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Introduction and Policy mix concept 

 
The policy mix project 
 
This report is one of the 31 country reviews produced as internal working papers for 
the research project “Monitoring and analysis of policies and public financing 
instruments conducive to higher levels of R&D investments” (Contract DG-RTD-
2005-M-01-02, signed on 23 December 2005). This project is a research project 
conducted for DG Research, to serve as support for policy developments in Europe, 
notably in the framework of CREST activities. It does not form part of the 
ERAWATCH project, but the working documents are made available on 
ERAWATCH webpages for the purpose of steering a debate on the policy mix 
concept. 
 
The “Policy Mix” project is run by a consortium of 7 partners: 
• UNU-MERIT (The Netherlands), consortium leader 
• Technopolis (The Netherlands) 
• PREST – University of Manchester (United Kingdom) 
• ZEW (Germany) 
• Joanneum Research (Austria) 
• Wiseguys Ltd. (United Kingdom) 
• INTRASOFT International (Luxembourg). 
 
Each country review is produced by an individual author, and provides expert’s view 
on the policy mix in the country. This report is not approved by the Commission or 
national authorities, and is produced under the responsibility of its author. 
 
The role of country reviews is to provide an exploratory analysis of the current policy 
mixes in place in all countries and detect the most important areas of interactions 
between instruments as well as new modes of policy governance that are particularly 
adapted (or detrimental) for the building of policy mixes. They provide analytical 
material for the analysis of the policy mix concept and its implementation in Europe. 
This material will be used as background for further reports of the project and for the 
construction of a tool for policy-makers (to be made available in late 2007 and 2008). 
 
 
The policy mix concept 
 
The country reviews are based on the methodological framework produced by the 
consortium to frame the “policy mix” concept. They have been implemented on the 
basis of expert assessments derived from the analysis of National Innovation Systems 
characteristics and policy mix settings, using key information sources such as 
Trendchart and ERAWATCH reports, OECD reviews, and national sources, among 
which the National Reform Programmes.  
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In this work, the “policy mix for R&D” is defined by the consortium as: “the 
combination of policy instruments, which interact to influence the quantity and 
quality of R&D investments in public and private sectors.” 
 
In this definition, policy instruments are: “all programmes, organisations, rules and 
regulations with an active involvement of the public sector, which intentionally or 
unintentionally affect R&D investments”. This usually involves some public funding, 
but not always, as e.g. regulatory changes affect R&D investments without the 
intervention of public funds.  
 
Interactions refer to: “the fact that the influence of one policy instrument is modified 
by the co-existence of other policy instruments in the policy mix”.  
 
Influences on R&D investments are: “influences on R&D investments are either 
direct (in this case we consider instruments from the field of R&D policy) or indirect 
(in that case we consider all policy instruments from any policy field which indirectly 
impact on R&D investments)”. 
 
 
Structure of the report 
 
The report is structured along the following questions. 
 
First, in section 1, and in order to place the policy mix in context, the general 
challenges faced by the National Innovation System (NIS) are analysed by the expert. 
The view is here not restricted to the challenges with regard to raising R&D 
investments, but rather encompasses all the conditions that directly or indirectly affect 
the functioning of the NIS and R&D expenditures. These context conditions are very 
important for the discussion of the relevance of the policy mix later on. 
 
Second, the stated main objectives and priorities of R&D policy in the country are 
spelled out in section 2, as well as their evolution over the last ca. five years. This 
discussion is based on White Papers and official documents, i.e. on published policy 
statements. The reality of these objectives compared to actual working of policy 
instruments will appear in section 5.  
 
The third section provides an expert assessment and critical analysis of a possible gap 
or convergence between the NIS challenges and the main policy objectives and 
priorities stated before.  
 
Section 4 presents the policy mix in place, following the above definition, i.e. policy 
instruments affecting R&D activities in the private and in the public sector, either 
directly for instruments from the R&D policy domain, but also indirectly for 
instruments outside the R&D domain which are of particular relevance to R&D 
activities. A typology of instruments is used, to categorise the R&D-specific and non-
R&D specific instruments. A short description of each instrument is provided: aim, 
nature, target group, budget. 
 
Then, section 5 discusses whether there is a gap between the main policy objectives 
and priorities stated in section 2, and the instruments in place. This is done by 
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comparing the set of objectives with the set of instruments at work. When individual 
evaluations of programmes or policy instruments are available, their results are used 
if they shed light on contribution of these instruments towards the policy objectives. 
 
Section 6 discusses the orientation of the policy mix, indicating priorities amongst 
various possible routes to increase R&D investments. Policy instruments are 
categorised under 6 different routes according to their relevance, and this 
categorisation is followed by a discussion on the range of instruments affecting each 
route, missing instruments, routes that are not addressed by instruments, possible 
redundancies or overlaps, etc. 
 
Section 7 provides another view on the policy mix, focusing on the relative 
importance of each types of instruments. The aim is to get a picture of the policy mix, 
the balance between (sets of) instruments, and the relative weight between them. 
 
From section 8 onwards, the review turns to the crucial question of policy 
governance. That section discusses the emergence of the policy mix through 
examination of the following question: how did the set of R&D policy instruments 
arrive ? What is the rationale behind them, what were the driving force behind their 
establishment, and how is this evolving recently. A crucial question relates to the 
existence of some consideration of possible interactions when establishing new or 
suppressing existing instruments. The section tries to establish whether the policy 
design process is incremental or radical, analytical or non-analytical. From this, that 
section discusses if the policy mix is a “construct” or an “ex post” reality. 
 
The next section, section 9, focuses on the governance of the system of R&D policy 
instruments take place. It examines the key question of interactions, i.e. whether there 
is a form of co-ordination between R&D policy and policy instruments from outside 
the R&D domain, and the existing mechanisms that favour or hinder such 
interactions. 
 
The final section, section 10, deals with the core question of the policy mix concept: it 
endeavours to discuss interactions between policy instruments to affect R&D 
expenditure. The section discusses possible positive, neutral and negative effects of 
R&D policy instruments; both within the R&D policy domain, but also with 
instruments from other policy domains. In most cases, this takes the form of 
hypotheses rather than hard evidence. 
 
