through specific 

policy instruments such as collaborative R&D program mes, competence centres, 

technology transfer schemes, innovation support services  and  support to venture 

                                           
2 For instance in the case of Finland or Denmark there is a larger share of policy measures where the 

updated TrendChart database captures real expenditures. In the case of Romania or Greece for instance 
mainly commitments are captured.  
3 The database includes information on organisations relevant to research and innovation policy but taking 

the budget of these organisations into account would mea n double counting in several cases as most 
probably it also includes the budgetary figures for policy measures.  
4
 GBAORD means Government budget appropriations or outlays for research and development  that is a way 

of measuring government support for research and development  activities. GBAORD include all 
appropriations (government spendi ng) given to R&D in central (or federal)  government budgets. Provincial 
(or State) government  posts are only included if the contribution is significant. Local government  funds are 
excluded (Eurostat).  

http://epp.eurostat.ec.europa.eu/statistics_explained/index.php/Glossary:Research_and_development_%28R_%26_D%29
http://epp.eurostat.ec.europa.eu/statistics_explained/index.php/Glossary:Central_government
http://epp.eurostat.ec.europa.eu/statistics_explained/index.php/Glossary:State_government
http://epp.eurostat.ec.europa.eu/statistics_explained/index.php/Glossary:State_government
http://epp.eurostat.ec.europa.eu/statistics_explained/index.php/Glossary:Local_government
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capital (see the detailed typology of policy instruments and th eir definitions in 

appendix C).  

As Figure 3 shows, the total r esearch and innovation funding increased until 

2010/2011 with a dip in such spending starting in 2012. This figure includes all forms 

of funding (e.g. grants, subsidised loans  and  other forms of funding) and captures all 

the policy measures in the TrendCha rt database. The major contributors to the growth 

in funding were mainly the innovation followers, both in absolute terms and in terms 

of growth. The large share of total funding of the innovation followers also reflects the 

more active use of indirect sup port measures in some of these countries such as the 

Netherlands and Italy.  

Figure 3 Evolution of research and innovation funding in the EU 27 plus Norway and Switzerland 
(in m  EUR) 

 

Note: Calculations are based on the TrendChart database. The country groupings refer to the IUS 2013 
report. For more detail see http://ec.europa.eu/enterprise/policies/innovation/facts - figur es-
analysis/innovation -scoreboard . 

Over the past twelve years, the focus of national research and innovation policies in 

Europe remained constant in a number of aspects but in other aspects it evolved or 

shifted. During the course of the 2000s, the ómantraô of innovation policies has been to 

foster industry -science links with diverse efforts being made to gear research towards 

business through public -private partnerships, innovation networks, technology transfer 

mechanisms, mobility schemes and  more comple x instruments such as cluster 

policies. A broader view emerged in the thinking about innovation with increasing 

attention being given to its non - technological aspects and its systemic nature being 

highlighted. More recently, the emphasis has shifted toward s tackling societal 

challenges and recognising markets as important drivers of innovation, which has 

resulted in a sharper spotlight on demand -side measures such as public procurement 

for innovation, in addition to supply -side policies. The consequences of  the economic 

crisis have resulted in debates on moving towards seemingly less costly indirect 

support measures or new financial mechanisms that rely much more on loans than 

grants.  

Figure 3 shows that public fundi ng on RDI increased anti - cyclically, and the country 

reviews indicate that the objective was to balance the falling private R&D efforts 

between 2008 and 2011. Nevertheless, the fiscal impact of the economic and financial 

crisis is reflected in the downward  trend in research and innovation budgets from 2012 

onwards. It seems that initially RDI policy was anti - cyclical but then it reached its 

http://ec.europa.eu/enterprise/policies/innovation/facts-figures-analysis/innovation-scoreboard.
http://ec.europa.eu/enterprise/policies/innovation/facts-figures-analysis/innovation-scoreboard.
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limits and suffered the effects of austerity measures . However, this picture is different 

when we compare countries th at have been hit hard or hit less by the crisis (Figure 4). 

In countries hit hard by the crisis, there was anti - cyclical policy between 2008 and 

2010 and the decrease occurred as of 2011. In countries hit less by the crisis, there 

has not really been an an ti - cyclical policy, as budgets for active RDI policy stagnated 

throughout the post -2008 period. It should be borne in mind that the TrendChart 

database does not fully capture actual expenditures and thus, the actual picture may 

be somewhat different  in rea lity . 

Figure 4 Budgetary trends in countries hit hard by the crisis a nd those less affected ones 
(in  m  EUR) 

 

The analysis also shows that there has been a tendency towards the use of subsidised 

loans although grants remained the m ost used form of funding (see Figure 5). The 

recent tendency towards subsidised loans has been  especially apparent since 2011.  

Figure 5 Evolution in terms of forms of funding: grants/loans and mix of grants and loans in the 
EU 27 p lus Norway and Switzerland  

 

The analysis of budgetary trends in terms of the broader category of policy 

instruments confirms that increasing attention has been devoted to collaborative R&D 
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programmes  and  to competitive R&D in universities and research ins titutions, which 

also reflects the increasing focus on goal -oriented research. National cluster 

programmes have also experienced a development in terms of their share of funding, 

although their absolute budgets remained relatively modest. 5 Similarly , polic y 

instruments supporting start -ups, direct business R&D and business innovation have 

become equally popular, as shown in Figure 6. The relatively higher figure of direct 

business R&D is due to policy measures applying subsidised l oans. Technology transfer 

mechanisms have been mainly driven by new EU Member States that have been 

launching a number of new policy measures from 2004 onwards. Interestingly, 

funding to technology transfer schemes has increased in the last 2009 -2012 perio d. 

However, awareness - raising and support for skills for innovation, which include 

measures such as innovation management, have experienced a downward trend. 

Trends in the types of policy measures are analysed further in the next section of this 

report.  

