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	Introduction

	White Paper on Research, Development and Innovation and its main objectives

	The White Paper on Research, Development and Innovation in the Czech Republic (CR), prepared by the Technology Centre of the Academy of Sciences of the Czech Republic in co-operation with an expert group, follows the Green Paper on Research, Development and Innovation in CR, completed at the beginning of 2008. The Green Paper analyses the national innovation system of the Czech Republic, identifies its weak points and specifies barriers reducing the effectiveness of research and development and discouraging the successful realization of research knowledge in practice. The White Paper formulates the draft measures that should lead to an enhancement of the national innovation system and result in fulfilment of the vision outlined in the Green Paper. According to this vision, the Czech Republic should rank among the states whose economy is based on intensive utilization of advanced knowledge and findings produced by research and development.

The White Paper draws upon the basic strategic documents aimed at the development of a knowledge-based society, such as the National Research and Development Policy of the Czech Republic 2004–2008, the National Innovation Policy of the Czech Republic 2005–2010, the Economic Growth Strategy for the Czech Republic 2005–2013, and the National Reform Programme of the Czech Republic 2005–2008. The White Paper also considers some key EU documents focused on strategic development of a knowledge-based society, such as the Lisbon Strategy, the Green Paper on the European Research Area, and the Community Framework for state aid for research, development and innovation. In this context it might also be mentioned that the White Paper has been developed in the time of preparation of the Czech Republic for the Presidency of the EU Council, for which the area of research, development and innovation stands out as one of its priorities.

The White Paper on Research, Development and Innovation in the Czech Republic has come into being practically at the same time as the White Paper on Tertiary Education
. Both Papers are thematically complementary and together form a complex source for producing policies and strategies for the development of a knowledge-based society.
The main objective of the White Paper on Research, Development and Innovation is to become a rational source for preparation of strategic national documents, particularly the new National Research, Development and Innovation Policy of the Czech Republic. This set of strategic documents will then create conditions and prerequisites for the efficient utilization of knowledge and growth in competitiveness in the Czech Republic.

The White Paper is followed by the simultaneously published Paper on Foreign Good Practices (only in Czech) summarizing the successful examples in addressing similar issues and problems in selected countries, thus being a certain source of inspiration for creating a national innovation system modified according to the needs and possibilities of the Czech Republic. 

	How to read the White Paper on Research, Development and Innovation

	The White Paper is divided into several chapters. To provide a greater clarity and better orientation, the text is separated into 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 White Paper. This “synoptic” level should serve as a guide and it is possible to browse it separately. The grander blocks on the right-hand side of the page then contain information in more detail. 

The second chapter following this introduction describes the basic sources of the White Paper, i.e. key documents setting out the present direction of development in the research, development and innovation policy in the Czech Republic. The third chapter outlines the main principles under which the draft targets and measures for the research, development and innovation policy and related strategic documents are formulated. Concrete targets and draft measures elaborated in detail in the fourth chapter are divided into four areas: environment and system, human resources, financing, and last but not least, infrastructure and co-operation. The consequential fifth chapter outlines the principles of implementation, the pursuance of which should contribute to synergical effects of the proposed measures. In the electronic version of the White Paper the text is linked via hypertext links. 

	White Paper resources

	The White Paper on Research, Development and Innovation in the Czech Republic draws upon ...

	...the Green Paper on Research, Development and Innovation in the Czech Republic.
	The Green Paper on Research, Development and Innovation in the Czech Republic  represents a comprehensive analytical and conceptual material with the primary aim of evaluating the situation in the Czech research, development and innovation (R&D&I). The Green Paper has identified a large number of weaknesses in the national innovation system of the Czech Republic reducing the effectiveness of research and development as a consequence and preventing the successful realization of research knowledge in practice and growth in the use of knowledge-based competitiveness of the Czech Republic. At the same time, the Green Paper has formulated many issues and topics to which an increased attention must be devoted and outlined a vision where the Czech Republic should be heading in the near future.

	In addition, the White Paper follows the strategic documents aimed at the area of knowledge-based economy in the Czech Republic that have been prepared recently. Among the most important ones there is ...

	... the Reform of the R&D&I System in the Czech Republic, ...
	The Reform of Research, Development and Innovation System in the Czech Republic, approved by the Government Resolution No. 287 of 26 March 2008, represents a primary source material for many legislative and non-legislative changes that should assist in creating a favourable environment for research, development and innovation in the Czech Republic. The White Paper reflects the changes proposed by this Reform in its targets and measures (mainly in the part devoted to the system and environment) and makes references to them on appropriate places. 