 
Feedback welcome 
 
Feedback on this report is gladly received. Individual country reports will not be 
updated but discussion on policy mixes is welcome during the timeframe of the study 
(2006-2008). Please send your comments to: 
 
Claire Nauwelaers 
UNU-MERIT 
Coordinator of the “policy mix” project 
c.nauwelaers@merit.unimaas.nl 
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1. National Innovation Systems Challenges 
 
1. The main innovation challenge faced at present by the Spanish Innovation System 

is the low level of resources for R&D and the lack of critical mass of the science 
and technology system. Spain lags considerably behind the EU in terms of GERD 
relative to GDP (1.07% of GDP as compared with the EU-25 average of 1.90% of 
GDP). The scarcity of public resources and of scientific and technological 
infrastructures is responsible for certain fragmentation of research groups, as well 
as a relatively low level of scientific production. In terms of scientific 
publications, Spain accounted for 3.2% of the world production of scientific 
papers in 2003 (EC, 2005), relatively higher than the demographic and economic 
weight of the country but still well behind other countries such as UK (8.5%), 
Germany (8.4%), France (6.1%) and Italy (4.6%). Figures on the granting of 
patents show a less positive figure (just 0.3% of the world total in the year 2000). 
Spain accounts for less than 1% of the European patents. Trends for patenting are 
however showing some improvements, in that in 2005, the numbers of Spanish 
patent applications increased by 35% with respect to the previous year (EC, 
2006). 

 
Fig. 1: Evolution of R&D expenditure as % of GDP (1995-2004) for Spain, Germany, France, UK 
and EU-25. 
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 Source: COTEC (2006) 
 

The relatively low investment in R&D is common to all Spanish regions 
(Autonomous Communities), although to different degree. The regions with 
higher expenditure in R&D as proportion of GDP are Madrid (1.8%), Navarra 
(1.42%), Basque Country (1.42%) and Catalonia (1.37%), and yet there are all 
below the EU average and well below the 3% target set up by the Lisbon Agenda. 
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Fig. 2. Regional R&D Expenditure as % of GDP. 2005 
 

  
Source: COTEC (2006) 
 
2. The low share of business R&D is the second key challenge. Of the total R&D 

investment, business R&D accounts for just 54.4% of the total investment, below 
the 66% set as target by the Lisbon Strategy. According to the most recent data 
from the National Statistics Institute (INE), 29.5% of the national expenditure in 
R&D is performed by universities. The number of researchers in 2004 within 
universities exceeds 51,600 (FTE), 52% o the national total, while in the 
European Union is around 25%. The relatively low levels of R&D and innovation 
in the private sector can be partly explained by the structure of the Spanish 
economy, characterised by a predominance of small and medium sized enterprises 
and an orientation towards traditional sectors. Public-private collaboration in 
R&D is also low, which constitutes a barrier for the introduction of new products 
and services. Despite an improvement in the number of firms undertaking R&D in 
recent years (as shown by fig.3 below), the investment on R&D as % of 
innovation in is significantly lower in Spanish firms than in their European 
counterparts.  

 
Fig. 3. Share of private R&D expenditure as % of the total 

 
Source: INE (2006) 
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3. The lack of venture capital and entrepreneurial culture is another key challenge. 
Spanish markets have little tradition of financing R&D and innovation and 
venture and seed capital are under developed. Existing venture capital is mainly 
funding large projects by established large firms rather than in start-ups, which 
present higher risk (EC, 2006). In relation to entrepreneurship, the proportion of 
the population starting a new business venture is well below the EU average. 
Administrative procedures associated with starting an entrepreneurial activity are 
very costly in terms of time and money. There is consequently a reduced 
population of new technology based firms. According to COTEC (2004), 
cooperation and subcontracting are not general practice in innovation activities in 
Spanish firms and there is a relatively low presence of business service firms 
specialised in innovation. 

 
4. Lifelong learning and the progress towards an information society are also 

important challenges for innovation. There is less awareness of the importance of 
lifelong learning in Spain, as compared with the rest of Europe. The proportion of 
Spanish firms with learning programmes is around half the European average 
(COTEC, 2004). This is partly explained by the dominance of medium to low 
technology activities and by the large share of temporary employment in the 
Spanish labour market—which makes up to about 30% of employment (EC, 
2006). The low level of investment in lifelong learning could be an important 
barrier for innovation and the use of ICT. At present, expenditure in ICT in Spain 
remains lower than the EU average. The proportion of households with Internet 
access and the share of SMEs with their own website is about half that in the EU-
15 (EC, 2006). 

 
This key challenge is behind some recent policy measures to encourage lifelong 
learning and to converge in the main Information Society indicators, such as 
FORINTEL - Telecommunication Training Programme (FORINTEL - Programa de 
formacion en telecomunicaciones), and some of the measures within INGENIO2010 
such as the AVANZ@ programme and the Torres Quevedo programme. 
 
The first three challenges constitute an on-going problem, reflecting a structural 
problem of the Spanish economy. Statistics of R&D expenditure show a positive 
trend in the last years (as shown by figures 1 and 3 above) but it is still insufficient to 
meet the objectives set by the Lisbon target. The fourth challenge has been partly 
aggravated by a large influx of low-skilled immigration occurring in the last 10 years 
and the characteristics of the labour market, posing an important challenge in terms of 
raising the skills levels of the population and a move towards the information society. 
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2. Objectives and priorities of R&D policy 
In the last five years the objectives and structure of the Spanish R&D system have 
undergone important changes due to the change in government and the signing of the 
Lisbon Agenda. 
 
The National Reform Programme, set up to reach convergence in per capita income 
and exceed the EU employment rate by 2010, identified seven priorities or “pillars” 
necessary to achieve productivity growth and job creation. The fourth priority is 
entitled "The Research & Development and Innovation Strategy (INGENIO 2010)". 
INGENIO 2010 specifically addresses the agenda of the Lisbon Strategy in relation to 
R&D&I. 
 
In particular, the objectives of the INGENIO 2010 initiative are the following: a) To 
increase the ratio of R & D investment as a percentage of GDP from 1.05% in 2003 to 
2% in 2010, b) to raise the private sector’s contribution to R&D investment from 48% 
in 2003 to 55% in 2010 and c) to reach the EU-15 average in the percentage of GDP 
devoted to ICTs, from 4.8% in 2004 to 7% in 2010. The objectives of the INGENIO 
initiative translate into a number of key programmes, as shown in table 2.  
 
The Spanish National Plan for Scientific Research, Development and Technological 
Innovation 2004-2007 sets up the priorities, objectives and policies for the period 
(2004-2007). The priorities set up by the Plan include: 
 
1. Strategic objectives relating to the science – technology – enterprise system (S-T-

E).  
• Enhance the level of Spanish science and technology, both in scale and quality. 
• Expand the number and quality of human resources in both the public and 

private sectors. 
• Reinforce the international dimension of the STE system, with especial 

emphasis on the European Research Area (ERA). 
• Strengthen the role of the public sector in generating fundamental knowledge. 

