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	1. Introduction

	1.1 Green Paper on Research, Development and Innovation and its main objectives

	The policy of research, development and innovation in the Czech Republic is currently defined by the National Policy for Research and Development the Czech Republic for 2004 – 2008 (NPR&D), the National Innovation Policy of the Czech Republic for 2005 – 2010 (NIP), the Long-term Principle Research Directions (LPRD) and other general strategic documents, e.g. Strategy for Economic Growth or the National Reform Programme of the Czech Republic. 

The Czech Republic has been advancing towards a knowledge based economy since 2004, when the basic conceptual documents were formed for the research and innovation policy of the Czech Republic (NPR&D and NIP). Resources from the EU Structural Funds for the period 2007 – 2013 provide an opportunity for a further shift in the transformation of the Czech Republic from a labour intensive to a knowledge intensive economy, which could further stimulate research and innovation activity in the Czech Republic. The changing conditions influence research, development and innovation policies which will form a mid-term strategic framework for the orientation of research, development and innovation in years to come. 

Several minor background studies and analyses that tackle the issues of research, development and innovation have been worked out in the Czech Republic. So far, however, no broad analytical or conception work has been performed which would comprehensively assess the state of research, development and innovation in the Czech Republic and by involving wider professional public would lead to a document identifying necessary measures to be taken to increase competitiveness of the Czech Republic through intensive utilization of knowledge achieved by research and development.

The main objective of the Green Paper is to provide a comprehensive evaluation of the situation regarding research, development and innovation in the Czech Republic in an international context to initiate a wider national professional discussion in key thematic areas. For this discussion the Green Paper formulates a range of questions and themes which will lead to the preparation of a White Paper on Research, Development and Innovation in the Czech Republic. The White Paper will contain measures proposed to remove barriers to developing innovation based competitiveness of the Czech Republic and will form a resource for decision-makers and create a basis for strategic documents on research, development and innovation including the aforementioned policies. 

	1.2 How to read the Green Paper on Research, Development and Innovation

	The Green Paper on Research, Development and Innovation in the Czech Republic is made up of two separate documents – the text of the Green Paper and the analytical resource document, whose objective is to assess the state of knowledge based economy in the Czech Republic in a wider context. 
The text part of the Green Paper is divided into several chapters. For a greater clarity and better orientation the text in all of the chapters is written in two levels. The first level, made up of text blocks in italics on the left hand side of the page, can be used for a quick orientation in the text of the Green Paper. This synoptic level is meant as a guide and it can be read through separately. The more extensive blocks on the right hand side of the page elaborate the brief information written in italics on the left hand side of the page in more detail. 

Subsequent chapters briefly describe the most important trends in research, development and innovation and principle directions of R&D and innovation policies in the EU. In chapter three there is a general summary of the current position of knowledge based economy in the Czech Republic identified in the analytical part of the Green Paper.

The fourth chapter contains a SWOT analysis of research, development and innovation in the Czech Republic. Strengths, weaknesses, opportunities and threats identified in the analytical part of the Green Paper are divided according to two criteria – phases of the innovation process in which they occur (i.e. knowledge creation, knowledge transfer and knowledge utilization), and the area of knowledge based economy (human resources, financing, infrastructure and cooperation, environment and system). 

The next chapter of the Green Paper outlines the vision of knowledge based economy in the Czech Republic and a strategy for realizing this vision. Concluding chapters contain topics that should be discussed with the wider professional public and which will be used in the preparation of the White Paper on Research, Development and Innovation in the Czech Republic.

Only selected documents are included in the text of the Green Paper. An overview of all of the information sources used during the preparation of the Green Paper is included in the concluding chapter. In the text of the Green Paper there is a range of indicators used to evaluate the Czech Republic in the international context. Exact definitions of these indicators together with used classifications are summarized in the appendixes of the analytical part of the Green Paper. 

In the electronic version of the Green Paper the text is linked to the analytical part of the Green Paper using hypertext links. 


	2. Current trends in the field of R&D and innovation

	New trends in research and development have been noticeable over the past few years... 

	… resulting from strengthening the ties between R&D and socioeconomic development. 
	Research and development and systematic utilization of their results are key factors in the present socioeconomic development. With the growth of global connectivity, which is one of the main effects of globalization, there is an increase in competition on the global market and therefore the application of new knowledge becomes the main priority for maintaining a competitive advantage. Research and development have therefore come to the forefront of social development and significantly contribute to the growth of the economic level and quality of life of society.

	The impact of globalization is more and more evident in corporate research; ...
	Advancing globalization of the world economy and increasing significance of multinational companies operating on several continents and establishing interconnected networks of suppliers and sellers is also reflected in the field of R&D. Research and development originally performed in the headquarters of a company are increasingly being moved to its branches in other countries and also links are being established not only between individual branches of multinational companies but also between other key players active in the given country or region.

	... in public research the priority is to reach excellence and utilize knowledge in practice.
	In public R&D the questions of utilizing R&D knowledge and ensuring effective links between individual phases of the innovation process, i.e. from the knowledge creation (research and development) through its application in innovation in the business sector, are increasingly coming to the forefront. Priority is also given to increasing excellence of public R&D and reaching the critical mass which is essential for ensuring progress on the frontier of a current knowledge. For this reason multinational research infrastructures are built in which research is performed (or will be performed) in order to obtain unique know-how which could advance knowledge and sustainable economic development. More attention is given to the evaluation of R&D and its results.

	2.1 Internationalization of industrial R&D and innovation

	Internationalization and globalization of corporate R&D and innovation ...

	... can be seen in practically all advanced countries, countries in economic transition and developing countries. 
	The globalization of R&D can be seen not only in advanced countries but also in countries in economic transition and developing countries. The main movers and shakers are multinational corporations which with the development of their global activities establish various autonomous, specialized and mutually connected R&D centres in individual countries. The significance of multinational corporations in R&D has increased particularly in the new EU member states – in Hungary and the Czech Republic. 

	The presence of a strong multinational company performing R&D activities usually has a positive effect on the development of knowledge based economy of the region.
	The presence of a strong multinational company performing research activities usually has a positive effect on the development of the region. Formation of links to public research and universities in the region is of particular importance as this leads not only to more intensive cooperation on specific research projects but also to wider and more long-term activities, consisting in e.g. conducting complex projects or cooperating in training human resources etc. It is also useful to establish links with local companies in the region acting as sub-contractors who will then be gradually incorporated into the R&D activities of multinational companies (so-called spill-over effect).

	There is a whole range of factors that determine localization of R&D by multinational companies. Availability of a qualified labour force, advanced technology and a favourable environment are the general key factors. 
	There is a whole range of factors which influence a company’s decision to locate their R&D activity in a given country. Supply factors which characterize the level of technology in the given country are especially important. Availability of a highly qualified labour force and the flexibility it offers, the existence of other innovation companies with their own advanced technologies and good quality local R&D count as other important factors. Some political factors are also important, like for example a quality innovation environment and appropriate policies for supporting R&D and innovation. The greatest share of multinational corporations with R&D activities is therefore usually in countries with an integrated development strategy, a stable innovation environment, excellent local R&D and qualified labour force.

	In the EU the insufficient quality of the educational system and various problems within the business environment were identified as being the main weaknesses.
	From a survey among managers of important multinational companies operating in the EU follows that the main weaknesses of the EU for localization and development of research activities of multinational companies include insufficient quality of the educational system, inadequately prepared graduates for employment and problems in cooperation between companies and universities. Other negative factors for the development of R&D activities of multinational companies are high taxation rate and frequent changes in the EU legislation. It was also highlighted that support to R&D is rather fragmented, which can hinder realization of more extensive R&D projects.

	Internationalization affects the innovation process and recently there has been much talk about the so-called “open” innovation approach.
	Over the past few years there has been a noticeable shift in the strategy of multinational companies from a “closed” innovation approach, where companies exclusively use their own knowledge and external knowledge is used to a minimum, to a so-called “open” innovation approach, which relies on a purposeful flow of information between individual companies leading to a fast and effective innovation process. Companies do not solely rely on their own research; they share their in-house and external know-how (e.g. patents of other companies), and not used know-how is sold in form of licences or it is utilized through establishing joint-ventures or spin-off companies. On the EU level a great deal of attention is therefore placed on supporting R&D in small and medium sized enterprises, which are the most significant elements in the whole system from the point of view of employment and act as major partners of multinational companies in the model of open innovation.

	2.2 European policy on R&D and innovation

	2.2.1 ERA and European trends in research

	EU policy reacts to current trends in R&D. 

	The long-term priority is the formation of a European Research Area (ERA), which is still inhibited with a whole range of problems.
	The formation of a European Research Area (ERA) was approved at the meeting of the European Council in Lisbon in 2000 and to-date a whole range of initiatives and support have been implemented. Nevertheless, many problems still remain unsolved. The main problem is the fragmentation of the basis of public research which prevents growth of the innovation potential of the EU and reduces the attractiveness of the EU for localization and development of R&D activities in the business sector. On the EU level the major problem often consists in a difficult international cooperation in research and the lack of coordination for the financing of research, which results in the scattering of resources. It is also clear that reforms implemented on the level of individual EU countries often lack a European perspective and multinational cohesion.

	The European Commission therefore prepared a Green Paper, which specifies a vision for the ERA and proposes activities that should be performed in the EU countries.
	The European Commission consequently began the compilation of a Green Paper entitled The European Research Area: New Perspectives
. Its objective is to initiate a discussion within the professional public on how to deepen and widen the European Research Area so that it fully contributes to the renewed Lisbon Strategy. This Green Paper deeply analyses problems that appear on the EU level and establishes a vision for the ERA, which should be fulfilled within 10 to 15 years. The Green Paper also proposes activities which individual EU member states should implement and it also raises questions for discussion within the professional public. On the basis of the results of the public discussion, dialogue between European institutions and the work of a variety of expert groups, specific initiatives and activities will be planned during 2008 which should lead to an improvement in the EU research. These results will also be a part of the basis for formulating the White Paper. 

	Emphasis is placed on the creation of a single market for researchers, ...
	The key challenge for the EU consists in creating a single labour market for researchers which will allow effective mobility of researchers between EU countries, institutes and individual branches. It is also important to improve the education process and professional preparation of young researchers and to provide quality European PhD programmes which will fulfil the needs of universities, research institutes and the business sector.

	...development of research infrastructure on a global scale, ...
	Excellent research requires the construction of a research infrastructure which will be shared by the whole European research community. The establishment of the European Strategy Forum on Research Infrastructure (ESFRI) is a significant step. The objective of ESFRI is to create a pan-Europe research infrastructure including mobilization of public and private financial resources needed for its creation and setting-up a legal framework allowing its shared utilization.

	... strengthening the role of research institutes, ...
	Strengthening the role of public research institutes, which have to adjust to a more complex environment and strong competition in securing financing and talented professionals, is vital for the stimulation of investment from the private sector into R&D. A higher degree of specialization may play an important role in establishing European Centres of Excellence, which would be competitive on a worldwide scale. It is essential to integrate the allocation of public resources with evaluation of the results of research and create innovation partnerships between the public and private sector. Creation of virtual centres of excellence with the involvement of industry is another effort which would go beyond a project-based framework of cooperation. 

	... effective know-ledge sharing, ...
	Effective knowledge sharing and access to it on the European level is also essential. It is vital to improve the transfer of knowledge between public research and the business sector, including handling intellectual property rights and adoption of the Community patent. 

	... optimization of research programmes and priorities ...
	Ensuring cohesion of national and regional research programmes and priorities is another basic objective of the ERA. Reciprocal opening of national programmes to participants from other member states, including their joint coordination and creation of European and national research programmes and priorities should be among the important steps.

	... and international cooperation in science and technology.
	It is also important to open the ERA to the surrounding world and to utilize international cooperation in science for the stability and prosperity in the world. The objectives therefore consist in ensuring a greater coordination between the EU and member states and extending the ERA towards the EU neighbour countries (e.g. through coordination of research programmes, shared infrastructure and mobility), including cooperation with development countries, e.g. in the framework of global initiatives.

	An important tool of the EU research policy is the 7th Framework Programme.
	The 7th Framework Programme for Research and Technological Development (FP7) is an important tool of the EU research policy. With a budget of 50.5 billion EUR the FP7 represents an essential tool for financing European research projects between 2007 and 2013. The FP7 reacts to the needs of Europe in the areas of employment and competitiveness and supports research in selected priority areas.

	2.2.2 Knowledge transfer from research to practice

	Effective utilization of R&D results, which is key for the development of a knowledge based economy, ...

	... represents one of the most serious shortcomings of the European environment ...
	Insufficient utilization of knowledge coming from public research is one of the most serious problems of the EU. Knowledge transfer between universities (public research institutes) and companies is hindered by a range of factors, for example cultural differences between both communities, a lack of suitable incentives, legal obstacles, in particular in the area of intellectual property, and fragmentation of knowledge and technology markets.

	... and therefore improvement of cooperation between (public) research and companies remains one of the priorities of the EU.
	Therefore the improvement of cooperation between universities (public research institutes) and companies is one of the main priorities
 of the EU, in particular in the context of the renewed Lisbon strategy. Therefore the European Commission established the improvement of knowledge transfer between public research institutes and third parties, including industrial enterprises, as one of the key areas in its newly adopted innovation strategy
 (this strategy is discussed in detail later). Simultaneously, guidelines for universities and other research institutes have been prepared,
 how to improve their links with industry.

	Knowledge sharing between research institutes and industry is essential.
	Effective knowledge sharing between universities, public research institutes and the business sector is essential for the development of a knowledge based economy. Even if companies begin to apply an open innovation approach to R&D, combining internal and external R&D resources, and start to perceive public research as a strategic partner, public research institutes and universities must play a much more active role in this relationship (the third role of universities is described later in the text).

	It is therefore necessary to create conditions for a successful knowledge transfer, ...
	Not only establishing centres for knowledge transfer but also a sufficient level of independence and openness of universities and public research institutes, recruiting experienced people for knowledge transfer and increased mobility between the public and business sector are among pre-conditions for a successful knowledge transfer. Involving company representatives in management boards of public research institutes is an option.

	... to enhance entrepreneurial thinking ...
	Supporting the entrepreneurial spirit and relevant skills of the research community can lead to the reduction of cultural differences between public research and the business sector. It is necessary to improve business education, management of intellectual property and training focused on setting up and running a business. Horizontal mobility between the public sector and companies and a system for staff evaluation and remuneration may also have a positive impact.

	... and tackle issues related to the improvement in the use of tools for protecting intellectual property.
	Each institution should also have a policy in place to deal with intellectual property and its use, to identify a way of increasing the interest of its staff in the implementation of R&D results and to eliminate possible conflicts of interest. This policy should solve ownership principles for R&D results and handle financial and non-financial benefits from use of the intellectual property, including issues related to the distribution of revenues from the sale of licences among individual partners (institutions, faculties/departments and inventors). Universities should not therefore see the income from licences as a source of their financing but rather as a motivation for their staff to get actively involved in the process of technology transfer. Aspects related to the establishment of technology start-ups (including spin-off companies) from R&D institutions and universities are of no less importance.