Figure 6 Composition of research and innovation policy funding 1999 -2012 in the EU 27 plus 
Norway and Switzerland  

Note: For detailed typology with definitions see appendix C. The graph above does not include all types of 
policy inst ruments just a broader selection in order to reflect the budgetary weight of certain types.  

                                           
5
 The TrendChart database focuses on national innovation policy, hence does not capture regional cluster 

initiatives.  
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3.2.  Trends in the use of policy instruments  

National research and innovation policies have experienced some notable changes in 

the past twelve years, although the key c hallenges and policy priorities have remained 

largely unchanged and have been very similar for all countries. These include fostering 

industry -science links, strengthening skills for innovation, improving access to finance 

for innovative companies and also  improving the regulatory framework and IPR 

policies.  

The number of policy measures grew steadily until 2009 and ha ve been consolidated 

since then  

The risk of redundancy of instruments became apparent in the period 2008 -2010 and 

there was a growing realisa tion that the range of policy instruments has become 

complex and sometimes these instruments overlapped rather than worked in synergy. 

The reduction in the number of innovation policy measures may also be due to the 

crisis forcing countries to rationalise their policy portfolios. As the revision of annual 

country reports shows, in several countries such as Austria, Germany and Sweden, 

there has been continuity in the type of policy instruments applied and changes 

happened only in the bundling of these instr uments or in their implementation 

mechanisms. In other countries such as Spain, Portugal and Hungary, disconnections 

and insufficient synergies have dominated t he evolution of the policy mix.  

Figure 7 Evolution of number of researc h and innovation policy measures in the EU 27 plus 

Norway and Switzerland  

 

Notes: y axis refers to the number of policy measures that are active in the given year  

The average duration of policy measures across all countries has been seven years. 

However, there are variations in duration for specific types of policy instruments. 

óSupport to human resources for R&Dô and óDirect business R&D supportô have run 

longer , in general , while the newer óInnovation voucher schemesô have operated for 

the shortest time in all countries. Looking again at the average duration of policy 

measures, Table 1 shows that innovation followers and innovation leaders have had 

policy measures in place for a somewhat longer time span than moderate and modest 

innovators. This might reflect the maturity of innovation policies in advanced 

innovation countries and the shorter history of innovation policy in new Member 

States, which are largely moderate and modest innovators. 6 Although structural  

changes in the bus iness sector can take a long time to be fully realised, there is no 

rule of thumb that can be used to determine the optimal lifetime of a policy 

instrument.  

                                           
6
 The table does not capture the fact t hat policy measures might have been renewed but continued in a 

slightly different format or under a different title  
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Table 1 Average duration s of policy instruments  

 

 

There has been a shift towards collaborative R&D programmes but the funding 

devoted to this t ype of instrument began to decrease as from 2010  

The funding of collaborative R&D programmes increased strongly until 2008. All the 

countries under review have increasingly invested in collaborative R&D schemes 

although with different levels of intensity. France, Denmark, Austria and Sweden have 

made the biggest increases in the level of funding. The countries that have invested 

the least in collaborative R&D schemes have been Slovakia, Slovenia, Latvia and 

Bulgaria.  

Funding then stagnated until 2010 and h as been decreasing in the last few years (see 

Figure 8). Exceptions to this trend have been Finland, Denmark, Austria and France 

that led in terms of overall R&D funding per capita in 2011 -12. In 2009 in particular, 

most of the countries decreased the fund ing allocated for collaborative R&D 

programmes. The countries where the level of funding has increased are countries 

where budgets are strongly influenced by the Structural Funds such as Lithuania, 

Poland and Ireland , plus France. Th is trend may be due to the influence of the crisis , 

while the second trend reflects the increasing importance of the European 7 th  

Framework programme in substituting for nation al collaborative R&D financing.  

Figure 8 Evolution of funding of collaborative  R&D programmes in the EU 27 plus Norway and 
Switzerland (in m  EUR) 

 

IUS 2011 classification  
Tot al 
years  

Innovation followers a verage  8.7  

Innovation leaders a verage  7.4  

Moderate innovators a verage  5.7  

Modest innovators average  5.1  

Overall Average  7.0  
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Unlike collaborative R&D programmes, which increased until 2008 and then started to 

decline, the competitive research funding stayed at similar levels or only decreased 

slightly. Given t he crisis conditions , this may reflect not only the nature of competitive 

funding but also the declining planning horizon in the case of collaborative R&D.  

Figure 9 Collaborative R&D vs. Competitive Research funding in the EU 27 pl us Norway and 
Switzerland (in m  EUR) 

 

National cluster policies were one of the policy instruments that gained most 

popularity in terms of funding during the period 2005 -2009  

Figure 10 shows a big jump in funding for clusters 7 between 2005 and 2011. This 

reflects the large cluster programmes that started and ended in this period. Since 

2005, cluster policies have become more significant. This year saw  a number of new 

Member States that were moderate innovators launch ing  national cluster programmes 

and Fran ce setting up the Competitiveness Poles. 8 There was a trend of piloting cluster 

programmes in modest innovators that started in 2005 -2006. In Estonia, the 

importance of promoting clustering and cooperation for innovation began to increase 

in 2003 and this was related to the launching of the óCompetence Centre Programmeô. 

This programme was the first step in fostering clustering and it brought together 

actors in the same technology area from both the business and research sectors. 

However, the countries that  have driven funding upwards have largely been France 

and Germany. The German Top Cluster Programme funds regional themat ic clusters 

that bring together public research and enterprises to develop high technologies in 

cert ain areas.  

                                           
7
 For the definition of cluster programmes as used in this paper, see appendix 3 on the typology of policy 

instruments.  
8 Competitiveness Po les Policy is classified under cluster policies although there are differences in the modes 

of implementation  
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Figure 10  Evolution of funding national cluster programmes in the EU 27 plus Norway and 
Switzerland (in m  EUR) 

 

Interestingly there was a significant, but perhaps temporary, decrease in the level of 

funding in 2012. This was due to the termination of lar ge programmes such as the 

French Competitiveness Poles. A new version of this programme will start in 2013 -

2014.  