 
2. Strategic objectives relating to business competitiveness: 

• Boost the technology and innovation capacity of enterprises. 
• Promote the creation of an innovating entrepreneurial community. 
• Contribute to the creation of a favourable environment for investments in 

R&D&I. 
• Improve interaction, collaboration and partnering arrangements between the 

sector R&D and the business community. 
 
3. Strategic objectives relating to coordination of the S-T-E system: 

• Reinforce the coordination between the national and regional governments 
and, in particular, improve coordination between the R&D&I NP and the 
regional R&D&I plans. 

• Promote cooperation and coordination amongst public R&D institutions. 
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In the last 5 years priorities have undergone some important changes, although these 
have taken place mainly outside the policies and instruments of the National Plan for 
Science and Technology, as the plans for the period 2000-2003 and 2004-2007 show 
strong similarities. Some significant changes in the policy orientation and the 
instruments can be found however in the initiatives taken outside the Plan. This is for 
example evidenced by the CENIT programme for public/private partnership launched 
in late 2005 and other programmes under the INGENIO initiative. There is evidence 
of a shift in emphasis towards strengthening the innovation capacity of the private 
sector and developing the infrastructure of a future knowledge-based society. In this 
area policy programmes are targeting not just the availability of R&D resources in 
firms but increasingly collaborative R&D activities and public private partnerships.  
In addition, INGENIO 2010 adopts a broader reform programme, involving not just 
R&D&I, but also competition policy issues, labour and capital markets, markets for 
goods and services, public financing; and regulatory reforms encouraging greater 
transparency and lighter regulatory burdens.  Thus there is greater concern for taking 
into account the ‘big picture’ and not just a narrow R&D policy domain. 
 
These priorities are reflected in the budgetary plans for 2007 in both the Ministry of 
Education and Science and the Ministry of Industry, Trade and Tourism. The latter 
sees an increase the resources dedicated to the promotion of Information Society 
(increased by 44%), promotion of innovation in firms (with a budget increase of 35%) 
and SME support (23%). The Ministry of Education and Science, on the other side, 
will experience in 2007 an overall budgetary increase of 26% with relation to 2006. 
The resources directed to R&D&I policy will increase by 27% whereas the resources 
devoted to education policy will be incremented by 26%.  
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3. Coherence between NIS challenges and R&D 
objectives and priorities 

There is an alignment between the challenges and the main objectives and priorities, 
as shown by the priorities and objectives of the 5th National plan and of the INGENIO 
2010 initiative and summarised in table 1 below. Greater policy emphasis is placed on 
the first and second challenge vis-à-vis the third challenge.   
 
Table 1: Matching challenges to policy objectives and priorities 
Challenges Policy objectives 

Low level of expenditures in R&D and innovation from 
the private sector and insufficient technology transfer 

Increase public and private investment in R&D (to 
reach 2% of R&D as % of GDP) 
Increase the participation of the private sector in R&D 
to 55% of total R&D investment. 
Advance in the European Research Area by increasing 
the participation of Spanish firms and researchers in 
the EU Framework Programme. 

Lack of venture capital and entrepreneurial culture 

Eliminate bureaucratic constraints to entrepreneurship 
Promote Industrial research areas via private-public 
collaboration 
Enhance university-industry links 
Creation of new technology-based firms 

Lifelong learning and progress towards an information 
society 

Promote human resources for R&D 
Promote the information society 

. 
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4. Composition of the policy mix for R&D 

4.1 Policy measures targeting the public sector 
 
In the context of the INGENIO 2010 initiative, the public sector research programme 
CONSOLIDER programme has been launched aimed at reaching critical mass and 
research excellence. It includes the financing of long-term projects for research 
groups and networks, funding of excellence research in Biomedicine and health 
science in the National Health Service (CIBER projects), and the 13 Programme, 
aimed at creating stable positions within the Spanish Science and Technology System 
both for Spanish and foreign academic or researchers. Also as part of the 
CONSOLIDER programme, the Strategic Scientific and Technological Infrastructures 
Fund finances scientific and technological equipment and facilities for research in the 
Science and Technology System, and the promotion of scientific and technological 
parks linked to Universities and public research bodies. 
 
Table 2: the INGENIO 2010 initiative 
 INGENIO 2010: New strategic initiatives 
Programmes CENIT programme CONSOLIDER 

programme 
AVANZA programme 

Projects 4. CENIT proyects 
5. Fund of funds 
6. Torres-Quevedo 

a) CONSOLIDER 
projects 

b) CIBER 
c) I3 
d) Scientific-tecnological 

facilities 
 

a) Businesses 
b) Public sector 
c) Education 
d) Households 

 
4.2 Policy measures targeting both the public and private sector 
 
A number of policy initiatives are in place to better articulate the components of the 
Spanish S&T&I system, promote public-private cooperation, and technology transfer, 
such as: 
 
• Aids for the Promotion of the Technical Research for Singular Scientific and 

Technological Projects with Strategic Nature. The objective of this programme is 
to give financial support to scientific projects with high technological and 
entrepreneurial risks. It foresees the integration of scientific and technological 
agents, promoting technology transfer and enhancing the technological capacity of 
enterprises. 

• The CENIT programme is the first instrument under INGENIO 2010, aimed at 
promoting R&D collaboration amongst companies, universities, public research 
bodies and centres, scientific and technological parks and technological centres. 
The programme encompasses the co-financing of major public-private research 
activities, the creation of funds to invest in venture capital, and the Torres 
Quevedo programme, for the hiring of PhDs and technology management experts 
in private firms. 
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• The AVANZ@ programme, whose objective is for Spain to converge with Europe 
in the main Information Society indicators. AVANZ@ is aimed at both the public 
and the private sector (including households, young population, SMEs and other 
groups in society at risk of social exclusion such as the elderly and ethnic 
minorities) and aims at bridging the gap in the use of ICTs between Spain and the 
rest of Europe and across the Spanish regions. 

• The PETRI (Programa de Ayudas para Proyectos de Estímulo a la Trasnferencia 
de Investigación), led by the Ministry of Education and Science since 1995, aims 
at supporting the transfer of research outcomes from the universities, PROs or 
technology centres to the private sector.  