	It is important to create appropriate financial tools and consequently evaluate their effectiveness.
	Member states and institutions should fully utilize funding resources available to them (EU Framework Programmes, EU Structural Funds, and private resources etc.) for supporting the knowledge transfer process. It is also essential to clarify the rules of public support for R&D and innovation. Increased effort should be made to support cooperation between research institutes and small and medium sized enterprises (SMEs) and to improve the evaluation of research institutions, which will take into account the use of R&D results in practice.

	Financial resources available from the SF, which represent an important opportunity to improve knowledge transfer, ...
	Financial resources from the Structural Funds of the EU (SF) in the framework of the EU cohesion policy can be used to support knowledge transfer from public research into practice. These resources may effectively support the introduction of knowledge onto the market and create links between public research and small and medium sized enterprises. The creation of an innovation infrastructure (e.g. incubators) and the corresponding services could also serve as an important tool for technologically advanced knowledge transfer. 

	... must be coordinated with the EU 7th Framework Programme.
	Formulating a strategy for coordinating funding from the EU Structural Funds and from the 7th Framework Programme
 is of a key importance for developing a knowledge based economy. The potential of SF and the FP7 should be utilized in particular to strengthen and develop research, education and innovation infrastructures, increase excellence, develop international cooperation and coordination, strengthen R&D in small and medium sized enterprises and utilize R&D results.

	The European Commission has also begun discussion on the role of universities, ...

	... which would lead to the strengthening of their links to enterprises and other subjects.
	One of the most significant European problems is the insufficient cooperation between universities and industry. Therefore the European Commission initiated a discussion on the role of universities in Europe with its communication entitled “The role of the universities in the Europe of knowledge”, which was published in the beginning of 2003.
 This discussion continues, at the end of 2006 the Science-Business News Service published a manifest entitled “Nine ideas to bridge the industry-academia gap”
 on their website which analyses current problems related to technology transfer, seed investment, fiscal incentives and patents. 

	The so-called third role of universities is supported, which consists mainly in their closer cooperation with industry.
	At present the so-called third role of universities is generally supported, which consists in a closer cooperation between universities and industry, but at the same time the basic mission of universities consists further on in its two main roles, i.e. education and research. Licences for intellectual property and newly established enterprises (start-ups) are considered to be two main mechanisms for transferring knowledge and expertise to the industry.

	Increased involvement of universities in this cooperation is most often stimulated by direct funding tools.
	Research on the third role of universities has shown
 that funding is most often used for activities like joint projects and organizations, networks or clusters consisting of universities and commercial subjects. Another typical approach consist in establishing and supporting service centres for technology (knowledge) transfer set up at universities. Hiring university researchers by enterprises to work on specific research tasks, where the state support partly covers salaries of researchers, is another approach.

	An active approach of universities is also important, ...
	Active approach of universities towards cooperation with companies is also essential, like for example identification and creation of subject fields and capacities corresponding to the interests of companies, creation of interdisciplinary research teams taking into consideration the needs of companies, or adaptation of their research offer towards goals of important companies in the region.

	... as well as solution to shortcomings in the system, in particular protection of intellectual property, ...
	In addition to specific programmes in place for financing projects or cooperation between universities and industry, systemic measures supporting creation of favourable conditions are also important. Also legislation may represent a key to success, either in terms of setting conditions for functioning of the system and supporting cooperation, or solving specific issues (e.g. intellectual property). 

	... and improvement in the management of universities.
	Improvement in the management of universities is also essential for developing cooperation with industry. In order to improve cooperation, representatives of industry (and other relevant institutions) should participate in the management of universities and their strategic decision-making. 

	2.2.3 Innovation in the EU

	Significance of the EU innovation policy increases in relation to fulfilling the objectives of the Lisbon strategy, ...

	... and therefore the European Commission formulated a strategy for innovation policy, which is generally focused on three key areas - ...
	The focus and objectives of current EU innovation policy are specified in the Commission Communication, “Putting Knowledge into Practice: A Broad-based Innovation Strategy”
, issued in September 2006. The key challenges of the EU innovation policy are set out in three basic dimensions (regulation, financing and institutions), which are then divided into ten actions. These actions set out the European Commission’s current trend towards policies which will strengthen the competitiveness of the EU. At the same time, the Communication calls on member states to increase their emphasis on removing shortcomings in these areas with the help of national policies in the framework of their fulfilment of National Reform Programmes. 

	... regulation, .... 
	In the area of regulation one of the main priorities of the EU policy is to create a single internal market in the service sector and an effective patenting system, to strengthen awareness of the possibilities for using public procurement to support innovation and to create an attractive labour market for researchers (see the abovementioned Green Paper on ERA). The key measure for creating a single internal market in the service sector consists in completing relevant legal directives, where at present the impacts of legislative measures on the area of digital goods and services are being monitored through the e‑Business W@tch initiative. The strategy for creating an effective patent system
 strives to reach a consensus on the Community Patent, including a harmonized legal system for litigation in the area of intellectual property. A working document of the Commission
 contributes to strengthening the role of public procurement in supporting innovation by presenting rules for using public procurement to stimulate innovation. 

	... financing ...
	In the area of financing one of the main themes of the EU innovation policy consists in an effective utilization of Structural Funds for financing innovation, supplemented by initiatives of European lead markets and establishment of rules for state aid for R&D and innovation. Support to innovation on regional level is implemented through cohesion policy programmes which are based on the Communication from the Commission, “More research and innovation”
 and on Community Strategic Guidelines on Cohesion
. The strategy establishing an initiative for European leading markets 
 identifies six markets in the initial stage of the initiative (eHealth, protective textiles, construction, recycling, bio-products and renewable energies), where increased attention will be placed on the areas of legislation, public procurement, standardization and other measures increasing effectiveness of these markets. From the point of view of rules for providing state aid in the area of R&D and innovation the pivotal document is the Community Framework for State Aid for Research, Development and Innovation (2006/C 323/01). For an increase in the effectiveness of indirect tools supporting R&D and innovation the Commission issued a Communication
, which summarizes the main principles for the application of indirect tools supporting R&D and innovation.

	... and institutions.
	In relation to the increase in effectiveness of the institutional system for innovation the Commission places particular importance on the support of partnerships between universities and enterprises and establishment of an educational system for innovation. The approach towards strengthening links between universities and industry
, covering institutional measures for an effective knowledge transfer, is complemented by the effort to modernize the educational system reflecting the needs of the innovation development of enterprises.
 A key priority of the EU innovation policy consists in establishing the European Institute of Innovation and Technology (EIT)
 which is supposed to create conditions leading to effective links between education, research and innovation in the EU (the EIT as a flagship in cooperation between these sectors).

	An important tool of the European Commission for the support of innovation between 2007 and 2013 is the Framework Programme for Competitiveness and Innovation.
	The Competitiveness and Innovation Framework Programme (CIP) for 2007 – 2013 is a new and important tool for supporting innovation, which is a follow-up to the previous programmes supporting innovative business, ICT and utilization of renewable energy sources, and harmonizes their administration. The CIP is made up of three programmes: the Programme for Enterprise and Innovation, the Programme for the Support of Information and Communication Technologies and the Programme for Intelligent Energy – Europe. The CIP should create synergies with and complement the FP7. Another initiative of the European Commission for supporting the development of innovation in the EU is the Europe-Innova project which is focused on creating a broad international network for communication between research, enterprise and governmental sectors. The PRO-INNO Europe initiative for the development of innovation policy through the exchange of experience between individual countries and improvement of analytical and conception tools for formulating policies supporting innovation is also significant.

	3. Current situation of knowledge based economy in the Czech Republic

	3.1 Macroeconomic framework

	3.1.1 Macroeconomic performance

	The Czech Republic is characterized by a good macroeconomic performance and stability but ...

	... the business cycle is not in alignment with development in the EU, ...
	Economic growth in the Czech Republic shows a very good dynamic with the GDP increasing year-on-year by more than 6% since 2005. In comparison with growth dynamics of the European economy, the growth of the Czech Republic is above-average, which is positively reflected in the real convergence of the Czech economy towards the EU-27 average. From the point of view of production factors the source of the economic growth of the Czech Republic is a stable increase in capital stock, which grew by more than 20% between 1995 and 2005. Disharmony of the business cycle of the Czech Republic and the EU may represent a risk for the future macroeconomic development. The risk of negative economic impacts due to the disharmony of the business cycle will increase with gradually abandoning monetary policy tools related to the accession of the Czech Republic to the Eurozone.

	... rapid growth in consumption is beginning to show its effect which is bad for inflation, ...
	On the demand side, domestic absorption is the driving force of economic growth in the Czech Republic. The most significant share of domestic absorption in the growth of GDP was in 2006, when it contributed to a 5.5% year-on-year increase in GDP. As for the individual components of domestic absorption, private expenditure and investment have the most significant influence on the economic growth. Whereas a high investment activity is good for preserving the competitiveness of Czech companies and maintaining stable macroeconomic development, a too rapid increase in private consumption could put an excessive pressure on price increase which may subsequently lead to a disturbance in the macroeconomic balance. From the point of view of external relations, the Czech Republic has recorded a significant rise in external trade in connection with the increasing openness of the Czech economy. Despite the fact that the Czech Republic shows a negative balance in external trade, the large share of export in the GDP indicates that companies from the Czech Republic can assert themselves on foreign markets.

	... labour productivity reaches half of the average of the EU-15 countries, ...
	A high investment activity, reflected in the dynamic growth of capital stock in the Czech Republic, has a positive effect on the growth of/in labour productivity. Despite the fact that the growth of labour productivity in the Czech Republic between 2000 and 2004 was higher than in advanced European countries it is still low in comparison with the other new member states. At present labour productivity in the Czech Republic reaches only half of the average of the EU-15 countries. From the point of view of the development of a knowledge based economy it is most alarming to note that this small increase (or even decrease) in labour productivity was recorded in knowledge based services, i.e. ICT services and research and development. In research and development the decrease in labour productivity is mainly due to a decrease in added value.

	... structural changes proceed slowly and less technologically intensive sectors still prevail...
	The Czech Republic is a country with a stable economic structure characterized by the manufacturing industry contributing relatively highly to the creation of added value and employment. On the contrary, the service sector has a below average contribution to the creation of added value and employment in the Czech Republic. There is a high share of the primary sector in employment which is probably a result of a slow structural adaptation in employment influenced by rigidities of the Czech labour market. High-tech or medium-high-tech sector, characterized by a relatively high level of productivity and high level of innovation activity, make up 39% of total added value in the Czech Republic (compared to 43.5% in EU-25). Due to the fact that most of this is made up of medium-high-tech sector there is a risk that production is relocated to areas with lower costs, in particular to developing countries in Southeast Asia or South America. A trend shows that in the Czech Republic there is a positive transformation of production from less technologically intensive sector to highly technologically intensive sector. Also growth of the share of high-tech export in all Czech exports indicates that manufacturing companies in the Czech Republic are able to assert themselves on foreign markets with relatively high priced technologically intensive production. In the service sector the Czech Republic in comparison with the European average is characterized by a relatively lower share of knowledge intensive services (KIS) in the creation of added value. 

	... and character of the growth is rather extensive.
	A look at the energy intensity of production shows that the Czech Republic together with other post-communist countries is characterized by a much higher energy consumption per unit of value added than older EU member states. Among other things, these results reflect the fact that growth of the Czech economy has an extensive character which leads to an increase in the volumes of production based on a relatively high consumption of material and energy inputs. 

	The inflow of foreign direct investment into the Czech Republic plays an important role in the development of the economy, but this can be replaced by an outflow ...
	An important role in the economic development of the Czech Republic is played by foreign direct investment (FDI), with a gradual shift from investment connected to privatization (in particular in the financial and telecommunication sectors) to investment in the form of the acquisitions of private Czech companies or greenfield investments (in particular in the automobile industry). In the sectoral structure of FDI the majority of investment is in the service sector, which is stable from the point of view of frequency of geographic shifts. The risk of a possible outflow of foreign investment is higher for the manufacturing industry (generally motivated by low labour costs), where investment in the automobile industry is the most significant. The inflow of FDI is reflected in the increase in the share of companies under foreign control in the value added. These companies are characterized by a higher labour productivity which increasingly spills over to national companies. In sectors where this positive spillover does not happen there is a risk of a dual economy due to the displacement of national companies (which can be particularly seen in the retail trade). 

	... if conditions are not created for the localization of R&D and high-tech manufacturing.
	The most significant factors for localization of FDI in the Czech Republic are a high level of education of the labour force and a low risk of fluctuation, relatively low labour costs, good infrastructure and cultural proximity. On the other hand, low satisfaction of foreign investors with professional skills of workers indicates that the educational system in the Czech Republic does not react quickly enough to the changing demands of the labour market. Creation of beneficial conditions for localization of research and development activities and top technology production are key factors for maintaining the attractiveness of the Czech Republic for FDI.

	Cheap but qualified labour force remains the deciding factor for localization of R&D in the Czech Republic, ...
	In addition to the cheap and at the same time qualified labour force, the main factors for locating R&D activities of multinational corporations in the Czech Republic are a good level of local R&D and universities as well as tradition and experience in R&D. Other positive factors include the geographical position close to Germany (or EU-15 countries), cultural proximity, good technical infrastructure and accessibility. Last but not least membership of the Czech Republic in the EU is also an important factor.

	…but there are signals of a shortage of technically educated labour force.
	Despite the fact that one of the major reasons for building R&D capacities of multinational companies was the cheap and qualified labour force in the Czech Republic, the greatest weakness at present is the lack of human resources, in particular technically skilled workers. Development of R&D activities of multinational corporations in the Czech Republic is further limited by insufficient cooperation between public research and companies and the absence of an integrated R&D and tertiary education policy.

	3.1.2 Competitiveness

	Future economic development in the Czech Republic depends on maintaining competitiveness. 

	However, the position of the Czech Republic in international comparison of competitiveness worsened in 2007.
	Competitiveness of countries is generally understood as a set of factors, policies and institutions, which affect the level of economic productivity.
 Results of an international comparison of competitiveness show that from the point of view of these factors the Czech Republic is not ranked among countries featuring a high level of competitiveness, which represents a potential risk for sustainability of the current high rate of economic growth. The Czech Republic has relatively the most competitive position in the area of innovation, where a relative availability of scientific workers plays a significant role. On the other hand, the institutional environment is the greatest weakness.

	Requirement for increasing the competitiveness of the Czech Republic include creation of a favourable environment for innovation ...
	The economic development of countries accompanied by the increase in productivity (and labour costs) is linked with the decreased significance of a competitive advantage based on low labour costs. In order to sustain the competitiveness of domestic products on a global market other factors of competitiveness become more significant in the economies of advanced countries, which make space for increasing the effectiveness and implementation of innovation. Based on the relative level of gross domestic product the Czech Republic currently lies in the phase of transition from an economy whose competitive advantage is based on the increase in performance to an economy asserting itself on the global market by implementing innovation in form of new products, technologies and business strategies. Creating conditions for an increase in innovation effectiveness in the Czech Republic is therefore an essential requirement for the ability of Czech products to compete on the global market.