Direct support to business R&D and business innovation increased  until 2009 and then 

stabilised  

Direct support to business R&D and business inn ovation has not been declining, as it 

has been the case for some other overall funding mechanisms. This reflects a higher 

priority given by governments to innovation support for the business sector in 

response to the effects of the economic crisis. A more detailed country level analysis 

shows that the ratio of budget to support business R&D per capita has been especially 

high in Luxemb ourg, Austria, Spain and Italy, while direct support to business 

innovation activities was high in Italy, Portugal, Spain, C yprus and the Czech Republic. 

During 1992 -2012, business R&D support was driven by Hungary, the Czech Republic, 

Lithuania and Slovenia, while support to business innovation was driven by Slovakia, 

the Czech Republic, Romania and Denmark. This reflects the stronger priority given by 

new Member States to business R&D, especially in situations where there are very low 

business R&D investments. The largest policy measures are the Spanish Avanza 

programme to boost ICT implementation, the Polish Goal -Oriented Pro jects for 

Enterprises, the German Central Innovation Programme for SMEs and the Dutch Small 

Business Innovation Research Programme. The share of loan - financing or mix of 

grants and loans has been increasing slightly, which confirms that from the start of 

the economic and financial crisis there has been a slight reorientation of innovation 

policies towards providing loans instead of offering grants . This is indicative of the 

tightening of public budgets.  
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Figure 11  Evolution of fundin g in support of direct business R&D and innovation plus Norway 
and Switzerland (in m  EUR) 

 

Notes: The figures include all forms of funding.  

Support to start -ups has been increasing slightly  

Support provided to start -ups through both grants and venture cap ital support had 

clearly shifted upward s in 2005 (see Figure 12), which marks the beginning  of several 

larger start -up funds such as the German High -Tech Start -up Fund 9 or the funds of the 

French Government that has placed an emphasis on the creation of st art -ups since 

2004, mainly through the annual award for innovative firms, the development of 

incubators and the development of specific funds. However, unlike other measures, 

this support has continued to increase from 2010 onwards. As is the case with dir ect 

business innovation support (see Figure 11), the policy aims to counteract the effects 

of the financial crisis through direct support for the commercialisation of R&D by  new 

technology -based firms.  

Figure 12  Evolution of fundin g start -ups in the EU 27 plus Norway and Switzerland (in m  EUR) 

 

 

                                           

9
 See http://www.en.high - tech -gruenderfonds.de . 
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Innovation funding dedicated to thematic priorities has been increasing  

Figure 13  shows that the thematic prioritisation of policy instruments has been 

growing con tinuously. Interestingly, this trend is not driven by innovation leaders that 

have had a larger share of their funding devoted to thematic priorities and not even by 

innovation followers, where there is a slight shift to non - thematic funding. This trend 

is driven by moderate and modest innovators. This may reflect transnational policy 

learning and the overall shift in the EU policy towards a more differentiated approach 

to re search and innovation policies.  

Figure 13  Evolution of the matic funding (only grants) in terms of total budget in the EU 27 plus 
Norway and Switzerland  

 

Support to non - technological innovation remained modest and driven by innovation 

leaders but also by moderate innovators  

The revision of specific policy measure s shows that innovation is still understood as 

being concerned with the development of technological solutions, hence such 

measures are generally technology -oriented. Non - technological innovation is 

supported by policy measures that address dimensions such  as skills for developing 

new business models  or provide innovation vouchers enabl ing organisational changes 

or the acquisition of design services. The identification of support to non - technological 

innovation is not straight - forward, as it can relate to p rojects that have been financed, 

even if it does not appear in the key policy objectives. For instance, the Finnish 

FinnWell Programme promotes health and wellbeing primarily through technology 

applications but also through service innovations. The óMarketing Personnel Placementô 

Policy Measure coordinated by Enterprise Ireland supported companies in the 

development of their marketing activities by providing full - time marketing personnel 

to achieve new business growth.  

In an attempt to capture the support p rovided to non - technological innovation, a data -

mining exercise was performed through simple text -search to find the policy measures 

that addressed organisational innovation, new business models or marketing 

innovations. Figure 14  provides an approximate picture of trends, which shows that 

the level of active support to non - technological innovation in the EU27 is about 350m  

EUR. It is quite surprising that , unlike other measures, support to non - technological 

innovation actually inc reased after 2008. This may reflect the dominance of several 

programmes, as well as an increasing understanding that non - technological innovation 

may be as important an ingredient as technological innovation. Non - technological 

innovation support has been d riven by innovation leaders that focus on aspects such 
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as creativity and design and by moderate innovators that, in many cases, focus on 

organisational innovation. Support for non - technological innovation is marginal, or 

non -existent, in modest innovator c ountries. Countries with relatively larger numbers 

of non - technology -oriented measures include Denmark, Finland and the Netherlands.  

Figure 14  Support to non - technological innovations in EU 27 plus Norway and Switzerland 
(in  m  EUR) 

 

3.3.  Country patterns of the innovation policy mix  

Innovation policy mixes are country specific. There are several aspects that influence 

the composition of the mix such as the type of grant schemes, use of indirect 

measures or demand -side actions, thematic prioritisation, the range and share of 

funding, the combination of single individual measures and the delivery mechanisms 

as discussed in Chapter2. The mix of innovation policy instruments usually covers a 

wide range of policy instruments like R&D support,  innovation support services 

provided through innovation centres, business incubators or science and technology 

parks, indirect incentives like R&D tax credits and grants for business innovation 

support. However despite the diversity of policy profiles, th ere are policy mixes that 

are significantly closer to some other countries ô ones. This is the logic that underpins 

this section, which analyses countries based on similarities between their policy mixes.  