• Another important programme is the Programme to Encourage Technical 
Research (PROFIT). PROFIT’s main goal is to support innovative enterprises 
through horizontal actions and instruments designed to improve the enterprise 
environment. This includes actions oriented to improvements in information and 
advice, co-operation with enterprises, quality and design, creation of technology-
based enterprises, providing mechanisms overcoming the usual difficulties in 
obtaining suitable financing, especially risk capital in start-up phases. Although 
the beneficiaries of the PROFIT programme are private sector firms, the measures 
are intended to promote industry-science collaborative projects, thus also targeting 
the public sector. 

 
4.2 Policy measures targeting the private sector 
 
A key R&D financing body for private firms is the Centre for the Development of 
Industrial Technology (CDTI). The CDTI gives financial support to R&D projects 
performed by enterprises. The CDTI defines three categories of eligible technological 
projects: 
 
* Projects for Technology Development: for the creation or improvement of 
production processes, products or services. 
* Technology Innovation projects:  for the introduction of emerging technologies in 
the enterprises and their active adaptation to individual circumstances. 
* Arranged Industrial Research projects: for precompetitive research projects. 
 
 
4.4 Regional policy measures 
 
Spanish regions have a significant influence in R&D&I policy. The combined budget 
of the Autonomous Communities in R&D&I policy account for around 60% of the 
central government’s competitive R&D subsidies. 
 
The Spanish Constitution of 1978 identifies 17 Regions in Spain: 15 so called 
Autonomous Communities and 2 Autonomous Cities (Ceuta and Melilla). The Spanish 
Constitution foresees a high level of decentralization, political autonomy and 
financial capability. Regional Governments have been transferred competences for 
innovation policies, and have designed their own regional strategies for R&D&I. 
Each Autonomous Community has its own agency in order to develop the regional 
R&D&I policy. In the case of several regions such as Andalusia, Madrid, Catalonia 
and the Basque Country, their R&D&I Plans are highly relevant due to the actors and 
resources involved. 
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In addition to regions developing their own policies, there are also some programmes 
planned at the national level but with a specific regional orientation. This is the case 
of PCCP: Plan for the strengthening and the competitiveness of SMEs, which has 
replaced the former SME Initiative for Industrial Development. It is funded centrally 
but it is managed and delivered by regional agencies. 
 
There are also some other initiatives which show some regionalisation and some 
collaborative implementation. This is for example the case of the I3 Programme, 
agreed with the Autonomous Communities. In addition, the Avanz@ plan has seen 
regionalisation through agreements with each Autonomous Community and local 
cooperation.  
 
4.5 Policy measures outside the R&D domain 
 
Policies related to competition policy and macro-economic policy (responsibility of 
the Ministry of Economy and Finance) are essential to create a good environment for 
entrepreneurship and innovation activities, e.g. by increasing competition in markets 
for goods and services, and allowing the correct functioning of financial and labour 
markets.  
 
The Spanish Fiscal Incentive System for R&D is considered one of the most 
generous in the OECD, and yet these measures have not been met with sufficient 
company returns (only 15% of innovative companies benefit from them (COTEC, 
2004). Spanish companies can reduce their taxes at 60% of their R&D costs. 
Excessive bureaucracy, problems with the classifications and definitions of R&D and 
innovation applied, legal insecurity and lack of information and technical knowledge 
in the companies are among the factors that have prevented a greater use of tax 
incentives by firms. On 10th March 2006, the Government approved the revision of 
the law in order to modify, among other aspects, the R&D&Innovation Fiscal 
Incentive System. The Government has decided to eliminate these incentives by the 
year 2012. 
 
Fig. 4. Tax breaks for R&D activities. (Percentage ratio of tax subsidies for $1 of R&D, 2004) 
 

 
Source: OECD (2004b), Science and Technology Outlook. 
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The Education policy for research is also of key importance. Education is currently 
under transformation, with the new Organic Law of Education being approved in 
2006. The objective of the reform is to improve the quality of the education system. 
Some of its intermediate objectives, is to improve basic education, the teaching of 
language skills and ICTs. To implement the reform, some €6,000 million are 
envisaged during five years, half of which will be provided by the State. A reform is 
also underway to adapt the Spanish higher education to the Bologna Declaration to 
establish a European area of higher education by 2010. At present the MEC and the 
Universities Coordination Council are working towards the definition of the new map 
of official university degrees according to the Bologna guidelines. It is envisaged that 
the new degrees will start in the academic year 2006-2007. The proposal for the 
reform of the Organic Law of Universities1 is under discussion at present to allow 
these changes and to increase the autonomy and quality of higher education 
institutions. 
 
The Spanish defence budget is relatively high in EU terms, which means that there 
are potential opportunities in exploiting technological capabilities developed in the 
military sector in civil markets or to encourage partnerships with organisations in the 
civil sector. 
 
Opportunities to use public procurement to promote innovation have been 
underexploited in Spain. Reasons include excessive fragmentation of procurers, 
regulatory barriers and lack of critical mass and technological capabilities of the 
supplier base. Public procurement tools could be used more efficiently to promote 
innovation, complementing R&D&I policies. Some steps have been taken towards 
this with the passing of the new Law on public contracts in July 20062, aimed at 
reducing regulatory barriers for public procurement. The Law aims at lowering 
barriers to entry and costs for tendering organisations, increasing flexibility and 
improving tendering procedures, promoting e-procurement and innovative 
procurement, as well as the incorporation of social and environmental aspects in 
public procurement. 
 
The Spanish Government is undertaking a major reform of the public sector 
organisations. The Law of State Agencies (Ley de Agencias Estatales), passed in 
July 20063, envisages a significant reform of public sector organisations, to improve 
their autonomy, coordination and flexibility in the provision of public services. 
 

                                                
1 Ley Orgánica 6/2001, de 21 de diciembre, de Universidades, 
2 Proyecto de Ley de Contratos del Sector Público 
3 BOE num.171 19/07/2006 
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Table 3: Policy mix for R&D in Spain 
Policy categories Policy instruments: short description and target group 
R&D Domain Instruments 

CONSOLIDER programme has been launched aimed at reaching critical mass and 
research excellence. It includes the financing of long-term projects for research groups 
and networks, funding of excellence research in Biomedicine and health science in the 
National Health Service (CIBER projects), and the 13 Programme, aimed at creating 
stable positions within the Spanish Science and Technology System both for Spanish and 
foreign academic or researchers. Also as part of the CONSOLIDER programme, the 
Strategic Scientific and Technological Infrastructures Fund finances scientific and 
technological equipment and facilities for research in the Science and Technology 
System, and the promotion of scientific and technological parks linked to Universities and 
public research bodies 

R&D policy generic 

Aid for the Promotion of the Technical Research for Singular Scientific and 
Technological Projects with Strategic Nature 

PROFARMA II-Promotion the scientific Research, the technological development and the 
innovation in pharmaceutical and veterinary industry. 