	... and removal of main deficiencies in the field of business environment.
	Main areas decreasing competitiveness of the Czech Republic in an international comparison is the institutional environment connected with a low effectiveness of the state administration. Especially the administrative complexity of tax collection and procedures for closing a business are negatively assessed. Restrictive and inflexible labour law is a persistent drawback. On the contrary, foreign direct investment, which is reflected through technology transfer in a sufficient level of adoption of modern technologies and keeping pace with the global technological development, has a positive effect on the increase in competitiveness.

	3.1.3 Innovation performance

	The Czech Republic is ranked among the catching-up countries in the evaluation of innovation, but ...

	... it is still lagging behind the European average, ...
	In an international comparison of the level of innovation performance according to the Summary innovation index the Czech Republic was placed 13th out of the EU-27 countries in 2006. However, it still lags behind the European average along with the other new member states of the EU. From the point of view of a short-term dynamics of the growth of innovation performance the Czech Republic occupies the seventh place among the EU-27 countries, which means there is potential for improving the position of the Czech Republic in an international comparison. The most recent comparison of the level and dynamics of the summary innovation index shows that since 2004 the Czech Republic has moved from the group of countries lagging behind to the group of catching up countries. 

	... mainly due to the lack of university educated people in the population and a low number of graduates from natural science and technical universities.
	A more detailed look at individual factors of innovation performance of the Czech Republic in an international comparison helps us identify areas where the Czech Republic notably lags behind the European and global level. In the area of innovation drivers the Czech Republic falls short in particular in the broadband penetration rate, where it reaches only 41% of the EU average. This area can be considered one of the barriers (even if it is probably less important) for disseminating knowledge and utilization of Internet services (e-commerce, e-government etc.). The most problematic issue in this area appears to be an insufficient share of university educated people in the population and a low percentage of graduates from science and engineering universities. In both of these indicators the Czech Republic is ranked below 60% of the European average.

	The development of innovation activity is also hindered by insufficient cooperation between universities and the business sector ...
	Despite the fact that public expenditure on R&D in the Czech Republic does not reach the desired 1% GDP, the volume of resources for R&D is not regarded as the main drawback in the creation of knowledge (the Czech Republic is ranked at approximately 70% of the EU average in this field). Poor cooperation between universities and companies in the area of R&D is a more significant weakness, which is indicated by a low proportion of business sector resources spent on financing R&D carried out at universities. In comparison with the EU the Czech Republic reaches only 14% of the European level of this indicator
. Insufficient interconnection between universities and companies can be a significant factor in the ineffective financing of R&D, where resources are spent on research whose results are not utilized in practice. Weak links between university research and the business sector represent also a possible barrier to an effective transfer of knowledge from universities.

	... and unavailability of capital for start-up innovation enterprises. 
	In innovation & entrepreneurship the greatest weakness of the Czech innovation environment consists in an insufficient financing of innovative enterprises in the start-up phase of their development through venture capital. The venture capital invested into innovative start-ups (as a share of GDP) was close to zero in the Czech Republic in 2005. This gap in the capital market can be considered as a significant barrier to the growth of innovation activities of start-ups, because the access to external financing through bank loans for innovative entrepreneurs in this phase of development is significantly hindered.

	Relatively good results in the application of knowledge are affected by the relatively high employment rate in the automobile industry, ...
	In knowledge application the Czech Republic is in a relatively satisfactory position. The comparatively high employment rate in medium- tech sector (in particular in the automobile industry) and also the sales of innovated products (as a share of turnover) significantly contribute to this. The impact of foreign direct investment and the existence of a direct knowledge transfer between foreign and domestic companies may be among the factors affecting the relatively good results in these indicators.

	... on the other hand, utilization of tools for intellectual property rights remains traditionally a weakness of innovation performance in the Czech Republic.
	Utilization of the protection of intellectual (in particular industrial) property is traditionally a weakness in the innovation performance of the Czech Republic. In the number of patents, the Czech Republic lags behind the European average both from the point of view of the level and the dynamics of development. The Czech Republic has recorded a stagnating to decreasing trend in the proportion of awarded patents per 1000 inhabitants. The only positive trend in the innovation output in the form of industrial property is represented by an increase in the number of registered Community trademarks, which to a certain degree can be explained by the entry of the Czech Republic onto the European internal market.

	3.2 Environment for R&D and innovation

	3.2.1 Institutional and legislative environment

	The institutional environment for R&D and innovation in the Czech Republic ...

	… is given by the legal framework, in particular the Act on the state administration competence and the Act on R&D support.
	The institutional environment in this case refers to institutions on the state level, e.g. the legal framework given by legislation and organizations ensuring its formulation and observance. Competences of individual central authorities of the state administration are defined by the so-called Competence Act.
 The main competence in research and development is given by the Act No. 130/2002 Coll., on the support of research and development from public funds.
 

	The main competence in the field of R&D policy has the Ministry of Education … 

	The central body of the state administration for high schools and universities, science policy, research and development, and international cooperation in this field, is the Ministry of Education. The Ministry of Education is responsible especially for the preparation of the National Policy for Research and Development of the Czech Republic and supervises its realization, establishes research priorities in the form of the National Programme for Research and implements some of them, prepares legal regulation on research and development and assesses the impact of other legal regulations on research and development and is in charge of international cooperation of the Czech Republic in research and development.


	… as well as the Council for Research and Development.
	The Research and Development Council is a professional and advisory body to the government in the field of research and development and pursuant to the Act
 its responsibilities include elaboration of long-term principle directions in research and development for the Czech Republic through its advisory bodies, preparation of yearly analyses and assessment of the state of research and development in the Czech Republic, proposal of the volume of overall expenditure on research and development in individual budget categories and its allocation.

	The system of public support is complicated both by thematic and administrative coordination.
	In total 22 providers take part in the system of R&D support in a varying degree which very much complicates both thematic and administrative coordination and leads to public support being significantly fragmented (see the chapter below - The current system of public support for R&D and innovation).

	In the field of innovation there is no competent body at the level of the state administration, …


	There is no legally defined institution (body) responsible for innovation that prepares and implements innovation policy. Even though the Competence Act does not explicitly delegate competence for competitiveness or innovation policy to any of the existing central authorities, there are at least three authorities performing activities towards increasing the competitiveness of the Czech economy. In other countries, the formulation and implementation of innovation policies generally falls under the competence of the ministries of economy, industry or trade. 

	… innovation is the most closely covered by the competence of the Ministry of Industry and Trade .
	In the Czech Republic the responsibility and the internal organization of the Ministry of Industry and Trade (MIT) is the closest to a ministry of such a mission. Pursuant to the Competence Act the MIT, among other things, is the central authority of the state administration for state industrial and trade policy, issues of small and medium-sized enterprises, industrial research, and the development of engineering and technologies. In other countries major activities related to competitiveness are also secured by ministries for regional affairs. In the Czech Republic this body is the Ministry for Regional Development (MRD). Since competitiveness is closely linked to research and development, innovation issues are also linked to the Ministry of Education. Individual regions are responsible for the development of innovation, however, the results of their effort differ.

	The activity of central administrative bodies is further complemented by activities on regional level and activities of professional associations.
	Other institutes and organizations acting on the central and regional level are regional and district branches of the Czech Chamber of Commerce, information and advisory agencies, the Association of Research Organizations, the Association of Innovative Entrepreneurship, the Science and Technology Parks Association, the Czech Association of Development Agencies and other associations and societies. On the other hand, professional associations of small and medium-sized enterprises can be considered as being insufficiently developed.


	National Innovation Policy strives to establish responsibility for innovation policy by amending the competence Act; however this responsibility has not been established yet.
	The principle documents for research, development and innovation approved at the governmental level are the National Policy for Research and Development of the Czech Republic for the period 2004 to 2008 and the National Innovation Policy of the Czech Republic for the period 2005 to 2010, which initiated the harmonization of both policies. Both policies deal with issues of the institutional environment; the National Innovation Policy stipulates specific measures which specified bodies of the state administration have to implement by specified deadlines. Many tasks of institutional character set by the National Innovation Policy related to the state administration have yet to be fulfilled. These tasks deal in particular with amendments to the Competence Act and other acts with the purpose of simplifying the system of support for research and development (in particular focusing resources for research and development into a significantly smaller number of budget categories
) and delegation of responsibility for innovation to one of the departments
.

	A change in the status of public research institutes is a step forward ... 

	The Act on Public Research Institutes
 whose objective is to transform the unsatisfactory legal form of allowance organizations into public research institutes (PRI)
 contributed to a major shift in the creation of more favourable institutional conditions for intensive and effective improvement in research and development. The purpose of this new legal regulation is to provide especially a clear specification of the status of public research institutes, to regulate their establishment and bankruptcy, to ensure a greater independence of these institutes in making decisions on research, in developing various forms of cooperation with universities and the business sector and to ensure a greater transparency in the utilization of public financial resources.

	... and tertiary education is also due for reform. A discussion on this subject was started by a proposal of theses for the preparation of the White Paper on Tertiary Education.
	Czech universities need to be reformed with the following objectives: differentiation and stratification of universities based on the level of their involvement in R&D, greater openness, feasibility of academic careers, reform of management and self-administration, division of roles, autonomy, responsibility, reforming of financing universities and student support, opening resources and opportunities, and opening universities for cooperation with regions and employers. At present a White Paper is under preparation which will be a starting point for the formulation of the new Act on Tertiary Education and whose initially proposed theses specified the above-mentioned objectives.


	The current system of public support of R&D and innovation in the Czech Republic ... 

	...is significantly fragmented…

	Public support for research, development and innovation in the Czech Republic is provided from the resources of the state budget and also from the resources of the EU Structural fund since 2004. Resources from the state budget for R&D are allocated through 22 budget categories, which results in an excessive fragmentation of public support for R&D aggravating the support of more complex research projects of an interdisciplinary character. The fragmentation of the system of public support for R&D is also negatively reflected in an excessively complex administration of the implementation process.

	 .. .and institutional support exceeds project-based support.
	Public support for R&D has been mostly provided in the form of institutional resources. Budgetary resources earmarked for co-financing programmes for supporting R&D and innovation utilizing the resources of the EU Structural Funds partly contribute to this. The most significant providers of institutional support for R&D are the Ministry of Education and the Academy of Sciences of the Czech Republic, which together distribute more than 86% of the institutional resources for R&D. A targeted (project-based) support for selected R&D projects is distributed mainly by the Ministry of Industry and Trade, the Ministry of Education, the Czech Science Foundation, the Academy of Sciences of the Czech Republic and the Ministry of Health.

	Structural Funds of the EU contribute to the development of the infrastructure for R&D and innovation, however its sustainability remains a challenge, ...
	The most significant providers of support for R&D and innovation from the EU Structural Funds are the Ministry of Education and Ministry of Industry and Trade. In this period the Ministry of Education implement programmes in the framework of the Operational Programme Research and Development for Innovation (OP RDI) with a budget of approx. 2.4 billion EUR and the Operational Programme Education for Competitiveness (OP EC) with a budget of more than 2.1 billion EUR, and the Ministry of Industry and Trade will implement programmes in the framework of the Operational Programme Enterprise and Innovation (OP EI) with a budget of approx. 3.5 billion EUR for the period 2007 – 2013 (though these resources are only partially earmarked for activities related to R&D&I). These three programmes complement each other and form an important tool to support development of knowledge based economy in the Czech Republic. In comparison to the programming period of 2004 – 2006 there is a remarkable shift in focus towards expansion of research infrastructure of universities and public research institutes (OP RDI). Concerning the support of innovation from the Structural Funds (OP PI) emphasis was increased in the area of ICT, research potential of businesses and protection of industrial property rights. Considering the fact that resources in the framework of OP EI and OP RDI will be invested mainly in developing, expanding and modernizing research and innovation infrastructure, the potential for financial sustainability of the infrastructure after putting the infrastructure into operation and termination of financing from public resources must be taken into consideration. The issue of support for the development of research and innovation infrastructure in Prague, which does not fall under the Convergence Objective of the EU SF remains unsolved. The amount of support for the development of innovation infrastructure and innovation activities in Prague, provided from the OP Prague Competitiveness is significantly lower in comparison to the resources available in the above mentioned thematic Operational Programmes. 

	... as well as creation of tools for supporting the innovation process in the phase from development to pilot-operation.
	From the point of view of the coverage of individual phases of the innovation process by public support tools for R&D and innovation it can be said that individual tools cover the whole innovation process with the exception of the phase of transition from development to pilot operation, or the phase where innovative products are created based on the testing of prototypes. This phase of the innovation process characterized by testing prototypes is usually related to considerable costs and there is also a high risk of failure. For this reason projects in this phase of the innovation process are not attractive for external resources of private and risk financing and the risk and costs are usually completely covered by innovating subjects. This gap in the area of public support should be covered by the OP RDI. From the sectoral point of view insufficient emphasis is placed on the support of knowledge intensive services. A progress in this area is represented by support provided from the OP EI to the ICT sector.

	It would also be beneficial to better utilize the system of investment incentives for development of R&D and innovation in the business sector ... 
	In the area of supporting private investment to R&D and innovation a progress is seen in the expansion of investment incentives also to developing technology centres and centres of strategic services. It appears that development of such R&D centres prevails, whose R&D results are utilized abroad, or which adapt the original know-how for the market in the Czech Republic. The most desirable case where a multinational enterprise builds a research capacity in the Czech Republic and results of its R&D are subsequently utilized not only in the branch of the multinational in the Czech Republic but serve also the needs of the whole concern is to-date an exception.

	... and extend indirect support of R&D and innovation, which is currently applied only to a limited extent in the Czech Republic.
	Traditional indirect tools of public support for R&D and innovation include tax incentives and public procurement. Tax incentives in the Czech Republic for R&D were introduced in 2005 in the form of tax-deductible items from R&D expenditure.
Despite a positive stimulation effect tax incentives carry the risk of strengthening the in-house R&D (mainly in large companies) to the detriment of cooperation with research institutes, universities and small research companies, which is in conflict with the attempt to form closer ties between public research and the needs of industry. Tax incentives are also less stimulating for innovative start-ups which usually record loss in the initial phase of large investments into R&D.
 In addition to a tax-deductible item there is a tax relief for donations for R&D in the Czech Republic although effectiveness of this tools is relatively low. Another tool for indirect support (public procurement) in the area of R&D and innovation is not yet widely used in the Czech Republic.

	Research financed from public resources has been systematically evaluated since 2004...
	Regular evaluation of research supported from public resources is carried out on the basis of the Governmental Decree No. 644 of 23 June 2004. Methodology of this evaluation is up-dated each year by an Interdepartmental Working Group made up of representatives from the R&D Council, Ministry of Education, providers of R&D support, universities, industry and the Academy of Sciences of the Czech Republic. Methodology for the Evaluation of Research and Development and its Results in 2007 was elaborated and approved by the R&D Council on the 14 September 2007. 

	... with the aim of projecting this evaluation to a new system for allocating public resources for R&D.
	The Interdepartmental Working Group also tackles an issue closely related to evaluation, which is the allocation of resources for institutional support of R&D after adoption of the Amendment to the Act No. 130/2002 Coll., on the support of research and development. The Amendment will considerably change the system of providing institutional support. It will depend entirely on the evaluation of R&D results achieved in relation to the amount of support provided to achieve them.