A cluster analysis of EU27 innovation policy profile s was performed based on the 

following dimensions of policy measures: 10  

Á R&D: Share of competitive R&D (e.g. universities  and  public research 

organisations) in the total funding, excluding loans, venture capital, tax incentives 

and guarantees;  

Á Collaboration:  Share of collaborative R&D programmes in the total funding, 

excluding loans, venture capital, tax incentives and guarantees;  

                                           
10

 The reason for not including all types of policy instruments in the cluster analysis was that so me types 

were not sufficiently representative. For instance, ósupport to R&D and support to innovation skillsô falls in 
some countries under the heading óuniversity core fundingô or under óeducation policy.ô These are not fully 
captured through TrendChart data and thus it would be inaccurate to classify countries according to this 
indicator. The policy instrument óInnovation support servicesô was excluded, as the budget of the existing 
intermediaries appears in some countries under the heading óOrganisationsô instead of  óSupport Measuresô 
has not been included in the current database.  
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Á Transfer: Share of technology transfer mechanisms and spin -off support in the 

total funding , excluding loans, venture capital, tax  incentives and guarantees;  

Á Business RDI: Share of direct business R&D and business innovation support in the 

total funding , excluding loans, venture capital, tax incentives and guarantees;  

Á Tax incentives: Use of R&D tax incentives (yes or no);  

Á Venture cap ital: Support to venture capital funds.  

These parameters of the cluster analysis have been defined by focusing on the 

composition of the policy mixes. No account has been taken of the level of funding or 

the technological development of the country, as the  analysis is only concerned with 

the similarities between the mixes of policy measures. The cluster analysis enables the 

identification of groups of countries that follow similar innovation policy strategies, 

irrespective of differences in their levels of funding or their positions in terms of 

innovation capacity. Thus countries, which may be at very different positions in terms 

of their innovation performances, may be relatively similar in terms of their policy 

mixes. Does it mean that policy mixes are ent irely óplasticô i.e. unrelated to the nature 

of technology challenges, which are usually similar for countries that operate close to 

each other in relation to technology frontier (Aghion, and  al, 2013)?  

It is assumed that the technological position of a co untry should have some effect on 

its policy mix. For example, countries that are modest innovators might share more 

commonalities in terms of policy mixes amongst themselves rather than with countries 

that are innovation leaders. They are much more focused  on imitation and production 

capabilities when compared to  countries that are innovation leaders whose growth is 

much more dependent on R&D and knowledge generation at world frontier. Equally, 

policy mixes are reflections of different systems of innovation , different political 

cultures and , in the EU27 context, policy mixes reflect very strongly transnational 

policy learning and a shared common understanding of what is considered to be the 

óbest practiceô. These latter factors may generate policy mixes that are necessarily 

responses to country specific óobjectiveô challenges or to challenges, which stem from 

their unique innovation position. In this respect, the analysis is informed by 

Schumpeterian growth theory 11  (Aghion and Howitt, 2009) and systems of inn ovation 

literature (Lundvall, 1992).  

Schumpeterian growth theory shows that what drives growth in a sector (or country) 

far below the world technology frontier, is not necessarily what drives growth in a 

sector or country at the technological frontier wher e creative destruction plays a more 

important role. In other words, the relationship between growth and the distance of 

the country from the technology frontier should be based on the notion of appropriate 

institutions , namely the idea that growth -enhancin g policies or institutions may vary 

depending on a countryôs level of technological development (e.g. Aghion, and  al, 

2013).  

Figure 15 and Figure 16 show the result s of the cluster analysis for the periods 2004 -

2008 and 2009 -2013 following a hierarchical c luster application. These so called 

dendrograms are used to visualise hierarchical clusters. Each country comprises its 

                                           
11

 The Schumpeterian growth theory has óoperationalisedô Schumpeterôs notion of creative destruction , the 

process by which new innovations replace older technologies. This is d one not only as in endogenous growth 
theory where current innovators exert positive knowledge spillovers on subsequent innovators but also 
where current inn ovators drive out previous technologies. In this way this theory accounts for facts about 
the growth  process that could not be accounted for by other theories.  In particular, Schumpeterian growth 
theory manages to put industrial organisation into growth, and to link growth with firm dynamics, thereby 
generating predictions on the dynamic patterns of mar kets and firms (entry, exit, reallocation) and on how 
these patterns shape the overall growth process. For accessible account see Philippe Aghion, Ufuk Akcigit 
and Peter Howitt (2013), What do we learn from Schumpeterian growth theory?, NBER Working Paper 
18824, CA. Ma.  
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own unique cluster at the bottom, and is fusing with other countries as the 

connections in the dendogram show. The countries that fuse a t the lowest 

dissimilarities (y axis) are the least dissimilar or most alike country pairs. This logic 

follows for the formation of groups of countries. Depending on their similarity -

dissimilarity groups of countries have been identified. The country group s are then 

summarised in Table 2 and Table 3.  

The country patterns point to the relative stability of innovation policy mixes during 

the 2004 -08 and 2009 -12 periods. The latter two periods have been defined in order 

to separately account for the crises yea rs. This was the case despite the fact that 

there were shifts in terms of funding priorities but these shifts did not alter the key 

policy mixes and positions of the countries. In fact, only Germany moved from being 

a cluster on its own to join cluster 2. The relative stabi lity of policy mixes is quite 

a robust feature of the EU27 countries, which suggests that policy mixes are shaped 

either by durable structural features and/or by equally persistent policy philosophies 

or policy approaches. The persistence  of policy profiles, or specifically of EU policy 

models, is quite compatible with the persistence of national science and technol ogy 

specialisations world -wide.  

Figure 15  Policy mix clusters in the 2004 -2008 period -  hierarchical cluster application 
dendogram  
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Figure 16  Policy mix clusters in the 2009 -2012 period -  hierarchical cluster application 
dendogram  
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The analysis reveals the importance of some key factors that influence the innovation 

policy mixes  such as the use of the Structural Funds in several countries. This funding 

source has been decisive in making these innov ation policy mixes converge. 