R&D policy sectoral 

National Programme of Environment: R&D and Innovation Projects 
The CENIT programme aims at promoting R&D and Innovation collaboration amongst 
companies, universities, public research bodies and centres, scientific and technological 
parks and technological centres. The programme encompasses the co-financing of major 
public-private research activities, the creation of funds to invest in venture capital, and the 
Torres Quevedo programme, for the hiring of PhDs and technology management experts 
in private firms 

R&D / Innovation policy – 
Linkage  

Technological cooperation between SMEs and universities or public R&D centres / 

 PETRI programme for the transfer of research outcomes from the universities, PROs or 
technology centres to the private sector. 

R&D / Innovation policy – IPR  
Fiscal incentives for R&D&I activities 

Public Venture Capital to NTBF s by ENISA participation 

R&D specific financial and 
fiscal policy 

Support measure to venture capital for New Technology-based firms (NEOTEC) 

R&D specific education policy FORINTEL - Telecommunication training programme 
R&D specific employment 
policy 

 

Finance Domain  
Financial and fiscal policy  
Macroeconomic policy  
Human Capital Domain  
Education policy  
Employment policy  
Innovation Domain  

CDTI financial support to R&D projects performed by enterprises.  
PROFIT programme 
Plan for the strengthening and competitiveness of SMEs (PYME) 

Innovation policy generic 

Instituto de Crédito Oficial (ICO) financial facilities for investments aimed at increasing 
and improving enterprises' technological and innovative components. 

Innovation policy sectoral Programme AVANZ@ 
Other policies - industry Reindustrialization and support to areas or sectors with difficulties 2005-2008 

(REINDUS) 
Other policies - trade  
Other policies - defence  
Other policies – consumer 
protection 
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Other policies – health and 
safety 

 

Other policies - environment  
Other policies – regional 
development 

Credits for activities developed in Scientific and Technological Parks 

Other policies - competition  
Other policies – social security  
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5. Coherence between main policy objectives and 
priorities, and policy instruments 

The challenges identified in the Spanish Innovation System have been met with a 
comprehensive set of measures which aim at tackling the challenges and weaknesses 
of the national system, although at present it is still too early to assess the extent to 
which these objectives have been met. 
 
In relation to the challenge of raising R&D expenditures and of promoting technology 
transfer, this has been pursued via programmes such as CENIT and CONSOLIDER 
within the INGENIO 2010 initiative. In addition, a programme to support 
Technological cooperation between SMEs and universities or public R&D centres has 
been launched. The 2005 Trend Chart report highlights some initial positive signs as 
reported by the inter-ministerial commission on science and technology (CICYT), 
such as the incorporation of scientists in private companies as a consequence of the 
Torres Quevedo programme, the increase of Spanish patent applications (by 35% in 
2005) and a significant increase (27%) in business expenditure for R&D and 
innovation with respect to 2004. 
 
In turn, programmes like NEOTEC, CENIT and Public Venture Capital to NTBFs by 
ENISA contribute to addressing the challenge of insufficient venture capital and 
entrepreneurial culture. NEOTEC has the objective to create and consolidate new 
technology-based enterprises. The Fund of Funds initiative (part of the CENIT 
programme) seeks to strengthen private venture capital investment in technology 
companies in the infant and start-up phases. 
 
In terms of the lower than average investment in lifelong learning, the Government 
has recognised that lifelong learning should be increased particularly when dealing 
with the Information Society. A reform has been proposed in the area of lifelong 
apprenticeship, giving regions more relevant roles in this area. 
 
Specific measures to tackle this problem include: FORINTEL - Telecommunication 
Training Programme, the AVANZ@ programme within INGENIO2010, and an 
expansion of the Torres Quevedo programme. 
 
Overall, the innovation challenges identified have been met with a positive policy 
response. The response is most significant in the area of boosting R&D and 
innovation levels, with a comprehensive set of policies in place to address this 
shortage. Also positive alignment, although to lesser extent, can be found in the 
policy development to address the lack of venture capital and entrepreneurial culture. 
Finally, the Spanish Government has begun to put in place a set of specific measures 
to overcome the low levels of investment in lifelong learning. However, this 
challenge has not yet been addressed fully (Trend Chart report, 2006). Overall, due to 
the very recent introduction of most of the policy measures intended to tackle the 
various challenges, there is still no sufficient evidence to assess their impact. 
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Table 4: Alignment between challenges, objectives and policy measures 

Key challenge Policy objectives Measures responding to the 
challenge 

Low level of expenditures in R&D 
and innovation from the private sector 
and insufficient technology transfer 

Increase public and private 
investment in R&D (to reach 
2% of R&D as % of GDP) 
Increase the participation of the 
private sector in R&D to 55% 
of total R&D investment. 
Advance in the European 
Research area by increasing the 
participation of Spanish firms 
and researchers in the EU 
Framework Programme. 
Promote human resources for 
R&D  
Enhance university-industry 
links 

CENIT Projects,  
The Torres Quevedo Programme 
Technological cooperation between 
SMEs and universities or public R&D 
centres 
Aid for the Promotion of the 
Technical Research for Singular 
Scientific and Technological Projects 
with Strategic Nature 
National Programme of international 
co-operation on Science and 
Technology 

Lack of venture capital and 
entrepreneurial culture 

Eliminate bureaucratic 
constraints to entrepreneurship 
Promote Industrial research 
areas via private-public 
collaboration 
Creation of new technology-
based firms 

CENIT The Fund of Funds 
CENIT The Strategic Scientific and 
Technological Infrastructures Fund 
REINDUS 
Public Venture Capital to NTBFs by 
ENISA participation 
NEOTEC 

Lifelong learning and progress 
towards an information society 

Promote human resources for 
R&D 
Promote the information 
society 

Torres Quevedo Programme 
AVANZ@  
National Programme of promotion of 
Scientific and technological Culture 
Digital Cities 
ARQUIMEDES 
FORINTEL 
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6. Policy mix instruments and target groups 
 