	The current legislation does not allow the new method of allocation of institutional R&D support to be applied.
	Taking into consideration the current legislative situation, the new method of allocating institutional R&D support cannot be sufficiently applied before the Amendment of Act No. 130/2002 Coll. comes into power, because the R&D Council has no legislative competence to limit the previous commitments of governmental departments. For this reason there is no pressure to improve results either in the form of scientific publications or practically applicable results, including patents, and thus achieving a greater benefit for the Czech economy.

	Private resources represent a key source of financing of R&D and innovation.

	Investments in private equity play a significant role for start and initial development of innovative companies, ... 
	The basic groups of private resources for financing R&D and innovation are debt financing (bank loans, leasing etc.) and financing in form of entry into private equity (business angels, venture capital etc.). Whereas debt financing represents a valuable source of financing in the development or growth phase of innovative companies, in the initial phases this financing tool is not usually accessible. In the initial phases of the development of a company the availability of investments into private equity is very important.

	 ...however, these investments almost do not exist in the Czech Republic.
	The Czech Republic is among those countries on the bottom of the European ranking when it comes to venture capital investments. From the point of view of the potential of venture capital for solving financial needs in the development phase of a company the situation in the Czech Republic is rather poor because investments of “early stage“ venture capital have been almost negligible since 2004.

	This is caused by both tax and regulatory barriers and also insufficient demand for investment into equity capital on the side of entrepreneurs. 
	The reasons for insufficient venture capital investments  can be seen both in the legislative and tax environment and also in the demand for this type of financing. From the point of view of the legislative and tax environment the most significant drawback in the Czech Republic is the existence of a multiple taxation and a strict regulation of pension funds and insurance companies not allowing these institutes to invest in private equity of enterprises. In the Czech Republic there are no fiscal incentives for venture capital investors. From the demand point of view, growth of venture capital investments is hindered by a prevailing fear of entrepreneurs from their loss of independence. In addition, active approach by the government in this field (support of seed and pre-seed capital) is insufficient.

	3.2.2 Infrastructure and cooperation

	Effective cooperation between public research and educational institutions and the business sector is a key precondition for a knowledge based economy, ...

	... however, from analyses of systemic issues of R&D and innovation it follows that this cooperation in the Czech Republic is hindered by a whole range of barriers.
	Analyses and surveys performed over the past few years in the Czech Republic verify quite unambiguously that cooperation between companies and public research and educational institutes is still insufficient. From the results of surveys
 it follows that a significant barrier in this field consists in the lack of demand from companies for R&D results, which is probably caused not only by the lack of financial resources in smaller companies but also the orientation of companies towards the use of the hitherto relatively cheap labour force and products with a lower value added. A significant impediment to cooperation is also the lack of motivation for R&D workers towards application orientated research. Exactly this clearly reflects shortcomings in the system of R&D evaluation, which features an insufficient interconnection between the allocation of public resources for research and its results. The absence of agencies for the transfer of research findings from universities and research institutes and also a lack of motivation of researchers at public universities and research institutes to transferring knowledge have adverse effects. Another barrier consists in the requirement of companies to have the new knowledge from public research worked on and completed all the way to the prototype or semi-operational stage. In addition, conditions for creating spin-off companies are missing. A targeted search for ideas on new technologies for research (so-called “technology scouting”) is a hitherto underrated activity.

	Statistical data confirm the lack of cooperation between public research and enterprises.
	The lack of cooperation between public research and business has been confirmed by some statistical data. The Czech Republic is one of the countries with a low share of private financial resources in R&D expenditure in the public sector. A very low share of private financial resources is apparent in the higher education sector, where private resources made up less than 1% of the overall expenditure on R&D in 2005. 

	Cooperation among companies in clusters is beginning to develop, ...
	In addition, cooperation between companies in the framework of sectoral and regional groupings (clusters) is not sufficiently developed in the Czech Republic. The Berman Group
 study identified important clusters in several sectors in the Czech Republic – automobiles and their components, electrical engineering, mechanical engineering, chemistry and beer production, which are often parts of supra-regional groupings connected to the global trade. Also some areas of cross-sectoral activities were identified which have a long-term potential to contribute to the international competitive advantage of the Czech Republic (e.g. biology with electrical engineering and mechanical engineering, environmental technology and alternative sources of energy, information and communication technologies, intelligent control systems and components).

	... but the significance of clusters in the public and private sectors is not sufficiently appreciated at present.
	Even though cooperation among companies in form of clusters was supported from the EU Structural Funds between 2004 and 2006, a field survey performed in this study showed that the concept of clusters and their significance for regional economic development are not sufficiently appreciated either in the public or private sectors and that clusters are not a vital priority of public policies at a lower than the national level yet. 

	The principles of private public partnerships are not sufficiently applied.
	Principles of the public private partnerships (PPP) are not sufficiently applied In the Czech Republic. Experience of other European countries shows that setting up venture capital funds for investments into innovative start-ups is a suitable field of cooperation based on PPP. The significance of this cooperation consists in the stimulation of private investment into the private equity of innovative start-ups by risk sharing between private investors and the public sector. This form of cooperation is suitable for both the national and regional level.

	The research infrastructure is regionally concentrated, but concerning tools and capacity it is undersized.
	The infrastructure for R&D in the Czech Republic is characterized in particular by a strong concentration of research facilities in Prague. The location of institutes of the Academy of Sciences of the Czech Republic, of which 70% are seated in Prague, has a significant effect on this situation. The developing trend shows that there is a gradual deconcentration of R&D infrastructure and its diffusion into other regions of the Czech Republic. An insufficient level of equipment is one of the main problems of the research infrastructure, which is negatively reflected in the attractiveness of research facilities for quality scientists (brain-drain effect) and in a lower involvement of Czech science teams in international research projects. From the point of view of size, research infrastructure, whose equipment, finances and human resources would enable conducting large research projects, is missing in the Czech Republic. In relation to this, it is encouraging that the issue of research infrastructure, discussed in the framework of ESFRI, is one of the priority topics of the Czech presidency for R&D.

	Innovation infrastructure exists in the Czech Republic but it generally does not provide sufficient business services.
	A functioning innovation infrastructure in form of science and technology parks, business incubators and centres for technology transfer is an important component in the environment for innovation activities of enterprises. In the Czech Republic there are currently 28 parks (data from the Science and Technology Parks Association of the Czech Republic) with an average occupancy of around 60%. However, science and technology parks and business incubators in the Czech Republic are mostly orientated towards leasing business space without providing additional business services, and therefore they are not sufficiently attractive for innovative enterprises. In relation to this, innovative enterprises would particularly welcome services in the area of technology transfer, mediation of contacts and consulting in the area of intellectual property.

	An opportunity for improvement in this area comes with the financial resources from the EU SF.
	Financial resources from the EU Structural Funds 2007 – 2013 present an excellent opportunity for further improving cooperation between business and research and educational institutes and developing research and innovation infrastructure. However, lack of human and financial resources to operate newly constructed facilities represents a possible threat.

	Involvement of the Czech Republic in ERA and international cooperation in R&D is currently insufficient, ...

	... which is reflected in the low participation of Czech teams in the EU Framework Programmes.
	Participation of Czech teams in the 6th Framework Programme of the EU (FP6) was somewhat higher than in the previous Framework Programme but nevertheless the number of participants per 1 million inhabitants placed the Czech Republic on the 22nd position in the EU-27. Evaluation of participation in FP6 also shows that the Czech Republic has the lowest number of project coordinators of all the EU-27 countries. The low participation of Czech research teams in international research projects can be to a certain extent caused by a lack of motivation due to an easy access to public support for R&D from national sources.

	Also the total amount of support obtained is lower than in the EU-15 countries.
	The Czech Republic occupies the 17th place among the EU-27 countries according to the total amount of support obtained. It follows from the analysis that participation of the Czech Republic will be higher in FP6 than FP5. If in FP5 (i.e. during the period 1999 – 2002) Czech teams contracted support of approx. 68 mil. EUR, everything indicates that in FP6 (i.e. for the period 2003 – 2006) support for Czech teams will exceed 125 mil. EUR. From the point of view of the financial volume of projects it corresponds to nearly doubling the amount of activities.

	Participation is low in particular in thematic priorities for which the FP6 has allocated most of its budget.
	Despite the fact that the number of participating Czech teams and the support obtained in contracted projects between 2003 and 2006 clearly increased, in the first three thematic priorities (Life sciences, Genomics and Biotechnologies; Information Society Technologies and Nanotechnologies, Nanosciences, Multifunctional Materials), to which approximately 3/4 of the overall budget of the FP6 thematic priorities are allocated, participation should be higher. As in the case of FP5, FP6 confirms that Czech teams successfully participate in projects in the area of sustainable development and the EURATOM programme. The present course of development also indicates that in comparison with FP5 the programmes supporting mobility of research workers have been better utilized.

	The Czech Republic is quite well involved in demanding projects, ...
	Contrary to the other new member states, which often participate in support or preparatory projects, Czech teams participate in demanding research projects (Integrated Projects, STREP projects and Networks of Excellence), and almost in the same proportion as teams from the EU-15.

	... and participation of Czech industry is also relatively high.
	If participation of Czech universities is lower than it is the case for the EU-15 or the other new member states, participation of Czech industry on the other hand is relatively high. According to the summary budget of industrial partners, the Czech Republic is a way ahead on first place among the new member states and on the 13th place overall in the EU-27. Participation of Czech industry in aerospace research and in the area of global climate change has been extremely successful.

	The Czech Republic successfully participates in the Eureka programme.
	The Czech Republic is one of the most successful countries in the international initiative EUREKA. This international cooperation programme is characterized by its focus on R&D projects close to the market and a significantly high percentage of SMEs participating in it. One of the reasons for the successful position of the Czech Republic is the fact that public financial resources are dedicated to its support which is not the case in other countries.

	3.3 Inputs for R&D and innovation

	3.3.1 Human resources for R&D and innovation

	Human resources for R&D represent one of the key factors for the development of a knowledge based economy and it is encouraging ...

	...that the number of R&D personnel and researchers is rapidly increasing.
	The number of R&D personnel and the number of researchers has been continuously rising in the Czech Republic since 1995 and over the past two years
 (i.e. between 2006 and 2005) the number of researchers expressed in the full-time equivalent (FTE) has increased by more than 7%.

	Nevertheless, the Czech Republic has not reached the EU-15 level yet.
	Although the growth rate of R&D personnel and researchers is much higher than in most European countries, from the point of view of an international comparison the Czech Republic is still below the EU-25 average. In 2005 the total number of researchers in the equivalent of a full time employment reaches nearly 80% of the EU-25 average. The difference is most remarkable when comparing the CR with advanced EU-15 countries because in comparison with Finland or Sweden the Czech Republic has only 30% and 40% of researchers per 1000 employees respectively. 

	It becomes clear that researchers are often employed on a part-time basis...
	Comparison between the full-time equivalent (FTE) and Head Count (HC) of R&D personnel also reveals that researchers in the Czech Republic do not devote their whole working capacity to R&D activity. This can have several reasons but one of the main reasons lies in the financial and social standing of R&D personnel in the Czech Republic in comparison with the attractiveness of other employment opportunities for a highly qualified labour force.

	... and also the share of researchers in total R&D personnel remains below the EU average.
	The share of researchers in R&D personnel in the Czech Republic is below the European average. Whereas in the EU-25 the share of researchers in R&D personnel exceeds 62%, in the Czech Republic researchers make up only 55% of all employees in R&D. This comparison indicates that in the Czech Republic a relatively high number of technical staff participate in R&D.

	In particular, there is a lower number of researchers in the business sector in comparison with the EU-15 countries.
	The highest proportion of researchers is in the business sector (43% in 2006) and this number is still increasing. Nevertheless, in 2005 in the Czech Republic the number of researchers in the business sector per 1000 employees was only 65% of the EU-15 average, which is even less than in the case of the total number of researchers. This shows that the business sector is more undersized than the public sector from the point of view of human resources for R&D.

	The fastest increase in the share of researchers has been recorded at universities.
	Between 1995 and 2006, the governmental sector noted a decrease in the proportion of researchers (from 36% in 1995 to 25% in 2006), which was connected to the gradual strengthening of other sectors to the detriment of the previously dominant Academy of Sciences of the Czech Republic. The highest growth in the proportion of researchers has been recorded at universities which had almost 32% of the total number of researchers in the Czech Republic in 2006. Nevertheless the number of researchers in the university sector is only at the level of 70% of the EU-15 average. The insufficient involvement of academics at universities in research activities can be reflected negatively in the preparation of university graduates, in particular future researchers and top professionals for demanding positions in industrial sectors.

	The highest share of researchers is in technical and natural sciences.
	Division of researchers into individual scientific fields shows that researchers are mostly represented in technical sciences (43% in 2006). The second highest percentage is recorded in natural sciences (27%), then social sciences and humanities with 14%, medical sciences with 10% and agricultural sciences with around 6% of the total number of researchers. Between 2001 and 2006 the proportion of social sciences and humanities and medical sciences increased, whereas the total proportion of technical and natural sciences on the other hand decreased in the same period by several percentage points. A trend appears that the proportion of researchers in technical sciences is decreasing in the long-term in all sectors of performance. 

	In the enterprise sector a high number of researchers are employed in ICT and in automotive industry.
	From the sectoral point of view most researchers are employed in high-tech sector – research and development (NACE 72) and ICT sector (NACE 73). In medium- tech sector the highest number of research workers is in automobile manufacturing (NACE 34) and the manufacture and repair of machines and equipment (NACE 29). The sharpest increase in the number of researchers since 2001 has been recorded in ICT sector. In this period there was also a three-fold increase in the number of researchers in the manufacture of electrical machines and equipment (NACE 31) and manufacture of medical, precision, optical and time measuring instruments (NACE 33).

	The distribution of researchers on the regional level is very uneven.
	R&D employees are markedly concentrated in Prague, Central Bohemia and Southern Moravian Region. Whereas in the business R&D sector these regions have a share of almost 65%, in the governmental sector the proportion is almost 90%. The lowest number of employees in R&D can be found in regions with the lowest expenditure on R&D, i.e. Karlovarský, Ústecký and Vysočina regions. 

	Numbers of students and graduates are steadily increasing, but ...

	... the number of university graduates including PhD graduates is still low in an international comparison. 
	In the total number of university graduates the Czech Republic is very much below the EU-25 average, however, the number of students and university graduates in the Czech Republic has been on the increase over the past few years. Also the number of PhD graduates has been rising more rapidly than the EU-25 average. Nevertheless, the Czech Republic, as well as most other European countries, has not yet reached the desired number of 1 PhD graduate per 1000 inhabitants between the age of 25 and 34. 

	Students in natural science and technical fields make up only a third of all university students, … 
	In the Czech Republic students of science and engineering fields (ISCED 5-6) make up about 30% of all students in tertiary education, which is nearly the same share as the EU-25 average. Between 2004 and 2005 the highest number of students was registered at universities offering Masters degrees, with the greatest interest being in technical fields, agriculture, and IT and computer technology. Concerning PhDs, the greatest interest was in technical, physical and chemical sciences.