In  addition, the increased policy learning across the EU has led to the introduction into 

Member States o f similar types of ófashionableô policy instruments such as cluster 

policies, competence centres or innovation voucher schemes. 12  Also, innovation policy 

developments in several countries have been influenced by international practice and 

common experience.  Those EU Member States th at joined after 2004 followed 

a common development path with regard to innovation funding and to introducing 

measures that directly finance innovation activities within businesses.  

                                           
12

 Even if it should be note d that there has also been diversity in the actual implementation method  of these 

instruments  
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Table 2 Conjoint Cluster applications (2004 -08)  

Country  Description of group 
following a qualitative 
analysis  

Main focus based on mean 
values by instrument for 
each group 13  

Distance between 
Groups  

Group 1:  

Ireland  

Malta  

Poland  

Slovenia  

Focus on competitive 
R&D programmes with 
incr easing share of 
business innovation 
support measures and 
the use of R&D tax 
incentives  

Á R&D(0.367075)  

Á collaboration(0.035475)  

Á transfer(0.065075)  

Á business_rdi(0.222275)  

Á furthest from group 2  

Á nearest to group 5  

 

Germany  Focus on collaborative 
R&D, support to  loan and 
venture capital funds, no 
use of R&D tax 
incentives  

Á R&D(0.0264)  

Á collaboration(0.85)  

Á transfer(0.0208)  

Á business_rdi(0.0287)  

Á furthest from group 1  

Á nearest to group 3  

 

Group 2:  

Estonia  

Finland  

Greece  

Latvia  

Sweden  

Switzerland  

Focus on collaborative  
R&D, support to loan and 
venture capital funds, no 
use of R&D tax 
incentives  

Á R&D(0.2725)  

Á collaboration(0.324917)  

Á transfer(0.019417)  

Á business_rdi(0.18485)  

Á furthest from group 1  

Á nearest to group 5  

 

Group 3:  

France  

Italy  

Netherlands  

United 
Kingdom  

Focus on technology 
transfer mechanisms, 
strong support to 
entrepreneurship, loans 
and venture capital and 
extensive use of R&D tax 
incentives  

Á R&D(0.1883)  

Á collaboration(0.25895)  

Á transfer(0.05695)  

Á business_rdi(0.18095)  

Á furthest from group 6  

Á nearest to group 5  

 

 

Gro up 4:  

Austria  

Belgium  

Czech 
Republic  

Denmark  

Hungary  

Norway  

Portugal  

Spain  

Focus on direct business 
R&D and business 
innovation, use of R&D 
tax incentives  

Á R&D(0.23655)  

Á collaboration(0.224412)  

Á transfer(0.021925)  

Á business_rdi(0.274175)  

Á furthest from group 2  

Á nearest to group 4  

 

Group 5:  

Bulgaria  

Cyprus  

Lithuania  

Luxembourg  

Romania  

Slovakia  

Focus on competitive 
R&D programmes, no 
use of R&D tax 
incentives  

Á R&D(0.350817)  

Á collaboration(0.059667)  

Á transfer(0.03165)  

Á business_rdi(0.306317)  

Á furthest from group 4  

Á neare st to group 1  

 

 

                                           
13  See Appendix F for more details.  
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Table 3 Conjoint Cluster applications (2009 -2012) 14  

Country  Description of 
group following a 
qualitative analysis  

Main driver based on 
mean values by 
instrument for each group  

Distance between 
Groups  

Group 1:  

Irela nd  

Malta  

Poland  

Slovenia  

Focus on competitive 
R&D programmes 
with increasing share 
of business innovation 
support measures and 
the use of R&D tax 
incentives  

Á R&D(0.32515)  

Á collaboration(0.083725)  

Á transfer(0.050275)  

Á business rdi(0.194975)  

Á furthest from group 4 

Á nearest to group 3  

Group 2:  

Estonia  

Finland  

Germany  

Greece  

Latvia  

Sweden  

Switzerland  

Focus on collaborative 
R&D, support to loan 
and venture capital 
funds, no use of R&D 
tax incentives  

Á R&D(0.239957)  

Á collaboration(0.4385)  

Á transfer(0.011314)  

Á business rdi( 0.129343)  

Á furthest from group 1  

Á nearest to group 5  

Group 3:  

France  

Italy  

Netherlands  

United 

Kingdom  

Focus on technology 
transfer mechanisms, 
strong support to 
entrepreneurship, 
loans and venture 

capital and extensive 
use of R&D tax 
incentives  

Á R&D(0.212325 )  

Á collaboration(0.206575)  

Á transfer(0.14135)  

Á business rdi(0.12645)  

Á furthest from group 3  

Á nearest to group 5  

Group 4:  

Austria  

Belgium  

Czech 
Republic  

Denmark  

Hungary  

Norway  

Portugal  

Spain  

Focus on direct 
business R&D and 
business innovation, 
use of R&D tax 
incentives  

Á R&D(0.293387)  

Á collaboration(0.200613)  

Á transfer(0.018713)  

Á business rdi(0.325675)  

 

Á furthest from group 3  

Á nearest to group 1  

Group 5:  

Bulgaria  

Cyprus  

Lithuania  

Luxembourg  

Romania  

Slovakia  

Focus on competitive 
R&D programmes, no 
use of R&D tax 
incen tives  

Á R&D(0.287667)  

Á collaboration(0.0882)  

Á transfer(0.043917)  

Á business rdi(0.2786)  

Á furthest from group 4  

Á nearest to group 1  

 
Notes: The cluster analysis follows the previously outlined logic of capturing policy mix groups across the 27 
countries. It has to  be noted that even if there are 5 groups identified, it does not mean that country groups 
are homogenous. For instance Denmark is further away from the others in group 4 or Latvia in group 2.  