Table 5: Policy instruments in Spain 
  ROUTE 1: 

promote 
establishment 
of new 
indigenous 
R&D-
performing 
firms 

ROUTE 2: 
stimulate 
greater R&D 
investment in 
R&D-
performing 
firms 

ROUTE 3: 
stimulate 
R&D 
investments in 
firms non-
performing 
R&D 

ROUTE 4: 
attract R&D-
performing 
firms from 
abroad 

ROUTE 5: 
increasing 
extramural 
R&D carried 
out in 
cooperation 
with public 
sector 

ROUTE 6: 
increase 
R&D in 
public 
sector 

Policy 
categories 

Policy 
instruments: 
short description 
and target group 

      

R&D 
Domain 

Instruments       

CONSOLIDER      X XX R&D policy 
generic 

Promotion of the 
Technical 
Research for 
Singular Scientific 
and Technological 
Projects with 
Strategic Nature 

X X   X XX 

PROFARMA II-.  X   X X R&D policy 
sectoral National 

Programme of 
Environment: 
R&D and 
Innovation 
Projects 

 X   X X 

CENIT  X X   XX X 

Technological 
cooperation 
between SMEs 
and universities or 
public R&D 
centres  

X(a) X(a)   XX  

Torres Quevedo  X X  XX  

R&D / 
Innovation 
policy – 
Linkage  

PETRI  X X  X  

Fiscal incentives 
for R&D&I 
activities 

 XX     

Public Venture 
Capital to NTBF s 
by ENISA 
participation 

XX      

R&D 
specific 
financial and 
fiscal policy 

NEOTEC XX    X  

R&D 
specific 
education 
policy 

FORINTEL -   X X    

Innovation 
Domain 
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CDTI financial 
support to R&D  

 X X    

PROFIT 
programme 

X X X    

Innovation 
policy 
generic 

Plan for the 
strengthening and 
competitiveness of 
SMEs (PYME) 

  X (a)    

Innovation 
policy 
sectoral 

Programme 
AVANZ@ 

X X X    

Other 
policies - 
industry 

Reindustrialization 
and support to 
areas or sectors 
with difficulties 
2005-2008  

X (d, b) X (d, b) XX (d, b)    

Other 
policies – 
regional 
development 

Credits for 
activities 
developed in 
Scientific and 
Technological 
Parks 

XX X  X XX  

a) Size restriction 

b) Restricted to specific regions 

c) Age restriction 

d) sector restriction (e.g. manufacturing) 
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7. Balance within R&D policy mix 
 
Table 6: Assessment of ‘importance’ of R&D policy instruments 
Instrument Funding Criteria 
  a) b) c) d) e) 
CONSOLIDER € 2000 

million for 
2006-2010 

*** *** *** ***  

National 
Strategic 
Consortiums for 
Technical 
Research 
(CENIT) 

€ 500 million 
for 2005-
2008 

***  *** ***  

AVANZ@ € 5,700 
million for 
2006-2010 

*** ** ** ***  

Aid for the 
Promotion of the 
Technical 
Research for 
Singular 
Scientific and 
Technological 
Projects with 
Strategic Nature./ 

€ 125 million 
(Year 2005) 

 ** * *  

Torres Quevedo 
Programme 

€ 51 million * ** ** **  

 
 
The preferred modality of R&D support is funding for R&D projects. In 2004 R&D 
projects concentrated most of the funds (64.4% of the grants and 78.5% of the loans). 
 
Fig 5. Figure 7. Grants and soft loans under the National RDTI Plan. By type of instrument, 2004 
zzzz

 
Source: CICYT (2006)  
 
The use of soft loans as opposed to grants has increased in the last years, and yet the 
use of soft loans may be inappropriate for the achievement of certain policy purposes, 
such as public private collaboration (OECD, 2005). The use of loans and the need to 

Grants (797 Meuros)

Support for 
business 

competitiveness, 
2.5%

Complementary 
actions, 3.9%

human resources, 
29.0%

R&D projects, 
64.5%

Soft loans (1,309 Meuros)

R&D projects, 78.5%

Complemen-tary 
actions, 0.4%

innovation and 
technology transfer, 

20.0%

scientific & techn. 
equiptment 1.1%
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pay them back in a relatively short period of time may encourage the recipients of the 
aid to focus on activities that can generate cash quickly as opposed to longer-term, 
more ambitious activities. 
 
Table 7. Funding instruments and activities in the National RDTI Plan 

Activities 

Funding Instruments Improving 
human 
resources 

R&D 
projects 

Support 
technical 
innovation 

Scientific 
technical 
infrastructure 

Special 
actions 

Subsidy X X X X X 
Concurrent subsidy X X X X X 
Reimbursable credit 
(loans)  X X X  

Credit guarantees   X   
Seed capital   X   
Joint investment fund   X   
Source: CREST (2006) 
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8. Emergence of R&D policy mix 
Many of the new R&D policy instruments and the resulting policy mix can be 
attributed to a strong political commitment towards promoting the development of 
science, technology and innovation as means of increasing productivity, growth and 
employment. The policy mix has achieved greater levels of sophistication, with a 
consideration of not just R&D but also the inclusion of other domains (education, 
administrative reforms, etc). The policy mix can be seen as a “construct”, a product of 
strong political commitment but also a partly unintended “ex post” reality, emerging 
from the combination of new and past formulations of R&D policies following 
different rationales.  
 
Besides the political commitment and the responsiveness of the Spanish Government 
towards new thinking on policies to nurture innovation systems, reforms have also 
been the product of a comprehensive analysis and diagnosis of the S&T&I system, 
and of a wide consultation among the key actors of the science and technology and 
enterprise system, including: 
 
• More than 450 experts of universities, public organisms, technological centres and 

enterprises. 
 
• Social agents (the Employers Confederation, the Small and Medium-Sized 

Enterprises Confederation, and the trade unions UGT and CC.OO.), Chambers of 
Commerce, Parliament (the Congress and Senate), the Autonomous Communities 
and Local Corporations (the Spanish Federation of Municipalities and Provinces) 
were invited to set priorities and contribute to the National Reform Programme. 