	... most students graduate in the fields of social sciences, economics and law ....


	Distribution of the number of graduates according to the fields of study in the Czech Republic was similar to most European countries in 2005. Most represented were: social sciences, economics and law (in total 32% of all graduates), pedagogic fields (17%) and technical fields (15%). The Czech Republic is very much below the EU-25 average in the share of  science and engineering graduates aged between 20 and 29 per 1000 population (8.2 graduates per 1000 population in 2005, the EU-25 average is more than 13 graduates). It is encouraging, however, that between 2001 and 2005 the Czech Republic recorded a 3 times higher average annual growth than the EU-25 in this area.

	... and there is also an imbalance between the proportion of students and graduates in technical fields. 
	A comparison of the proportion of students and graduates in scientific and technical sectors in 2005 shows that even though the proportion of students in scientific and technical sectors was around 30%, the proportion of graduates was only 23%. This indicates that students leave these universities, e.g. because the study is too demanding compared with other fields or because the study does not fulfil their original expectations.

	A high share of graduates in technical fields in the overall population of the Czech Republic is encouraging.
	The Czech Republic has a relatively high proportion of graduates from technical universities in the overall population. The number of graduates of technical fields aged between 25 and 64 is approx. 35% of the total number of university graduates in this age group, which is significantly higher than the EU-25 average where it is less than 20%. Considering the current structure of graduates this probably relates to older graduates because at present the proportion of graduates in these fields is lower. No shift has been achieved in this area despite the fact that the task of implementing measures to motivate students to study these subjects has been set by political and economic documents (e.g. the National Innovation Policy).

	On the contrary, a relatively lack of interest of PhD graduates in a career in research is negative.
	Despite the fact that studying for a PhD can be considered as a preparation for research work, research in the Czech Republic is only performed by one third of all PhD graduates. The main reason for choosing a career in research in the case of PhD graduates is the inventive nature and innovation potential of the work. However, only a low percentage of researchers with PhDs embark on a career in research due to good working conditions (less than 10%) or well-paid work (only 3%).

	The number of employees in high-tech and medium high-tech sector in the Czech Republic is significantly rising ...

	… and their share in/of the labour force is nearly two times higher than in the EU.
	The share of employees in high- and mid-tech sector surpassed 10% in 2006 which is a significantly higher figure than the EU-25 average (6.7%). Also in high-tech sector only the share of employees in the Czech Republic is higher than in the EU (in the Czech Republic 1.7%, in the EU-25 1.1% of the labour force) and is still increasing. Around 9% of the labour force in the Czech Republic works in medium high-tech industry and the annual growth between 2002 and 2006 was 5% on average, which is one of the highest percentage increases among all European countries. However, this positive trend must be taken with a pinch of salt because employees in the above mentioned high and medium high-tech sector are not statistically divided according to their level of education and therefore the data may not refer to highly qualified manpower. 

	The situation in knowledge intensive services is slightly worse. 
	In the number of employees in knowledge intensive services the Czech Republic is slightly below the EU-25 average and the proportion of employees in this sector in the Czech Republic has been decreasing since 2006 by almost 2% annually. Contrary to this the proportion of employees in this sector in EU-15 and EU-25 countries is relatively stable. 

	Sectoral structure of employees is uneven from a regional point of view.
	In the Czech Republic an above-average share of employees in high-tech industry and in high-tech services can be found in Prague and the Pardubický region. The employment rate in medium high-tech sector is the highest in Central Bohemian, Plzeňský Ústecký and Pardubický regions. The lowest employment rate in medium high-tech industries is in Prague, which is caused by the space, manpower and materials intensive production being forced out of the city and substituted by more advanced sectors of industry and services.

	The Czech Republic features a low mobility of the labour force, ...

	... with both geographical and horizontal mobility of the qualified human resources being low.
	Mobility of the labour force in the Czech Republic in comparison with other European countries is at a low level, but among the post-communist countries the Czech population is the most active from the point of view of mobility. Also mobiity of qualified human resources in the Czech Republic is rather low. Besides inter-regional and international mobility the level of so-called horizontal mobility is also low in the Czech Republic (i.e. staff exchange between individual sectors, in particular public R&D and industry). Absence of programmes supporting horizontal mobility is one of the reasons for this situation.

	International mobility of university students is also low.
	From an analysis of international mobility of university students it follows that 1.8% of Czech students studied in EU-27 countries or associate and candidate countries in 2005, which is a below-average figure in comparison with other European countries. The proportion of foreign students in the Czech Republic, which indicates the attractiveness of Czech universities for foreign students, reached 5.5% in 2005. Values of both these indicators have increased since the year 2000. A significant proportion (almost 2/3) of the total number of foreign students at Czech universities was made up of students from Slovakia, which is influenced in particular by a language similarity, possibility to take exams in their native language and the fact that they can study for free.

	The migration of university students is connected with a risk of brain-drain from regions.
	At all universities and most large faculties the highest share of students lives in the region where the universities are based or in neighbouring regions. The character of the migration of university students is influenced to a great extent by the range of study fields offered in individual regions of the Czech Republic. The highest influx of university students is recorded for Prague and Southern Moravia due to both their central location inside the Czech Republic and the wide range of study field being offered. From the point of view of a well-balanced development of regions there is a risk that students do not return to regions of their origin after completing their study. This internal brain-drain is one of the most serious reasons for regions lagging behind in comparison to Prague.

	Even if lifelong learning is one of the priorities of the EU, ...

	... the participation of Czech citizens in lifelong learning is rather below average.
	The need for lifelong learning is getting in the forefront in particular in relation to a greater orientation of the economy towards knowledge creation. In an international comparison the participation of population in educational activity in the Czech Republic is below average, even in the group of post-communist countries. Insufficient development of the system for lifelong learning is the main reason for this situation.

	Participation in educational activities increases with level of education.
	In the Czech Republic the level of participation of the population in educational activities leads to a further deepening of socioeconomic differences. Participation in further education is the highest for population with a university education (in 2003 approx. 25% of the population with a university education participated in lifelong learning). The proportion of high school graduates was approx. 15%, participation of people who did not finish high school was 7.7% and participation of those with a basic education only 4.9%. Participation in further educational activities is significantly higher for employed population than the unemployed or the economically inactive population. 

	Language courses representing the most common educational activity ...
	Based on the sectoral specialization of educational activity, participation of the population of the Czech Republic is highest in humanities (48. 5% of all participants), then in business and law (8.4%), informatics (7.1%) and security services (5.3%). A more detailed division of these fields shows that the study of languages prevails, followed by computer courses and transport services and communication (in particular driving courses). 

	... and the highest participation in educational activities is in Prague.
	On a regional level the greatest participation in educational activity is in Prague. The difference between Prague and the other regions follows from the different educational structure of the inhabitants of regions, the professional composition of the workforce and the diverse conditions for further education. 

	It is evident that participation in educational activities decreases with age.
	Participation in educational activity in the Czech population is the highest in the age group of 15 to 24, which reflects mostly the situation in attending high school or university education. From the age of 25 the proportion of the population who do not participate in any form of education prevails and this proportion increases with age.

	3.3.2 Financing of R&D and innovation

	The total expenditure on research and development in the Czech Republic is continually rising but ...

	... fulfilment of the objectives of the Lisbon Strategy is currently a long way ahead.


	The intensity of research and development (i.e. the share of all expenditure on research and development in the total gross domestic product) in 2006 increased to 1.55% compared to 1.41% in 2005, but fulfilment of one of the main objectives of the Lisbon Strategy, where the overall expenditure on R&D should reach 3% GDP by 2010, is still a way ahead. Even with the current increases in expenditure on R&D we cannot expect the Czech Republic to fulfil this objective. 

	The gross expenditure on research and development is currently insufficient...
	Even if the gross expenditure on R&D (GERD) increased by about 18% in the Czech Republic in 2006 in comparison with 2005 and reached almost 50 billion CZK, it is still insufficient in relation to the number of inhabitants. In Purchasing Power Standards (PPS) the overall expenditure on R&D per person in the Czech Republic in 2005 amounted to approx. 60% of the EU-25 average and 30% of the expenditure on R&D in countries with intensive research like Finland or Sweden. The expenditure on R&D in EUR per inhabitant in the Czech Republic is only one third of the average expenditure on R&D in the EU-25 and is less than 15% of the expenditure on R&D in Sweden or Finland. The low expenditure on R&D corresponds to the low number researchers, in the expenditure per researcher and in PPS the Czech Republic is approx. at 85% of the EU-25 average. 

	... and in this expenditure there is still a lower proportion of private financial resources.
	In 2006 the share of private financial resources (financial resources from the business sector) in the overall expenditure on R&D was almost 57% (approx. 0.9% GDP). Despite the fact that the proportion of private resources has increased over the past few years, it is still lower than required by the Lisbon Strategy (2/3 of the total resources for R&D). The share of public expenditure in the overall expenditure on R&D decreased in 2006 compared with 2005 but it was still higher than the EU-25 average and even some of the advanced countries of the EU-15. 

	In comparison with EU-15 countries the expenditure on human resources in R&D is lower.
	The share of labour costs in expenditure on R&D is low, which corresponds to the low salaries of researchers, amounting to the level of 30% of EU-15 countries. As a result of low salaries, scientific work loses social prestige and leads to quality research workers leaving for abroad (so-called brain-drain). In addition this creates barriers not only to the influx of researchers from other countries (brain gain) but also to the return of elite Czech scientists from their stays abroad. 

	The structure of total expenditure on R&D does not much support the development of a knowledge based economy in the Czech Republic.
	Share of basic research in the overall expenditure on R&D is relatively high and has been rising over the past few years at the expense of applied research, whose share in GERD in comparison with EU-15 countries is rather low. The prevalence of basic research (at the expense of applied research) can result in a lack of research results that could be useful for commercialization. The low proportion of applied research and prevalence of experimental development in the business sector (see below) can create another barrier for the commercialization of research in innovation because when companies incorporate innovation they prefer solutions which are in the prototype or pilot operation stage. It is also evident that Czech companies often purchase know-how from abroad. 

	R&D expenditure in the corporate sector is increasing more rapidly than the total expenditure for R&D, but ...

	... it does not reach the level of advanced EU-15 countries yet.
	Expenditure on R&D in the business sector increased in 2006 in comparison to the previous year by more than 20%, nevertheless it still does not reach the level which is common in advanced EU countries. In 2005, corporate expenditure on R&D in EUR per inhabitant was one third of the EU-15 average and in comparison with these countries the Czech Republic has a higher proportion of public financial resources in business expenditure on R&D. It is also clear that the highest proportion of public resources is in micro-businesses  with up to 10 employees where public resources make up more than 40% of the total expenditure on R&D, and surprisingly even in medium-sized enterprises where more than a quarter of the expenditure on R&D comes from public resources.

	The structure of expenditure on R&D in the business sector is not optimal yet ...


	In the Czech Republic there is not only a low number of researchers and low expenditure on R&D in the business sector, but even the structure of the expenditure on R&D is not optimal. Experimental development is prevalent in Czech enterprises, whereas in EU‑15 enterprises a larger proportion of expenditure is allocated for applied and basic research. Czech companies concentrate on the adaptation of products and technology for the local market and not on the generation of new knowledge, which can be reflected in the very low patent activity of companies in the Czech Republic. In comparison with EU-15 countries, where research is strong in particular in highly technologically intensive sectors, in the Czech Republic the highest proportion of R&D is carried out in industrial sectors with medium or low intensive technology. It is encouraging that over the past years the proportion of research in high-tech sectors is increasing.

	... and Czech businesses invest a smaller proportion of their turnover into R&D than businesses in advanced countries.
	Czech businesses devote approximately 0.5% of their turnover to R&D, whereas businesses in EU-15 countries allocate more than 1% of their turnover for research. In some countries, like for example Finland, Great Britain, Germany and Austria, expenditure on R&D exceeds 2% of companies’ turnover, and in Sweden it reaches 4%. The most outstanding difference between the Czech Republic and EU-15 countries is evident in high technologically intensive sectors although in the Czech Republic the intensity of research in high-tech sector is slightly higher than in less technologically intensive sectors. The differences between the Czech Republic and EU-15 in the concentration of R&D in highly technologically intensive sectors indicate that in the Czech Republic companies focusing on the assembly of products with a minimum contribution to in-house R&D play a significant role even in high-tech sector. The low intensity of research in the business sector can also be related to the lower capital strength of Czech companies and this can result in low work productivity (or generated gross value added), which is evident in the Czech Republic in comparison with EU-15 countries. 

	Multinational corporations play a crucial role in R&D in the Czech Republic ...

	... spending most expenditure on R&D in the business sector.
	The Czech Republic is a country with the most globalized corporate research. At present the share of expenditure on R&D carried out in multinational corporations or in foreign companies is close to 60% and rising. This high share on one hand means that corporate R&D in the Czech Republic is strongly associated with the international R&D in multinational corporations, has access to the most up-to-date knowledge and technologies and can successfully develop cooperation with other R&D facilities within the corporation. On the other hand this means that domestic corporate R&D is very weak. Taking into consideration that with higher expenditure on R&D less researchers are employed in foreign companies, it is clear that R&D in the branches of multinational companies is more effective and also more investment activities and modernization of R&D capacities occur there.

	R&D performed by multinational corporations in the Czech Republic is significantly concentrated regarding sectors.

	In the manufacturing industry the share of foreign companies in R&D expenditure exceeds 70% and in several sectors, like the automobile, chemical or pharmaceutical industries, the share of foreign companies in R&D is from 80% to 90%. Research activities of multinational corporations are mainly carried out in relation to their production activity in the Czech Republic and their investment focused purely on the utilization of local R&D is limited at present. Even through multinational corporations dominate R&D in high-tech and mid-tech sector they are also notable in less technologically advanced sectors. From interviews with managers of international corporations active in the Czech Republic in the framework of the international project LocoMotive
 during 2006 it follows, however, that companies transfer development (adaptation of products) rather than research (obtaining new findings) to the Czech Republic from their headquarters abroad. 

	The share of the university sector in public research is increasing, but...

	... research in the governmental sector still prevails.
	In the university sector, similar to other post-communist countries, there is significantly less research carried out than in EU-15 countries, which is a consequence of the traditionally strong position of the Academy of Sciences. The low share of research performed at universities can have a negative effect on the development of human resources for R&D and reduce the quality of graduates (in particular PhD graduates) and their work in practice, not only in research but also in challenging positions in the business sector.

	The expenditure on R&D per inhabitant in higher education is significantly below the average of EU-15 countries.
	Even if the expenditure on R&D in the public sector has increased over the past few years it is still below the average of EU-15 countries. The R&D expenditure per inhabitant in the Czech Republic is at the level of 20% of the average EU-15 countries (e.g. Germany, France and Belgium) and only at the level of 10% of R&D expenditure in this sector in Sweden, Finland, Denmark or Austria.