                                           
14  See Appendix F for more details.  
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Before explaining in greater detail the characteristics of eac h policy mix group, it is 

useful to summarise the major features of each group.  

Groups 1 and 5  are, by and large, dominated by new Member States and their policy 

mixes are driven  by Structural Fundsô policies. 

The policy mix of Group 1, which includes Pola nd, Slovenia, Ireland and Malta, has 

been driven mainly by competitive R&D programmes 15  in universities and research 

organisations and by using indirect measures such as R&D tax incentives. It includes 

policy measures that support businesses to innovate and  to und ertake technological 

upgrading.  

In Group 5, with the exception of Cyprus and Luxembourg that are specific cases, the 

countries are modest (Bulgaria and Romania) and moderate innovators (Lithuania and 

Slovakia). They are characterised by weak busines s R&D and it might be expected 

that the policy mix would target much more business R&D and innovation. Instead, 

the major focus is on block funding of R&D, which has remained key to research 

funding, alongside the parallel introduction of innovation suppor t measures such as 

consultancy services, cluster support or business innovation support.  

With a dual orientation on science through activities like centres of excellence and on 

business R&D, Group 1 is more focused on upstream science, while Group 5 

concen trates on business or downstream R&D. A dual focus on both science and 

business R&D is present in Luxembourg within Group 5, which is a case that deserve s 

further scrutiny.  

Group 2  countries are very much focused on collaborative R&D, especially on 

coopera tion between R&D in universities and public research organisations and  R&D in 

business. This group shows that a similar policy mix focused on collaborative R&D is 

present in countries that operate at the technology frontier (Germany, Finland, 

Sweden and Sw itzerland), as well as in countries that operate behind the technology 

frontier (Estonia, Greece  and  Latvia). In technology leader countries, the focus on 

collaborative R&D is logical given their ambition to stay ahead by supporting leading 

edge business a nd public R&D. In countries behind the technology frontier, which have 

very weak business R&D, policy aims to enhance R&D through new technology based 

firms. In the former group , the demand side of R&D is quite well -developed, while in 

the latter group it is one of the biggest constraints , hence policy attempts to generate 

pockets of demand for R&D through technology based firms that are closely linked to 

the public sector. This leaves open questions about whether this orientation is the 

most appropriate in  the case of the latter group and about whether policy can 

compensate for the lack in demand for R&D.  

Within this policy mix group, Germany, Finland, and Sweden have been increasingly 

focusing their research and innovation budgets on collaborative R&D 16  pro grammes 

and have invested in innovation and technology platforms for academia and industry. 

Given that their business sectors invest relatively high shares of their revenues in R&D 

and given their position in relation to technology development, this focus on 

collaborative R&D appears to be justified. These countries have also dedicated a 

significant amount of funding to loan - financing and venture capital funds . H owever , 

they seem to be reluctant to use R&D tax incentives extensively. For instance, the  

Germa n innovation policy priority has been to support collaboration and cluster 

policies and it has followed a strategic approach through its thematic R&D programme. 

Only on rare occasions have policy measures funded single R&D projects in enterprises 

                                           
15  Funding to specific public research programmes a llocated in a competitive manner by opposition to 

institutional funding of public organisations  
16  Measures aiming at fostering collaboration between public organisations and businesses on RDI 

programmes  
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and R&D t ax incentives have not been used given the favourable general taxation 

policy for businesses.  

In this group , Greece, Estonia and  Latvia  can also be found. Their policy mix es have  

followed a similar type of structure putting in place collaborative policy me asure 

schemes. However, in these economies demand for R&D from the business sector is 

very weak and thus , similar policy mix es operates in very different conditions and with 

quite different aims. Collaborative R&D in these countries is much more focused on  

science and R&D intensive enterprises whose number is small and whose employment 

and spill -over effects are equally limited. Policy mix es in these countries de facto tries 

to compensate for missing endogenous business R&D.  

Group 3  contains France, Italy, the Netherlands and the UK and is relatively 

homogenous in terms of policy foci on commercialisation and technology transfer and 

also on  the relevance of indirect policy measures such as tax incentives.  In this 

group, their policies aim to capitalise on i nvestments in public R&D by promoting the 

commercialisation of the results of public R&D, as well as providing tax incentives for 

R&D investments. The shift towards commercialisation is quite recent (2009 -12) , as 

these countries were previously less orient ed towards this area and more oriented 

towards collaborative R&D activities. This may be a result of the increasing pressures 

in the post -2008 period to generate visible results in order to justify public 

investments in R&D. These pressures are p articularl y apparent in the UK.  

Group 4  is strongly focused on support to business R&D and innovation, or in other 

words, downstream RDI, as well as on competitive R&D. Similarly to Group 2, this 

policy mix is characteristic of countries which operate closer to the world technology 

frontier such as Austria, Belgium, Denmark and Norway, as well as of countries that 

operate further from the technology frontier like the Czech Republic, Hungary, 

Portugal and Spain. Unlike the new Member States in Group 5, such as Bulgari a, 

Lithuania, Romania and Slovakia, which are also partly focused on business R&D, this 

group has significantly higher investments in business R&D to upgrade  their 

technological position . S uch an orientation might be expected.  

In order to more easily grasp  the key features of each group, the table below provides 

brief summaries and shorthand labels for each group.  