 
 
The willingness to involve the views of relevant state holders in the policy design 
process has recently led the Government to set up a group for reflection for the 
elaboration of the elaboration of the National Science and Technology Strategy and 
the new National Plan for R&D&I (2008-2011). The group involves the main agents 
of the National System of Innovation (representatives from the Autonomous 
Communities, several ministries, CSIC, university vice-chancellors, key social and 
economic stakeholders, and experts in science, technology and innovation policy) and 
aims at setting up a long term framework to guide decisions in the area of science and 
technology. The group intends to ensure the participation of all agents in the system, 
and particularly the Autonomous Communities, and consider the relevant capacities, 
strategies, opportunities, and problems of the national system in the setting up of the 
new strategy.  This initiative has been brought forward by the Government in October 
2006 in the framework of the INGENIO 2010 initiative as a means of coordination 
the wide range of existing initiatives in the Spanish science and technology policy.  
 
Due to the increasing complexity of the policy mix and the willingness to better 
monitor and react to changes in the innovation system, a new system has been put in 
place for policy evaluation (SISE). This will allow the government to better monitor 
and react to intended and unintended impacts resulting from interactions between new 
and existing policy instruments. 
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9. Governance of the policy mix 
The Spanish NSI has undergone considerable changes in the last decade. As a result 
of the change in government in 2004, the Ministry of Science and Technology 
(created after the 2000 general elections) was disbanded and the Ministry of 
Education and Science (formerly known as Ministry of Education and Culture) and 
the Ministry of Industry, Tourism and Trade took up the responsibilities relating to 
innovation. 
 
The policy instruments in favour of the development of basic science are mainly in 
the hands of the Ministry of Education and Science (MEC), whereas the Ministry of 
Industry, Tourism and Trade (MICYT) is responsible for policies related to industrial 
innovation. 
 
The Ministry of Education and Science is responsible for policies related to higher 
education. The Secretariat of State of Universities and Research, under its aegis, leads 
the General Directorate of Universities (education) and the General Directorate of 
Research (researchers). The High Council for Scientific Research (Consejo Superior 
de Investigaciones Científicas) is the most important Public Research Organisation 
with an annual budget of 700 million euros, partly coming from the budget of the 
Ministry of Education and Science. 
 
The Ministry of Economy and Finance is responsible for policies related to 
competition policy and to macro-economic policy. Policies related to the information 
society are under the responsibility of the Ministry of Industry, Tourism and Trade. 
Within the Ministry of Industry, the State Secretariat of Telecommunication and of 
Information Society leads the General Directorate of Telecommunication and of 
Information Technology and the General Directorate for the Development of the 
Information Society. The Ministry of Industry, Tourism and Trade is also responsible 
for policies related to industrial innovation and it is in charge of the Centre for the 
Industrial and Technological Development (CDTI). Most of the industrial research 
projects and innovation-related activities are responsibility of the CDTI. 
 
Most of the initiatives referring to innovation are incorporated to the National R&D 
Plan, while information is diffused within the system by support mechanisms. For 
instance, semi-public entities such as the Technology Transfer Offices (OTRIs), 
Innovation Relay Centres (IRCs), European Business and Innovation Centres (CEEIs), 
etc) act as intermediaries. However, there is a low level of public-private coordination 
and low capacity of bridging institutions to facilitate technology diffusion across the 
economy, partly due to a competitive attitude among institutions (OECD, 2005). 
 
There are a number of mechanisms in place to coordinate policy efforts. Besides the 
coordination remit of the CICYT (Comisión Interministerial de Ciencia y 
Tecnología), there are a number of advisory bodies and coordination mechanisms in 
place, such as the Advisory Council on Science and Technology, which aims at 
bringing together the views of the business sector and society in the formulation of 
policy.  
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However, and particularly after 2004 when the Ministry of Science and Technology 
was disbanded, greater co-ordination efforts are required as several ministries are now 
dealing with questions related to R&D and innovation. There is a need to ensure 
coordination between science and innovation, now split mainly between the MEC and 
the MICYT. Particularly those policy measures that are at the science/industrial 
innovation boundary need to be linked. There is not clear evidence of industrial 
innovation needs being well articulated and catered for. Whereas in other countries 
linkage programmes (e.g collaborative R&D programmes) between industry and 
research are responsibility of industry ministries, in Spain the planning and 
implementation of this type of policies is shared by both the MEC and the MITYC 
(for example in the case of the PROFIT programme). 
 
At present the Ministry of Education and Science is in charge of the formulation of 
R&D policy and the implementation and coordination of activities of the National 
R&D plan managed by other Ministries. It is therefore in charge of both administering 
the R&D initiatives as well as designing the policy. In other countries the former task 
is generally in the hands of external agencies. This may change with the reform that 
the Spanish Government is undertaking of the public sector organisations. The Law 
of State Agencies (Ley de Agencias Estatales), passed in July 20064, envisages a 
significant reform of public sector organisations, to improve their autonomy, 
coordination and flexibility in the provision of public services. This has been 
motivated by existing rigidities and lack of autonomy of public bodies, and by the 
resulting proliferation of public organisations, not subject to the general 
administrative law but by their own regulation. The law will contribute to improving 
the management of public organisations, including financing, human resources, etc. 
As a consequence of the law, current public bodies have a period of two years to 
convert to Agencies, and this legal form will be the rule for the creation of new public 
organisations. The Law envisages the creation of nine new agencies, among which are 
the Agency for Scientific Research, The Agency for Public Policy Evaluation and 
quality in public services, and the Agency for Research in Biomedicine and Health 
Sciences. 
 
Due to the importance of the Autonomous Communities in the design and 
implementation of innovation policies, multi-level coordination between national and 
regional policy making is also key. Although a national-regional coordination 
mechanism is in place (Consejo General de Ciencia y Tecnología), there is in practice 
poor coordination between national and regional governance structures for STI 
policies, which can lead to duplication of efforts and over-fragmentation of resources 
and capabilities. 
 
The Spanish Government has recently announced its intention to enhance policy 
formulation via the implementation of new system to monitor and evaluate R & D and 
Innovation policy. Ex-post assessment of the results of R&D and Innovation 
programmes has been generally lacking. The administration has launched a new 
Integrated Monitoring and Evaluation System (known by its Spanish initials, SISE) of 
all R & D programmes and instruments. 
 

                                                
4 BOE num.171 19/07/2006 
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10. Interactions between policy objectives and 
instruments 

There are very few studies about the combination and impact of policy mixes in 
Spain. It is also very early to assess the effects of the new initiatives contained in the 
latest R&D Plan and the INGENIO initiative. Also lacking so far has been a 
consistent and reliable monitoring system in place to provide data of evaluation of 
policies and measures. This has been tackled recently by setting up of a new 
monitoring and evaluation system (SISE), the aim of which is to improve the 
assessment of the results of R&D&I policy measures. 
 