	Institutional financing still prevails in the financing of R&D from public resources...
	In the Czech Republic institutional financing of research prevails with a share exceeding 50% and there has been little change in this over the past few years. The volume of allocated financial resources is also not sufficiently associated with ex-post evaluation of the research results. This reduces the effectiveness of the allocation of public financial resources because besides excellent institutes, average and even below-average ones are also supported. Low motivation of researchers towards scientific work, decrease in the quality of Czech research (excellence), and a lack of new findings applicable in innovation in the business sector are results of the lack of differentiation.

	... and in the expenditure on R&D in the public sector the share of private financial resources is relatively low.
	In the Czech Republic there has been a low share of private financial resources in expenditure of the governmental and university sectors on R&D. The situation is wholly unsatisfactory particularly in the higher education sector, where the share of private financial resources has been for a long time below 1%, whereas in EU-25 countries private resources provide on average 6% of R&D expenditure in this sector and in some countries, e.g. Germany, Slovenia and Hungary, this figure is higher than 10%. The lack of participation of private financing in public research is an indication of an insufficient cooperation between businesses and research institutes and universities. The unsatisfactory situation in cooperation between companies and public research also follows from surveys
 that have recently been carried out in the Czech Republic.

	From the point of view of expenditure on R&D there are major differences between regions, ...

	... several regions have an important position in R&D, and on the contrary some regions have a marginal significance in R&D ...

	The same manner as the employment rate in research and development, the expenditure on R&D is strongly concentrated in Prague, and the regions of Central Bohemia and Southern Moravia, where almost 70% of all the expenditure on R&D in the Czech Republic is invested. This concentration is the highest in the governmental sector, in which the above-mentioned regions receive almost 90% of the invested resources. In the corporate sector the most significant amount of resources is concentrated in Prague and Central Bohemia (55% in total). Prague and Southern Moravia have the most significant share of the whole country’s expenditure in the university sector. The share of other regions in the total expenditure on R&D is significantly low. The lowest expenditure on R&D is in structurally affected Karlovarský and Ústecký regions, where also the growth in expenditure on R&D is the slowest.

	...and in most regions the target of 3% of GDP for R&D expenditures, which is one of the objectives of the Lisbon Strategy, is very far away.
	The intensity of research and development (share of total expenditure on R&D in GDP) in most regions of the Czech Republic is well below the EU-25 average. The 3% target of expenditure on R&D from regional GDP, which is one of the main objectives of the Lisbon Strategy, is in the case of these regions unrealistic. Only Prague and Central Bohemia are exceptions in this regard, with their share of expenditure in GDP being close to this figure. There are also marked differences among regions in the share of GDP being invested in R&D – Central Bohemia on first place invests 20 times more than the region of Karlovy Vary on the last place.

	3.4 Outputs of R&D and innovation

	3.4.1 Results of research and development

	The number of publications of Czech authors is increasing each year, but...

	...in the number of publications per inhabitant the Czech Republic has been on one of the lowest places in the EU.
	In the number of scientific publications per inhabitant the Czech Republic is significantly worse than EU-15 countries. During the twelve years monitored, the number of Czech publications annually increased and over the whole period grew by more than 50%. However, the number of publications was also increasing in other countries and it is evident that the Czech Republic not only failed to gain on the advanced EU countries but the gap is actually increasing.

	The lag is caused to a greater extent by a low number of R&D personnel ...
	The Czech Republic is on the level of the EU average in the number of publications per number of R&D personnel. On average, R&D personnel in the Czech Republic generate the same number of publications as other EU countries. The lag in the number of publications per inhabitant is possibly a result of the low number of R&D personnel in the Czech Republic. 

	... and a low expenditure on R&D, in particular expenditure on human resources.
	In number of publication related to gross expenditure on R&D (GERD), the Czech Republic even get ahead of the advanced EU-15 countries but some new EU member states are doing even better. It is evident then that the cheap production of publications in the new EU member states is due to the lower costs and in particular the lower pay of R&D personnel. 

	The average citation of Czech publications is the lowest among peer countries.
	Comparison of their citation rate is a decisive factor in the assessment of the quality of publications. During the monitored period, Czech works were cited 5.45 times on average and the average citation rate of publications was the lowest of all the EU countries compared. In the number of citations per R&D personnel the Czech Republic is not doing much better. R&D personnel in the Czech Republic generates the same amount of publications per year as their colleagues in advanced EU countries but these publications are cited one third less and have a lower impact. In number of citations related to the gross expenditure on R&D (GERD) the Czech Republic is ranked higher than some EU-15 countries but it lags behind the other post-communist countries.

	Engineering and mathematical sciences are at a good level in the Czech Republic and also computer science, environmental fields and molecular biology have a good position.
	In an international comparison of the productivity of research in various scientific sectors in the number of publications per inhabitant, the Czech Republic is best placed in agriculture and chemical sciences and is relatively well placed in material sciences, microbiology, physical sciences and in plant and animal sciences. Comparing the citation rate, the Czech Republic is relatively good at engineering sectors, ecology and mathematical sciences. The average citation rate of Czech publications in computer sciences and molecular biology fields was also relatively high. In pharmaceutical sectors, chemical sciences and clinical medicine the citation rate of Czech publications was lower and in other sectors the Czech Republic was completely absent.

	Though number of patent registrations of Czech inventors has been gradually increasing on a year-by-year basis, ...

	... we still produce a very small amount of EPO and USPTO patents. 
	Based on the information from Eurostat, a total of 829 applications by Czech authors were registered at the European Patent Office (EPO) between 1994 and 2003. In the number of EPO patents registrations per 1 million inhabitants the Czech Republic ranked far behinds the advanced EU-15 countries and even Hungary was ahead of us. The United States Patent Office (USPTO) granted a total of 222 patents to authors from the Czech Republic and further 84 patents to authors from Czechoslovakia between 1994 and 2005. If a proportional part of the Czechoslovak patents is considered (i.e. 2/3), the USPTO granted a total of 278 patents to authors from the Czech Republic. In the number of USPTO patents per 1 million inhabitants the Czech Republic is one of the last placed countries.

	Their low number cannot be explained by the low number R&D personnel or the low amount of financing.
	Although the Czech Republic has a lower number of R&D personnel compared with advanced EU countries, its ranking does not improve when comparing the number of patents per 1000 R&D personnel. The poor results of Czech R&D in the area of patents are even more evident when translated into the volume of financial resources spent. The Czech Republic has the third lowest number of EPO and USPTO patents per 1 Billion EUR of total expenditure on R&D (GERD) after Greece and Poland
.

	The number of patents does not correspond to the volume of investment put in R&D by the private sector, either.
	As 89% of all patents registered at the EPO are applied for and owned by private companies, some of the patenting costs may be projected to R&D expenditure of the private sector (BERD). After recalculating into BERD the Czech Republic ended up in the last place in EPO patents and the last but one in USPTO patents. If it is true that most patents are applied for by companies and thus generated by their incentive and at least in part for their resources, these findings indicate that business sector in the Czech Republic is not greatly interested in patents, does not focus its resources on acquiring patents and does not sufficiently motivate its R&D personnel to produce patents.

	Czech firms do not strive too much for foreign or Czech patents,...
	Only 56% of all Czech patent registrations at EPO are applied for and thus also owned by private companies, which is significantly less than for advanced EU countries. Private firms are also represented among the owners of USPTO patents in the Czech Republic to a lesser extent than in advanced EU countries. On the other hand, as for Czech patents the authors are mentioned as both the applicants and owners in a significantly higher percentage. A low proportion of Czech patents in the ownership of Czech companies and on the other hand their relatively high proportion in the ownership of the inventors themselves clearly illustrates the general lack of interest of Czech companies in patents.

	... which is indicated by the fact that a major proportion of patents of Czech inventors are owned by foreign firms.
	A relatively large proportion of patents coming from Czech inventors are owned by foreign companies. Ireland has also a relatively high proportion of patents from domestic inventors in the ownership of foreign companies but local firms own more than double the amount of foreign patents than is the case of the Czech Republic. Czech firms are clearly not interested in what the Czech Republic generates and there is not much interest in patents from abroad either.

	The cancellation of ministerial research institutes and the reorganization of AS CR played an important role in this.
	Prior to 1990, ministerial institutions were among the most significant applicants and owners of Czech patents at USPTO. After 1990, these institutes were closed or sold and today most of them pursue other related activities in addition to contracting research. After 1995 patents applied for by AS CR strictly speaking disappeared. This may be related to the closure of several academic institutes and changes in the system of the evaluation of institutes, when the main emphasis was placed on publications in high impact journals. After 1990 the number of patents applied for by companies and universities also decreased. Only the number of patents applied for by individual owners has increased. It is necessary to realize that the number of patents applied for by all significant subjects was continuously decreasing since 1975, but after 1990 this decrease further deepened. 

	In an international comparison the number of patents was relatively higher in environmental fields and material sciences.
	The highest number of Czech patents at both patent offices fall into engineering sciences, material sciences, pharmaceutical fields and chemical sciences and in case of USPTO also computer science. Other countries also have the highest number of patents in the majority of these fields. In an international comparison regarding the number of patent applications, the Czech Republic was placed the highest in patents related to environmental fields and material sciences. However, even in these sectors the number of Czech patents is significantly lower than in advanced EU-15 countries.

	The distribution of R&D results in individual regions is uneven, which corresponds to the uneven distribution of R&D capacities and resources.
	The highest number of patents granted by the Industrial Property Office of the Czech Republic in absolute values fall on applicants from regions with the largest both industrial and research basis. Regions with by far the highest share in R&D expenditure and employment – Prague (30% of all patents awarded by IPO between 1994 and 2005), Central Bohemia and Southern Moravia – are joined by the region of Moravia-Silesia, important from the point of view of population and economy. The regions of Prague and Liberec have been featuring the highest number of patents per million inhabitants in the last years. The lowest patenting activity has been recorded in regions with a very weak research basis (Karlovarský, Ústecký, and Vysočina regions) and also Southern Bohemia.

	Utilization of R&D results by industry in the Czech Republic is at a very low level, ...

	... the Czech Republic sells a very low amount of licences abroad….
	In the sale of licences in the framework of international trade the Czech Republic is relatively weak and among selected EU countries the situation is only worse for Poland and Greece. This testifies to a very low performance of Czech R&D in the area of protected intellectual property.

	...and payments for the purchase of licences are 2.5x higher than the revenue from their sale
	Payments by Czech entities for the purchase of licences and trademarks from abroad have been increasing yearly and since 1996 these payments in EUR have almost doubled. Expressed as a percentage of GDP, the value of purchased licences since 1996 has remained unchanged and stagnates at around 0.16% GDP. Revenue from the export of licences has also stagnated at the level of approx. 0.055% GDP since 1996. Payments for purchased licences abroad are more than 2.5 times higher than the revenue from the sale of licences abroad.

	The low purchase of licences from abroad testifies to the fact that new R&D results are not too much in demand by Czech firms.
	Czech companies purchase a relatively low amount of R&D results from abroad for their innovation (i.e. patent licences, trademarks and know-how). The import of licences by Czech companies is one of the lowest in comparison with other EU countries. There is a difference not only in comparison with Ireland but even with neighbouring Hungary. Czech companies evidently need neither foreign nor domestic R&D results.

	3.4.2 Innovation in businesses

	Innovation activity in Czech businesses has been increasing, but...

	... foreign direct investments play an important role, ...
	Despite the fact that the share of innovation companies in the Czech Republic is below the EU-15 average, the progress in the number of innovation companies means that innovation in the business sector plays a more and more significant role. A significant effect on this development can be seen in the inflow of foreign direct investments to manufacturing industry, through which a diffusion of new technologies and innovative processes to companies in the Czech Republic occurs. From the point of view of the type of innovation in the Czech Republic, there is a trend of implementing process innovation together with innovating products. In addition, there is a gradual increase in the significance of non-technical (in particular organizational) innovation.

	... which on one hand stimulate international cooperation in the filed of innovation, ... 
	The effect of localization of R&D activities in the Czech Republic, related to the global trend in the internationalization of corporate R&D, is also shown in an increasing international cooperation among companies in innovation and R&D. Companies based in small countries with relatively advanced local R&D (Denmark, Luxemburg, Finland) are mostly involved in this cooperation. The level of international cooperation of companies based in the Czech Republic is relatively high and even surpasses strongly innovative countries like the Netherlands or France.

	... but also determine the character of innovation processes in Czech enterprises, based rather on adopting advanced technologies.
	The intensity of innovation (share of expenditure on innovation in the overall turnover of innovation companies) has significantly increased in the Czech Republic over the past few years and at present it slightly exceeds the average intensity of innovation in the EU-15. The increase in innovation intensity shows that Czech companies have begun to recognize the importance of innovation for maintaining competitiveness and have increased the volume of investments in innovation activity. The structure of expenditure on innovation shows that purchase of machinery and equipment (47% in 2005) is the dominant component. In contrast, only 22% of the overall expenditure on innovation was spent on in-house R&D activities in the same year. This structure indicates that the innovation process in Czech enterprises is generally characterized by adopting advanced technologies, processes and other methods related to production. In relation to the inflow of foreign investment it can be concluded that this transfer takes place from foreign controlling companies to subsidiary companies located in the Czech Republic. 

	It is positive that innovation in businesses has been attaining a greater significance,…
	The increase in the share of turnover of innovated products on the total turnover of all innovative enterprises also testifies to the increase in significance of innovation in the business sector in the Czech Republic. It is positive that there is not only an increase in the share of turnover of innovation new to the firm but also of innovation new to the market. Increase in quality and expansion in the range of products and services are considered by innovative companies to be the most significant effect of implemented innovation. The fact that awareness of the importance of innovation in the business sector has been generally increasing testifies to a better understanding of the importance of innovation for maintaining the competitiveness of enterprises in the Czech Republic.

	... on the other hand it is negative that the most significant barriers to innovation are of an economic character.
	Development of innovation activities in Czech business sector is limited in particular by economic factors connected with a low availability of financial resources for innovation, high economic risks accompanying innovation activities and necessity to solve subsistence problems. Innovative companies also perceive a lack of qualified labour force and the negative role often played by the lack of market demand for innovative products (unsecure or non-existent demand) which points to the insufficiently developed innovation culture in the Czech environment. 

	Survey results also show that public support to business innovation has been insufficient.
	In 2004 nearly 16% of innovating enterprises received public support for innovation, which is substantially less than for example in Netherlands, Italy, Finland and Austria, where more than 30% of innovating companies received public support. In some new member states, e.g. Hungary, the proportion of companies obtaining public support is higher. In the Czech Republic the highest percentage of companies obtained support from governmental or regional resources, and the lowest percentage obtained support from EU Framework Programmes. Statistical data also show that companies of technologically advanced sectors as well as of medium or lesser technologically intensive sectors were supported. It is also evident that support to innovation at the regional level has been insufficient.

	4. SWOT analysis of R&D and innovation

	4.1 SWOT analysis in relation to the phases of the innovation process

	The following SWOT analysis of research, development and innovation which outlines the strengths, weaknesses, opportunities and threats identified in the evaluation of the situation in the Czech Republic, ...