Table 4 Shorthand labelling of policy mix groups  

Group  Brief description  Shorthand label  

Group 1  Structural Funds -driven ; Dual orientation on 
science and business R&D but with stronger 
focus on science  (competitive R&D) 
orientation  

Science -  competitive R&D 
focused  

Group 2  Science and collaborative R&D oriented policy  Science -  collaborative R&D 
focused  

Group 3  Orienta tion towards commercialisation of 
public R&D coupled with support to 
framework conditions (fiscal incentives)  

Commercialisation -driven  

Group 4  Business R&D and innovation focused policy 

coupled with support to competitive R&D  

Business R&D and innovatio n 

oriented  

Group 5  Structural funds driven; Dual orientation on 
science and business R&D but with stronger 
focus on business R&D orientation  

Science and business R&D focused  
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In summary :  The trends identified in research and innovation funding and in t he 

policy mix patterns over the last twelve years  have been the following:  

Á The total research and innovation funding, applied through óprogramme-basedô 

research and innovation policy measures, increased sequentially until 2010/2011 

and began to decrease in  2012;  

Á Public funding o f RDI increased anti - cyclically . However, the impact of the 

economic and financial crisis is reflected in the downward trend in research and 

innovation budgets from 2012 onwards. In countries hit hard by the crisis, the 

decrease occu rred as of 2011 ;  

Á The numbers of policy measures grew steadily until 2009 and consolidated 

afterwards reflecting increasing pressures to rationalise active innovation policy 

instruments. After 2010 -2011 , there has also been a slight shift towards the use of  

subsidised loans rather than the offer of grants or subsidies;  

Á Throughout the last twelve years , there has been a continuing shift towards 

allocati ng  greater amounts of funding to thematic priorities;  

Á The average duration of policy measures across all cou ntries has been seven 

years, with a somewhat longer duration of those instruments in more innovatory 

countries. This might reflect the maturity of innovation policies in advanced 

innovation countries and the shorter history of innovation policies in new Me mber 

States, which are largely moderate and modest innovators;  

Á In the last decade, policy measures have been shifting away from individual 

research programmes towards collaborative schemes in the hope that these 

measures might contribute to higher innovati on performance. However in the post -

2008 situation, the financial commitment to these measures has declined;  

Á National cluster programmes have also experienced a development in terms of 

share of funding, although their absolute budgets remained relatively m odest. 

Similarly, policy instruments supporting start -ups, direct business R&D and 

business innovation have become equally popular. Technology transfer 

mechanisms have been mainly driven by new EU Member States that have been 

launching a number of new poli cy measures from 2004 onwards. Funding to 

technology transfer schemes has increased in the last 2009 -2012 period, which 

reflects the increasing pressures to commercialise the results of R&D;  

Á Awareness - raising and support for skills for innovation have expe rienced a 

downward trend. Yet one of the key challenges that have  been constantly cited 

throughout the last twelve years is ensuring the availability and the competences 

of skilled people to contribute to innovation . I nnovation policy has consistently 

fail ed to deliver in this respect ;  

Á Shifts in research and innovation policy are visible in both 2004 and 2007. These 

were years in which the newest EU Member States had much more funding for 

innovation at their disposal and began to create similar types of inn ovation policy 

instruments to those that already existed in Western European countries ;  

Á The analysis of national policy mixes points to a relative stability during the 2004 -

2008 and 2009 -2012 periods , despite the above mentioned shifts in terms of 

funding priorities. The relative stability of policy mixes is quite a robust feature of 

the EU27 countries, which suggests that policy mixes are shaped either by durable 

structural features and/or by equally p ersistent policy approaches.  

Overall, the picture that emerges is of an active innovation policy that is strongly 

focused on competitive and collaborative R&D programmes. However, this policy 

model has been gradually changing through increased funding to business R&D and 
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innovation activities for thematic prio rities and for start -ups. The post -2008 period has 

been characterised by changes in this trend, when there have been decreases in 

collaborative R&D activities, accompanied by a stagnation in funding for business R&D 

and innovation but with an increasing sh are of funding for technology transfer and 

institutional support for innovation services. These changes reflect the greater 

emphasis on the commercialisation of R&D, as well as the strong push given by  the 

Structural Funds to  financing innovation.  
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4.  Linking  innovation policy and innovation 
performance data  

4.1.  Innovation performance levels and the ir  policy mix  

After having clustered the countries according to their similar policy mixes, this section 

will investigate if any links can be identified between the sel ected policy mix and the 

overall IUS ranking of countries. It will explore whether policy mixes are associated 

with the innovation capacity levels of countries , as depicted by the IUS. In a second 

step, the national innovation policies will be reviewed bas ed on the TrendChart 

country reports that have been produced annually since 2000. The aim of this step is 

to cross -check the quantitative cluster analysis and gain more insights into the more 

subtle policy peculiarities.  

Although there is a wide variety of  policy mixes across IUS country groups, the 

following observations can be made:  

Á There is no one to one relationship between groups of countries in terms of 

innovation performance, as depicted by the IUS 2013, and their membership of a 

specific policy mix profile or group. Tables  2 and 3 have already indicated this 

possible lack of a relationship but now it can be demonstrated statistically. 

Countries at similar levels on the IUS are of different policy mixes  or  countries of 

similar policy mix profiles are at different innovation levels;  

Á In terms of the diversity of the five policy mix groups, eight countries follow model 

4 (Business R&D and innovation) , s even countries follow models 2 (Science -  

collaborative R&D focused) , six countries follow model 5 (Sci ence and business 

R&D focused)  and f our countries follow model 1 (Science -  competitive R&D 

focused)  and model 3 (Commercialisation -driven);  

Á From the strictly Schumpeterian growth theory perspective, it would be expected 

that countries at different innovat ion levels would have d ifferent policy mixes 

(Aghion and  al, 2013). 17  Technology distance from the leading innovator country to 

the last modest innovator country is given by the IUS ranking of countries. The 

results show that this strictly Schumpeterian per spective is not supported by the 

data. This may not be surprising, as it has already been hinted that policy mixes 

are an outcome of a variety of factors and only one of these is technological 

distance. Other factors are path dependencies, policy fashions and perceptions of 

the best  practice in innovation policy;  

Á Innovation leaders all follow the óscience-collaboration focusedô policy mix, with 

exception of Denmark that has been included in the group oriented towards 

business R&D and innovation (group 4) according to the results of the cluster 

analysis, but its policy mix is also very much focused on supporting linkages in the 

national innovation system;  