On a regional level benchmarking and “intelligence gathering” are also rather limited, 
despite recent data gathering initiatives in Catalonia and Madrid. 
 
There is therefore scarce evidence available on likely positive or negative interaction 
effects available. Given this lack of information, it is only possible to speculate upon 
possible complementarities and interrelations (both positive and negative) in relation 
to a number of measures introduced to boost R&D investment. In addition, any 
interactions are likely to be indirect (i.e. via their impact on the system/actors) rather 
than direct (i.e. resulting from the delivery contexts of other instruments). 
 
In general terms, the arguments and postulated interactions reported in other Country 
Reviews would appear to be relevant for the Spain also, namely relations of 
complementarity, substitution, conflict or succession.  
 

• “Succession effects” could be for example identified between measures for the 
creation of NTBF and those aimed at providing early-stage venture capital 
provision.  There are also a number of measures that are supported by (or 
create preconditions for) other measures. This could be illustrated by policies 
for boosting R&D investment in firms and awareness raising designed to 
sensitise firms to the benefits of accessing and conducting R&D. Policies 
aimed at enhancing human resources for innovation in the private sector (such 
as Torres Quevedo) would also have a positive impact in the sense of 
providing firms with the technical skills needed to benefit from other 
measures, such as R&D grants and tax incentives. There is indeed a strong 
interconnection between policies intended to boost R&D in firms and policies 
aimed at enhancing the absorptive capacity of firms. These measures (such as 
supporting the hiring of researchers and technologist and others aimed at 
enhancing firms in-house expertise in the use of new technologies) are often a 
precondition for firms undertaking R&D activities. There is thus a strong need 
for measures to stimulate demand for R&D as a complement to R&D 
financing schemes, mainly in the form of grants or soft loans. According to 
the OECD (2005, p.7) “the efficiency of financial support through grants or 
soft loans depends partly on complementary actions to raise the innovation 
competencies of firms, mostly SMEs”. 

 
• Measures that substitute for others. There is a shift in instruments funding 

short-term projects and towards supporting longer-term, larger scale projects 
in order to achieve critical mass in research and avoid dispersion and 
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fragmentation. Research funding has in the past tended to spread too thinly 
across many small programmes, i.e. tended to provide “coffee for all” across 
the research communities. The aim is to rationalise R&D funding and focus 
research on areas of greater relevance and strategic importance. This will 
require the setting up of clear priorities on fewer research fields (as opposed to 
lack of targeting in the past). 

 
• Measures with contradictory objectives or criteria: The promotion of 

excellence (the Spanish public sector science base still lags behind EU 
average levels for funding, publications and citations) may enter in conflict 
with the emphasis towards strengthening innovation in the private sector and 
developing the infrastructure of a future knowledge-based society. The 
research conducted, evaluated against criteria of excellence (publications in 
top-ranked refereed journals) may be of little relevance to most enterprises. 
Another potential conflict may emerge if coordination is not ensured between 
science and innovation, as responsibility for these two domains is now split 
between the MEC (science activities) and the MITYC (innovation). Linkage 
programmes need to move towards adopting a greater demand, rather than 
supply side, orientation (better attuned to the needs of industrial firms). On the 
other hand, there may be possible conflicts due to the multiplicity of measures 
available and levels of implementation. A large number of small programmes 
at both regional and national levels may result in research funding being 
spread too thinly and in duplication of efforts, with a potential dilution of the 
quality of funded research without creating centres of excellence. The 
emphasis towards the promotion of public-private partnership can be 
undermined by the instruments employed to do so. The dominant use of soft 
loans (as opposed to grants), which are given for short periods of time and 
need to be paid back, influences the portfolio of activities undertaken by firms. 
Firms are more likely to focus on those activities (technical services, applied 
research) which can generate cash in a relatively short period, as opposed to 
longer-term collaborative ventures (OECD, 2005).  

 
• Measures dependent on the nature of IPR legislation and agreements, notably 

those aimed at the promotion of collaborative academic-industry or firm-to-
firm agreements.  

 
In relation to the interaction of R&D policy instruments and other policy areas, some 
potential effects can be identified. Employment and labour market issues will clearly 
influence the long term effects of policies directed at enhancing financial and human 
resources for R&D in firms. There is a below average of employment of PhD 
graduates and technologist, and the proportion of total employment in medium- and 
high-tech manufacturing and services is also below the EU average. The nature of the 
labour market, particularly in terms of recruitment and pay conditions (also in the 
public sector) will have implications in the long term impact of policies to promote 
the incorporation of PhDs in the private sector (e.g. the Torres Quevedo programme) 
and the policies for the return of scientist from abroad (e.g. the Ramon y Cajal 
programme) 
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Potential conflicts may emerge between tax incentives and other policies, such as 
regulatory issues. It has been mentioned that the impact of the Spanish generous tax 
incentive system has been constrained by regulatory burdens.  
 
Finally, a potential contradiction or conflict can emerge from the seemingly 
manufacturing bias of Spanish innovation policy measures (despite services 
accounting for a large share of GDP) (OECD, 2005). There is moreover a strong 
innovation shortage in Spanish service sector firms. The current policy mix seems not 
to be adequately suited to the needs of service sector firms.   
 
 
Table 8: Assessment of potential effects of an increase in activity of a particular R&D policy 
instrument on the effect of other R&D policy instruments on the level of R&D expenditures in 
Spain 
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Public sector excellence 
(CONSOLIDER)  + +/f + + +/= +/= + 0 + 

University-Industry links (CENIT) +/=  + +/= + + + + +/= + 
R&D in firms (CDTI, PROFIT) +/= +  + + +/= +/= + + +/= 
Training in new technologies 
(AVANZ@) +/= +/= +  + + + + + +/= 

Incorporation of doctors in firms 
(Torres Quevedo) +/= + + +  + + + + + 

Creation of NTBFs (NEOTEC) +/= + + + +  + + + + 
Innovation in SMEs (PYME) +/= + + + + +/=  + + + 
Venture capital (NEOTEC) 0 + + 0 + + +  +/= +/= 
R&D tax incentives 0 0 + + 0/+ + + +  0 
Technology parks 0/+ +/= + 0/+ f + + + 0  

           

           

 
Key to possible interactions: 
‘+’ = Complementary 
‘=’ = Substitute/crowding out 
‘-‘ = Contradictory 
‘f’ = Framework 
‘0’ = no effect 
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