	... is divided into four individual blocks ...
	The following pages contain tables summarizing the strengths, weaknesses, opportunities and threats of research, development and innovation, which were revealed by the evaluation of the situation in the Czech Republic. This SWOT analysis is divided into four separate blocks – environment and systems, human resources, financing, and infrastructure and cooperation in research, development and innovation.

	... and their individual items are categorized according to the phases of the innovation process.
	Identified strengths, weaknesses, opportunities and threats are classified in each block according to the phases of the innovation process in which they are best reflected, i.e. the creation of knowledge (i.e. in research and development), knowledge transfer or application of knowledge (business). Individual items are determined by blocks and the length of each block corresponds to the phase in which the given item dominantly acts. If the block stretches only into a half of the field of the given phase of the innovation process this means that the item only partially affects that phase.
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	4.2 Overall assessment of a knowledge based economy in the Czech Republic

	The insufficient interconnection between research, development and innovation seems to be the greatest weakness in the knowledge based economy of the Czech Republic. 

	This affects negatively especially a successful utilization of R&D results in practice.
	Lack of linkages in the process of creation, transfer and utilization of new knowledge is marked in particular by a low innovation performance and is reflected in an insufficient growth of competitiveness of the Czech Republic. This problem is most notably felt in a weak linkages between research and business sectors but also in other fields of social life (healthcare, state administration etc.) as well as in non-technical processes (services, management etc.) where these missing links represent a significant barrier to developing competitiveness of the Czech Republic. Innovation-friendly environment is not being created either, which may result in a loss of competitiveness of Czech companies in relation with the increase in labour cost and decline in this formerly greatest comparative advantage.

	Public support for R&D is significantly fragmented, ...
	Support for research and development from public resources is significantly fragmented, at present there are 22 budget categories that have their own administration. The system of public support is complicated and the support is allocated through many small and medium-sized research programmes. This fragmentation leads to smaller projects being supported, which in turn does not allow reaching critical mass for complex research and thus excellence of Czech research cannot be achieved on international level. In addition, this system cannot guarantee that these research projects are financed only from one public source. An opportunity for improvement in this area consists in a reduction in the number of budget categories and a clear prioritization of research directions based on established methodologies (foresight), which require ongoing elaboration of strategic analytical studies. 

	... institutional support prevails and the allocation of financial resources is not interlinked with the evaluation of R&D.
	There is a negative prevalence of institutional support at the expense of project-based support. Distribution of financial resources in form of institutional support is currently not sufficiently connected with the evaluation of results of scientific work, besides quality teams average or below average scientific teams are being supported further on. This results not only in an insufficient quality of research output which is reflected in the low citation rate of Czech scientific publications in most scientific disciplines but also in the lower motivation of researchers to perform a quality scientific work.

	And the research structure does not support ties between individual phases of the innovation process.
	In financing research from public sources, expenditure on basic research prevails with the share of basic research in the total R&D expenditure growing over the past few years. In the business sector on the other hand experimental development prevails and the proportion of applied research is decreasing. Links between public research and the business sector are unsatisfactory, in public research there is a negligible contribution from corporate sources and patent protection of new knowledge from research is used insufficiently. Universities and research institutes are not adequately motivated to transfer knowledge, to utilize R&D results in form of patents and to establish new technology-based enterprises.

	Large weakness in the area of knowledge creation consist in ... 

	... a low number of researchers ...
	In comparison with other European countries there is a significantly lower number of researchers in the Czech Republic, which is evident in all sectors of performance. There is a particular lack of young researchers in practically every sector. Mobility of researchers has been low not only between the public and business sector but also between regions.

	... and low salaries are among the main causes.
	One of the main reasons for the lack of researchers is their low remuneration. Salaries are not sufficiently differentiated according to the quality of the scientific work leading to a lack of motivation of researchers and a decline in the prestige of the science profession. This results in a lack of interest among young people in a scientific career and a brain-drain of researchers to other countries or from research to other positions. Low salaries of researchers also significantly limit the brain-gain of foreign researchers and do not stimulate Czech scientists to return to the Czech Republic from aboard.

	Lack of researchers can have a negative impact on the implementation of operational programmes.
	The lack of researchers can be perceived as critical in particular in relation with the prepared operational programmes, which will be utilized among other things for developing or expanding research capacities in the Czech Republic and which will be financed from the EU Structural funds in the period 2007 to 2013 (Operational Programme Research and Development for Innovation). 

	The number of university graduates is not sufficient either, ...
	The number of students and university graduates in comparison with most European countries is low. The number of PhD graduates is also low. In the total number of university graduates in comparison with EU-15 countries there is a below average proportion of graduates from technical and natural science fields, which can have a negative effect on further development of knowledge based economy of the Czech Republic. 

	... the educational system has been rigid and the structure of graduates does not correspond to the needs of the labour market.
	Educational system is rigid and the structure of university graduates does not correspond to the needs of the labour market. Profiles of graduates often do not meet employers´ expectations; graduates lack independence in problem solving and necessary level of flexibility. In the area of primary and high school education there is a little emphasis placed on the development of independent thinking and creativity. Universities lack adequate management and the age structure of teachers and researchers is barely optimal. International mobility of university students is also low. The participation of the population in lifelong learning is insufficient and significantly decreases with age.

	Expenditure on R&D in the Czech Republic is not insufficient at present.
	Even if R&D expenditures in the Czech Republic have been increasing significantly faster than in other European countries they are insufficient and it cannot be expected that the Czech Republic fulfils the main objective of the Lisbon Strategy by 2010, i.e. that R&D expenditures reach 3% of GDP. At present there is also a relatively low share of private financial resources in the total R&D expenditure.

	Public research does not pass the expected results ...
	Results of public research have been insufficient. The number of publications produced by one researcher in the Czech Republic is at the level of the EU average but with the exception of certain fields their citation is well below the average for EU-15 countries. Involvement of research teams in international research has been insufficient, which to a certain extent could reflect the “satisfaction“ of Czech teams with relatively accessible national financial resources of public support. It is also evident that Czech research is not capable of satisfying the needs of business, in which the purchase of licences and know-how from aboard prevails. Compared with most other European countries there is a relatively low share of private financial resources in public research which reflects the lack of cooperation between the public sector and the business sector. In addition, public support of R&D is provided to a wide spectrum of fields which weakens the potential for the achieving excellence in selected scientific sectors. One particular feature of Czech public R&D consists in a high proportion of research carried out in state research institutes. 

	... and corporate research is not suitably developing either.
	Private research is mainly concentrated in companies with foreign capital participation. Czech companies invest a lower proportion of their turnover in R&D than companies abroad and rather focus on the adaptation of products for the local market. In expenditure on innovation, purchase of technology equipment and know-how often from abroad prevails. Contrary to advanced EU-15 countries and even some new member states the majority of R&D expenditure is spent in medium or technologically less intensive industrial sectors.

	On the positive side, the expenditure on R&D and the number of researchers and university graduates are rapidly rising.
	However, it is important that R&D expenditure and the number of researchers in all sectors of performance have increased over the past few years at a faster rate than in most other European countries. The number of university and PhD graduates is also increasing. However it is essential to motivate students to study natural science and technical fields, to get involved in scientific work and other activities requiring a high level of professional knowledge. Therefore significance of medical faculties and medical research should not be forgotten for the health of the population and quality of life should not be neglected.

	In the near future financial resources from the EU Structural funds can contribute to improving the situation … 
	A significant opportunity to improve the situation of knowledge based economy of the Czech Republic in the coming years consists in financial resources from the EU Structural Funds 2007 – 2013, which may positively contribute both to the development of human resources for R&D and innovation and the extension of research and innovation infrastructure, and to the improvement of cooperation between public research and the business sector and make the commercialization of new knowledge from research more effective. Effective utilization of these financial resources for a successful development of a knowledge based economy is the key question. There is a risk of a rash increase in capacities financed from OP RDI, which may subsequently lack financial resources. The environment for developing R&D in the Czech Republic may also be disturbed by a low interconnection between strategic management of R&D (Long-Term Principal Research Directions, National Programmes of Research and Development etc.) and the funding tools of the EU Structural Funds.

	... and the economic growth recorded over the past few years may also have a positive impact.
	The economic development of the Czech Republic and an increase in the economic productivity of companies can positively contribute to the development of a knowledge based economy. The interest of the business sector in R&D and innovation will also grow in relation to the increase in labour costs and the associated decrease in price competitiveness of companies. In relation to the economic development a gradual increase in pay in knowledge demanding professions can be expected, which will lead among other things to an increase in the prestige of scientific work, motivation of students towards scientific and technical fields and gaining foreign researchers and qualified professionals. The creation of suitable environment is essential not only for stimulating business to expand research activities but also for stimulating public research to cooperate with the business sector in the commercialization of new R&D findings in practice.

	The environment for knowledge transfer, which is vital for the innovation process, ...

	... is not currently favourable in the Czech Republic and the research and corporate spheres operate to a certain extent separately. 
	One of the strengths of the Czech Republic on one hand is a developed network of educational and research institutes and on the other hand tradition and a strong basis of industrial and technical sector. Nevertheless, innovation carried out in the business sector is based on adopting existing technologies from abroad and not on utilizing knowledge from the research sector. Research and business sectors work in the Czech Republic to a great extent separately and cooperation between these two sectors is rare and limited. In addition, transfer of R&D results abroad, which would stimulate intensity and quality of Czech research, is not satisfactory in the Czech Republic. The causes for the lack of cooperation between research and business, which would lead to an effective knowledge transfer, can be found in the areas of infrastructure, human resources, awareness of intellectual property rights and the system of evaluation of research and development.

	The main reason consists in insufficient services of innovation infrastructure, ...
	Despite the fact that innovation infrastructure has begun to develop in individual regions over the past few years, an effectively functioning infrastructure for knowledge transfer is still missing. This role is usually played on one hand by technology transfer centres, which usually stem from universities, and on the other hand by business incubators creating an environment for start-up enterprises. In the Czech Republic there is a lack of qualified staffs for technology transfer centres, who are knowledgeable about both the research environment and also the needs of industrial practice and the development of market trends. Existing business incubators are often reduced to renting space at subsidized prices but the extent of services facilitating knowledge transfer remain inadequate. Funding opportunities for the development of a functioning infrastructure for knowledge transfer are available from the EU Structural Funds, which should be invested in providing more effective services for knowledge transfer between research and business sectors, which would strengthen the cooperation between these sectors.

	... lack of awareness of intellectual property rights, ...
	Contractual agreement on intellectual property rights is an important condition for cooperation in R&D and knowledge transfer. In the Czech Republic there is a very low level of awareness of industry related legal issues, which is reflected on one hand in an insufficient utilization of tools for the protection of industrial property rights and on the other hand in the isolation of research activity. Motivating measures addressing ownership of industrial rights generated by universities and research institutes represent another important pre-condition for increasing intensity of research activities directed towards industrially applicable results. In connection with this, public R&D should be regarded as a tool for the developing a knowledge based society with all consequences for responsibility in handling public resources obtained for R&D support.

	... missing entrepreneurial training at technical and natural science universities ...
	The undervalued role of entrepreneurship in the education of scientists contributes to the separation of research and business sectors in the Czech Republic. Teaching the basic principles of entrepreneurship and developing the entrepreneurial spirit in natural science and technical universities represent an opportunity for a more intensive knowledge transfer between research and business and also for increasing mobility of researchers between sectors. Mobility of researchers and human resources represents a further important channel for knowledge transfer between individual actors of the innovation process.

	... and the system for evaluation of R&D results insufficiently motivates towards generating industrially applicable knowledge.
	The system of evaluation of R&D results financed from public sources plays a significant motivation role in strengthening links between research and industry. A change in the system of evaluation of R&D financed from public sources would provide an opportunity for stimulating knowledge transfer by placing emphasis on industrial utilization (i.e. potential for commercialization) of applied R&D results, or on the potential impact of results of basic research. 


	Utilization of knowledge in innovation ...

	... begins to gather importance mainly in high-tech and medium high-tech sector, ...
	The Czech Republic is an economy with a strong basis and tradition in technical and mechanical engineering fields, which is reflected in a relatively high contribution of high-tech and medium-high-tech sector to the creation of value added of the Czech economy. A considerable openness of the Czech economy is another important characteristic, which stimulates domestic companies to increased production effectiveness. Although low production costs (in particular wages) remain a significant factor for the competitiveness of Czech companies, the most recent surveys have shown that domestic companies have begun to appreciate the significance of factors of competitiveness other than costs and increase their investment in innovation.

	... where knowledge of foreign (controlling) companies is mainly utilized and the innovation process is connected with adaptation of new technologies.
	The innovation process of Czech companies is still mainly characterized by purchasing foreign machines and equipment, which they adapt to their own production process or completely replace this process with the new technologies. Innovation is thus based in particular on adapting knowledge developed abroad. Investments of foreign companies in the Czech Republic play a significant role in the diffusion of advanced technology into Czech companies, which leads to the transfer of knowledge and know-how and to the increase in effectiveness of production in domestic companies. Innovation based on utilization of in-house developed R&D results or R&D results developed by domestic research institutes in the Czech Republic is realized only to a limited degree.

	Barriers to applying knowledge exist in the area of human as well as financial resources ...
	Causes for the insufficient research activity in Czech companies are to be found in particular in the area of human resources, featured by a low number of graduates in science and engineering, and in the area of financial resources with practically non-existent private investments in equity to cover R&D costs in the business sector. Structure and management of companies also play a role here. An opportunity for increasing in-house research activities of the business sector consists in creating suitable conditions for attracting qualified human resources from abroad and removing legislative barriers to venture capital investments. In the long-term it is necessary to increase the attractiveness of study in natural science and technical fields and support horizontal mobility.

	... and cooperation in R&D is hindered mainly by insufficiently functioning infrastructure for knowledge transfer.
	The fact that Czech companies insufficiently utilize the capacity of research institutes in the innovation process is a result of the lack of cooperation between the research and business sector. An important pre-condition for intensifying cooperation between these sectors, which would lead to the implementation of R&D results in innovation, consists in developing a functioning infrastructure for knowledge transfer including its qualified staff for technology transfer. In addition to creating environment stimulating a closer cooperation between the research and business sectors with the aid of the EU Structural Funds, other stimulation may consist in extending tax allowances for R&D purchased by companies from research institutes.

	Public procurement is an underrated tool for stimulating innovation activity in business.
	To increase emphasis on in-house innovation activity, which leads to the introduction of new products or production processes, is a key challenge for the business sector from the point of view of maintaining competitiveness in an environment of rising labour costs. Public procurement for the development of innovative solutions for the needs of the public sector is one of economic and political tools that can stimulate the in-house innovation activity of companies. A successful use of this tool, however, depends on the capability of the public sector to formulate a qualified demand, on creating a quality legislative environment and last but not least, on the ethical maturity of society.

	5. Vision 

	The following part of the Green Paper describes a vision of the Czech Republic in the area of research, development and innovation, which is based on a hypothetic position of the Czech Republic in this field. Although this vision looks rather “rosy” at the first sight, its achievement is not unrealistic should appropriate measures be implemented. 

	 Report on R&D and innovation in the Czech Republic 20XX

	In the area of R&D the Czech Republic has become a place, ...