Á Innovation followers have selected all policy types and this shows the diversity of 

the paths that count ries have taken in order to move to a position of being an 

innovation leader;  

Á Moderate innovators have also selected all policy types though four countries 

implement model 4 -  a policy mix of óbusiness R&D and innovation orientedô; 

Á Modest innovators apply again a variety of models such as 1 ï óscience-competitive 

R&D focusedô, 2 ï óscience-collaborative R&D focusedô and 5 ï óscience-business 

R&D focusedô; 

                                           
17

 Depending on their distance to the technology front ier  
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Á Model 2 (science -  collaborative) can be found in all four IUS groups, and the 

analysis suggests that i t is the most common model followed by countries of very 

different technological levels and is very much under the influence of non -

technological factors. This may be not surprising, as it can be considered as a 

ótypicalô EU model with its focus on R&D driven growth. It is expected that this 

model would be the most relevant for countries that are either technology leaders 

or followers but it should be less relevant for countries that do not yet have 

conditions for R&D driven growth. Technology leaders that are also model 2 

countries (Science ï collaborative R&D) have strong business investments in R&D 

and hence their policies do not need to support business R&D directly but to 

increase the R&D ambition of business through óscience - collaborative R&Dô; 

Á Model  3 (Commercialisation and indirect support oriented) can only be found in 

foll owers and moderate innovators. Of the moderate innovators, onl y Italy follows 

this approach. This model is not found in the modest innovators group, the reason 

for  which may be t hat in order  to follow a óCommercialisation-drivenô policy mix, 

a country would , in the first instance , need to have substantial R&D capital, which 

could be commercialised. Obviously, this is not the case with modest innovators. 

This is suggestive of óSchumpeterian logicô or the argument that policy mixes are 

to some extent related to a countryôs position in relation  to the technology frontier;  

Á Model 4 (Business and innovation oriented) can be found in moderate, followers 

and leaders but not in modest innov ators. Modest innovators are very weak in 

terms of business R&D and consequently might be expected to follow this policy 

mix, which is actually not the case. It seems that the policy mixes in modest 

innovator countries follow the much more dominant policy models that have been 

introduced elsewhere rather than responding to their own national challenges. In 

other words, not only the expected processes of technology imitation but also of 

po licy imitation can be observed;  

Á Model 5 (Science and business R&D orie nted) can be found in modest, moderate 

and followers but not in leaders. Again, innovation leaders have much better 

developed business R&D (downstream RDI) . H ence their stronger focus on 

upstream (science) and collaborative R&D or on commercialisation of  their public 

and private R&D.  
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Table 5 Groupings of the EU27 countries based on the IUS 2013 position and policy mix groups  

IUS  2013  performance 
groups  

Policy mix group  

Innovation l eaders  2 ï Science -collaboration focused: Finland, Germany, Sweden  

4 ï Business  R&D and innovation: Denmark  

Innovation f ollowers  1 -  Science -competitive R&D focused: Ireland, Slovenia  

2 -  Science -collaboration focused: Estonia  

3 ï Commercialisation -driven: France, Netherlands, UK  

4 ï Business R&D and i nnovation: Austria, Belgium  

5 ï Science  and business R&D focused : Cyprus, Luxemb ourg  

Moderate innovators  1 ï Science -competitive R&D focused: Malta  

2 ï Science -collaboration focused: Greece  

3 ï Commercialisation -driven: Italy  

4 ï Business R&D and innov ation: Czech Republic, Hungary, Spain, Portugal  

5 ï Science  and business R&D focused: Slovakia, Lithuania  

Modest innovators  1 ï Science -competitive R&D focused: Poland  

2 ï Science -collaboration focused: Latvia  

5 ï Science  and business R&D focused: Bulgar ia, Romania  

 

4.2.  Dynamics in innovation performance and the policy mix  

In section 4.1, it has been established that the policy mixes of EU27 countries are not 

strongly associated with their innovation (IUS) levels, due to a mixture of 

technological and non - te chnological factors that shape the policy mixes. This section 

goes a step further and explores if there is an association between policy mixes and 

dynamics in innovation activity, as measured by the selected IUS óthroughputô and 

óoutputô indicators under the óLinkages and entrepreneurshipô and óInnovatorsô 

dimensions. The reason for narrowing down the IUS indicators used is to enable the 

focus to be placed on the output side and effects and not to calculate with inputs, 

which are overlapping with the public  funding of research and innovation. As there is 

no time -series composite indicator for the óLinkages and entrepreneurshipô, óFirm 

investmentsô or óInnovatorsô dimensions and in order to stay in line with the focus of 

this report on business innovation, th e indicators that have been selected are:  

Linkages and Entrepreneurship:  

1.  SMEs innovating in house as a percentage of SMEs;  

Innovators:  

2.  SMEs introducing product or process innovations as a percentage of SMEs;  

3.  SMEs introducing marketing or organisational inn ovations as a percentage of 

SMEs.  

The aggregate SME innovation activity figure is calculated as an average of the above 

indicators for each year -  2006, 2008 and 2010. In the country examples and analysis 

following Figure 19, two further indicators ar e als o reviewed where relevant:  

Á óNon-R&D innovation expenditur e as a percentage of turnoverô; 

Á óEmployment in knowledge-intensive activitiesô. 
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Figure 17 plots levels of innovation performance , as captured by the three IUS 

innovation indicators in 2006 and 2010, and enables changes and dynamics to also be 

captured. The dynamics from 2006 to 2010 are compared and this enables an 

observation to be made of any relationship between the policy mix group and changes 

in the innovation performance of that group.  

The firs t conclusion is similar to that of Section 4.1: there is no superior policy mix 

model (see 
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). 

The results show that several types of policy mixes can produce a leading performance 

or a growing trend.  