	... where excellent knowledge is created comparable with the global elite, ...
	The Czech Republic has become a country where excellent knowledge is created, comparable with the global elite. The reputation of Czech research in selected scientific fields attracts foreign researchers who come to the Czech Republic to acquire knowledge and experience. They also bring know-how with them which is developed in cooperation with Czech researchers into a higher level of knowledge. Results of basic research performed in these sectors by top teams are published in foreign journals with a high impact, which increases prestige of Czech research. Prominent scientists are returning to the Czech Republic where they can complete their careers and develop new research centres.

	... and Czech research teams are sought-after partners for international projects.
	Research teams from the Czech Republic are sought-after partners for international research projects and these teams also coordinate several projects themselves. Participation of Czech research teams in international projects is facilitated by an effective information network working on both the national and regional level. International mobility and active participation in scientific symposia, where new cooperation partnerships in research and knowledge transfer are formed, contribute to the high quality of Czech researchers. Prominent foreign experts often occupy high positions in Czech R&D institutes.

	The educational system produces quality graduates, ...
	An effective educational system, which is able to produce extremely skilled university graduates, is a significant factor of the quality of Czech research. An indisputable advantage is the fact that students have a range of options during their study for gaining experience from studying abroad where they are also involved in international cooperation in research and establish contacts with recognized foreign experts.

	... which are motivated to perform research activity in the Czech Republic.
	Graduates from domestic and foreign universities are motivated to perform research activities in the Czech Republic because the environment here offers them highly competitive conditions for research, both from the point of view of state of the art equipment of research centres in selected (priority) sectors, and also from the point of view of social prestige which is reflected in salaries they get for their work. Excellence in the basic research performed in the Czech Republic also provides strong motivation.

	Applied research, which provides results applicable in practice, ... 

	... is characterized by close ties with industry ...
	While excellence is the main attribute of Czech basic research, the focal characteristic of applied research performed in the Czech Republic is its close tie to the business sector which assures direct utilization of R&D results. Long-term contacts between research and industry are ensured by intensive mobility of researchers between enterprises and research organizations, which on one hand helps the research sphere understand business needs and on the other hand strengthens transfer of knowledge and new technology to business. Exchange of knowledge, experience and information on new trends in the development of specific fields is further strengthened by setting up joint research teams, which ensures an adequate technological progress and long-term competitiveness of companies.

	... and by cooperation facilitated by a consistent protection of intellectual property rights.
	Cooperation between the research and business sectors is not hindered by concerns about uncertainty or even maltreatment in the area of industrial rights because there is a very strong awareness of industrial legislation in the Czech Republic and protection of industrial rights is an imbedded step before implementing R&D results. This allows the Czech Republic to export an ever increasing number of licences.

	Universities and public R&D institutions obtain finances from various sources.
	Public universities and public research institutions strive to obtain a significant proportion of their financing from private sources and from programmes of international cooperation. Responsibility towards society is an important feature of their management.

	Implementation of R&D results is aided by centres for knowledge transfer ...
	Decision-making of researchers on what to do with R&D results is facilitated by a highly effective infrastructure for technology transfer, in particular in form of centres established at universities and research institutes, which provide them with highly professional services. These centres are established in the framework of a knowledge transfer policy developed by each university and public research institute, which regularly monitor their impact.

	... and a number of spin-off companies are established by research and educational institutes.
	R&D results are not only utilized thanks to the effective cooperation between the research and business sectors. A number of new spin-off companies are set up in the Czech Republic by research institutes and universities, which strive to penetrate the innovation market using their own R&D results. This approach to commercializing R&D results is helped by entrepreneurial skills of researchers which they acquired during their university studies. Formation of new technology-based companies (including spin-off companies) is also helped by effective management of research institutes and universities, which creates favourable conditions for commercialization of R&D results in this way.

	Development of these companies is aided by a corresponding infrastructure and accessible financial sources.
	Business incubators help enterprises in their initial development by renting them space at subsidized prices and also providing them with professional consultancy services, including help in obtaining external funding. After their successful start a number of enterprises move to technology parks, where they have ideal conditions for their further development due to closeness to high-tech companies.

	The innovation performance of Czech companies has been constantly increasing, ...

	... which due to utilization of R&D results manage to face a strong competition.
	Local companies also profit from the excellent basic and applied research in the Czech Republic. Thanks to the utilization of research results they are able to stand the strong competition of European and global companies. Competitiveness of companies is not based on the low cost of labour force any more but rather on R&D and consistent application of innovation, including modern management methods.

	The Czech Republic is also an attractive location for investments of foreign firms and localization of their R&D.
	The Czech Republic has also retained its position of an attractive country for foreign investments. Contrary to the turn of the century, technologically demanding production and research activities of foreign companies are located in the Czech Republic, benefiting from the proximity of excellent research and availability of a highly qualified labour force (though not cheap any more). Universities and research institutes cooperate with these companies on complex projects and local companies also get involved in research activities as subcontractors.

	Companies are also actively involved in the education process.
	The quality of the labour force and in particular their usefulness in business practice is to a certain extent influenced by the fact that enterprises are actively involved in setting up study programmes and in managing universities. The skills of graduates thus correspond to the needs of business, which to a great extent is assisted by horizontal mobility of human resources between the educational, research and business sectors.

	What is the main reason for this success?

	An effective institutional environment, ... 
	The Czech Republic has an effective institutional environment, which stimulates creation of excellent results in basic and applied research and their transfer to practice. The basis of this institutional environment consists in an explicitly attributed responsibility for research and innovation policies. These policies are also interlinked with educational and industrial policies and due to a close cooperation among all their authors the definition and execution of their individual measures is effectively coordinated, which results in a positive synergy.

	... favourable business environment, ...
	A quality background for doing business in the Czech Republic is created by a favourable business environment, which is not burdened by uncertainty or lengthiness in the area of law enforceability, or administrative burdens, which previously complicated doing business in the Czech Republic.

	... a quality educational system, ...
	After reforming the educational system, universities have been producing quality graduates whose knowledge corresponds to the needs of a knowledge based economy and requirements of the labour market. Some prestigious universities are being profiled whose graduates have no problem in asserting themselves in prominent international corporations. In addition, there is a system in place, allowing students to find all the necessary information on the profile and application in practice when selecting which university to attend.

	... a quality system of public support … 
	In the Czech Republic there is a general consensus that R&D results have a significant impact on the whole society and this is reflected in the sufficient and effective support of R&D from public sources. Besides the introduction of tax assignations to R&D, a system of public R&D support was created which is based on clearly defined rules for the distribution of public resources. Selection of a limited number of thematic priorities for R&D support is based on results of independent analyses using modern approaches to policy-making (e.g. technological foresight). 

	… stimulating excellence in R&D ...
	Institutional support to R&D is allocated for the operations and further development of research institutes (centres) and universities which achieve excellent research results. This is regularly assessed using a transparent system for evaluating R&D results. The system for allocating public R&D support ensures a concentration of funds in projects which are large enough to provide a significant progress in scientific knowledge.

	... with an emphasis on practical utilization of R&D results, ...
	Project-based support is focused on the execution of specific basic and applied research projects. Cooperation between the research and business sectors and financial contributions from private sources play a pivotal role in the selection of applied research projects. Results of research projects are continuously monitored even after the targeted support was allocated and upon completion projects are subject to ex-post evaluation.

	… consistent evaluation of R&D results,…
	The system of basic research evaluation places emphasis on excellence and benefits of its results for developing given science field. Criteria for evaluating applied research also take into account practical utilization of produced results. 

	... administratively undemanding distribution of support, ...
	The system for administering programmes of targeted (project-based) support is not complex because the number of providers was significantly reduced and a Technology Agency was established to allocate targeted support to applied research. This leads to the fulfilment of the current goals and needs of the industry.

	... accessible private financial sources for R&D and innovation, ...
	Investments in private equity by business angels and venture capital funds play an important role in the industry where R&D results are transformed into innovation. They are supported both by a favourable tax environment (including tax incentives) and active participation of the state in venture capital funds that invest in start-up innovative enterprises. 

	... functional system of public procurement for innovation and ....
	In addition to participation in venture capital funds working on the PPP (private public partnership) principle, the state also stimulates innovation in business through public procurement of innovative solutions to public sector needs.

	... an effective research and innovation infrastructure.
	Investments in research infrastructure on the national and regional level have created a dense network of effectively operating entities that make a sufficient research capacity for developing their own innovative solutions or meeting demands of others. The innovation infrastructure developed with state support facilitates setting up new innovative enterprises, supports knowledge transfer, and thus also contributes to an innovative development at the regional level.

	6. Topics for discussion

	The vision outlined in the previous chapter ... 

	... presents a basic framework, from which a whole range of topics for public discussion follow.
	Vision of the Czech Republic outlined in the previous chapter, is based mainly on the analysis of strengths and weaknesses, opportunities and threats of a knowledge based economy in the Czech Republic and reflects main trends in R&D and innovation from the past few years. The outlined vision also presents a whole range of topics for discussion in a wider professional community, which should be focused both on setting relevant objectives and on possibilities and tools for its realization. In the following paragraphs there is a selection of topics or generally conceived thematic areas for discussion, whose results should form a background for preparation of the White Paper on Research, Development and Innovation in the Czech Republic.

Possible topics (areas) for discussion:

1. Is the vision outlined in the previous chapter clearly formulated and feasible?

2. If not, what other aspects or elements should be included?

	What are the main pre-conditions for fulfilling this vision?

	If the vision is to be fulfilled progress in all phases of the innovation process is necessary.
	Positive changes must be made in all phases of the innovation process – in the area of knowledge creation (i.e. in research and development), knowledge transfer from research and development to practice as well as in the area of knowledge application (i.e. in innovation and business), which currently feature a number of deficiencies. For this reason it is essential to improve the institutional, legislative and business environment in the Czech Republic (A), the education system and the situation in the area of human resources for R&D and innovation (B), financing R&D and innovation from public (C) and private (D) sources and infrastructure for R&D and innovation and cooperation between the public and private sector in R&D and innovation (E).

Possible topics (areas) for discussion:

3. Are the main pre-conditions for fulfilling the outlined vision sufficient?

4. If not, what other pre-conditions are necessary for its fulfilment?

5. Which areas can be considered as priorities and which will be solved as a result of positive changes in other areas?

	A. Environment and system
	Possible topics (areas) for discussion:

A.1. What is the most serious problem in the current environment in the Czech Republic?

A.2. What should be the priorities in improving the environment considering the vision of the Czech Republic?

A.3. What should be the main elements and priorities of the policy on research, development and innovation in the Czech Republic and what should be the role of the assumed institution responsible for research and innovation policy?

A.4. How to ensure cohesion between national R&D and innovation policy with European policy?

A.5. What are regional disparities in R&D and regional innovation potential manifested, how should regions be motivated to place a greater emphasis on R&D and innovation?

A.6. How can the environment in the Czech Republic for investments by the private sector in R&D be improved and how can the Czech Republic be made more attractive for localization of R&D of multinational companies?

A.7. How should R&D and innovation be promoted, how to increase prestige of these professions?

	B. Educational system and human resources for research, development and innovation
	Possible topics (areas) for discussion:

B.1. What are the greatest weaknesses of present educational system in the Czech Republic?

B.2. How should the educational system be reformed in order to meet the objectives proposed in the vision?

B.3. How to ensure optimal university management, in particular regarding their third role, how to involve the business sector in the management of universities and public research institutions?

B.4. How to develop research universities, what should be the rules for their financing?

B.5. How can an increased quality of education be achieved, how can talented students be supported and how can the profile of university and high school graduates be improved considering the changing needs of the labour market?

B.6. How can universities be more open to the demand for education and how to increase its quality at the same time, how can young people be attracted to studying natural science and technical fields?

B.7. How can the education in entrepreneurship of universities and high school students be improved?

B.8. How can horizontal mobility between business and R&D institutes and universities be stimulated and what financial tools could contribute to this?

B.9. How can the number and quality of researchers be increased?

B.10. How can quality foreign researchers and professionals be attracted to the Czech Republic and how can Czech scientists be motivated to return back from abroad and work in the Czech Republic?

Note: At present the White Paper on Tertiary Education is under preparation. Topics for discussion proposed in this block correspond to development of knowledge based economy of the Czech Republic and identified problems in the area of research, development and innovation.

	C. Financing research, development and innovation – public support
	Possible topics (areas) for discussion:

C.1. How can support from public resources be simplified and how can finances be best utilized?

C.2. How should public support be optimally distributed on the national and regional level to achieve excellence in research?

C.3. How can R&D and innovation be supported in the business sector (both in SMEs and large enterprises) and how should enterprises contribute financially to projects?

C.4. How should be establishing technology-based enterprises supported (including spin-offs)?

C.5. How can European funding be best utilized (in particular from Structural Funds and the 7th Framework Programme) for R&D and innovation and transfer of R&D knowledge into practice? How should they be interlinked with national sources?

C.6. How should the present system of evaluation of R&D results be utilized or how should it be modified to accomplish the proposed vision?

C.7. How should be the evaluation of R&D reflected in further distribution of public funding for R&D?

C.8. How should the system of distribution of public funding for R&D be set up to improve commercialization of R&D knowledge in practice and stimulate cooperation between public R&D and universities and business?

Note: Possibilities for support from public sources are proposed for discussion in connection with the specific objectives in other points as well.

	D. Financing research, development and innovation – private sources
	Possible topics (areas) for discussion:

D.1. How should the private sector be motivated to increase its expenditure on R&D and innovation?

D.2. How can the access to private funding of R&D be improved?

D.3. How can the environment and conditions for venture capital investments be improved?

D.4. How can the interest of private sector in purchasing research from public R&D institutes and universities be increased? What financial tools would positively contribute to this?

D.5. How can the private sector become more involved in developing and managing complex R&D centres (in particular in relation to the newly developed R&D capacities from EU SF)?

	E. Infrastructure and cooperation
	Possible topics (areas) for discussion:

E.1. How to achieve optimal utilization of R&D infrastructure (in particular regarding large projects of the Operational Programme Research and Development for Innovation), how to develop and operate first-class interdisciplinary R&D infrastructures including their administration and linking to European research?

E.2. What services should the innovation infrastructure provide (in particular incubators and science and technology parks) and how to ensure adequate quality of provided services?

E.3. How to optimally ensure operation of innovation infrastructure, how to improve its links to research and educational institutions and business? How to involve business sector in ensuring its operation? 
E.4. What functions should centres for knowledge transfer provide at universities and public research institutes, and how to ensure their operation?

E.5. What currently hinders cooperation between the public and business sectors in R&D and innovation, what are the main differences in the approach (thinking, motivation) between the business and public sectors? 

E.6. How to stimulate cooperation between the public and private sectors in R&D and innovation? How to improve transfer of R&D knowledge into practice and what financial tools may help?

E.7. What are the main reasons for the lack of interest in protecting intellectual property, how to stimulate this interest and what should the legal framework be for administering intellectual property in the public sector, including distribution of economic revenues?

E.8. How to ensure a functioning system of public procurement of innovation be provided and what projects should be supported?

E.9. How to increase the interest of the industry to locate their R&D at first-class universities, where they will have much better conditions for R&D on a global level?
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