	... the White Paper on Tertiary Education, ...
	Besides the area of research, development and innovation, the system of tertiary education is currently undergoing a reform, too. Basic principles of changes proposed in the tertiary education system, with taking into account the research carried out in the higher education sector, are formulated in the White Paper on Tertiary Education, published by the Ministry of Education, Youth and Sports in May 2008. The White Paper on Research, Development and Innovation and the White Paper on Tertiary Education suitably complement each other and together they form a complex basis for producing policies and strategies for development of a knowledge-based society.

	... the National Research and Development Policy, and the National Innovation Policy. 
	The White Paper on Research, Development and Innovation also follows the National Research and Development Policy for 2004–2008 (NR&DP) and National Innovation Policy of the Czech Republic for 2005–2010 (NIP) that at present make up a basic framework for development of economic and political measures in the area of research, development and innovation. In character, the White Paper establishes a resource for updating these policies in the proposed single National Research, Development and Innovation Policy. 

	In proposing the White Paper measures, the priorities set out in the National Strategic Reference Framework of the Czech Republic, as well as in individual operational programmes focused on the area of a knowledge-based society, have been respected, in particular ...

	... the Operational Programme Research and Development for Innovation, ...
	The Operational Programme Research and Development for Innovation (OP R&D&I), under the sponsorship of the Ministry of Education, Youth and Sports (MEYS), is aimed at strengthening the research potential of research organisations (incl. institutions of higher education). The White Paper responds to the targets of individual OP R&D&I priorities and calls attention to the opportunities and threats of their fulfilment. 

	... the Operational Programme Enterprise and Innovation, ...
	At present, the Operational Programme Enterprise and Innovation (OP EI), administered by the Ministry of Industry and Trade (MIT), is a key tool encouraging the development of research and innovation activities of the enterprise sector. OP EI presents a unique opportunity to enhance the innovation environment in the Czech Republic and strengthen the innovation performance of Czech enterprises. 

	... the Operational Programme Education for Competitiveness, ...
	By its focus on the human resources development, the Operational Programme Education for Competitiveness (OP EC), managed by MEYS, suitably complements two above-mentioned operational programmes. Because of the human resources being the backbone of the whole innovation process, an active policy strengthening the skills and abilities is very important.  

	... and the operational programmes for Prague.
	All the above-mentioned operational programmes represent tools of direct support to a knowledge-based society in all Czech regions, with the exception of Prague. Due to its economic maturity (according to GDP per capita), Prague is not integrated in the Convergence Objective of the regional policy. It falls under the Regional Competitiveness and Employment Objective. To strengthen the knowledge-based competitiveness, Prague may draw money from the EU Structural Funds under the Operational Programme Prague - Competitiveness  and Operational Programme Prague - Adaptability.

	The White Paper thoroughly respects all documents prepared at EU level that lay down the EU strategy and focus on the area of a knowledge-based economy. In particular, they are as follows: ...

	... the Lisbon Strategy, ...
	The principal direction of development of policies of EU and individual EU Member States is set out in the Lisbon Strategy, approved by the European Council in March 2000. Its primary goal is to “make Europe the most competitive and dynamic knowledge-based economy in the world capable of sustainable economic growth with more and better jobs and greater social cohesion“. In connection to this goal, the development of a knowledge-based economy through putting an increased emphasis on research, development and innovation has become a pivotal topic of EU policies. After evaluation of the continuous fulfilment of this strategy published in the report titled Facing the Challenge: The Lisbon Strategy for Growth and Employment (the so-called Kok´s report) in November 2004, the European Council gave an impulse in summer 2005 by the Commission communication ”Working together for growth and jobs – a new start for the Lisbon Strategy” to revive the policies heading towards fulfilling the Lisbon Strategy objectives by adopting the Integrated Guidelines for Growth and Jobs (2005–2008). This document constitutes a basis for mapping the annual progress in fulfilment of the Lisbon Strategy objectives by EU member states in the form of reports on implementation of their National Reform Programmes. 

	... Aho Group report and other strategic EU documents focused on actual issues of the research, development and innovation policy, ...
	The pivotal topics of the EU policy in research, development and innovation include particularly the prevention of brain drain and removal of barriers to researchers mobility, strengthening of links between the research and application sphere
, creation of innovation-supporting education system, strengthening of the intellectual property rights protection, support to innovation at regional level under the Cohesion Policy programmes, strengthening of non-subsidy instruments of support to R&D&I (tax incentives, public contracts, etc.) and last but not least better accessibility of venture capital. These areas are accentuated in many European strategic documents, among which the most important are undoubtedly the Commission communication ”More Research and Innovation – Investing for Growth and Employment: A Common Approach“ of August 2005, the report of the independent expert group on research, development and innovation titled ”Creating an Innovative Europe “ of January 2006 (the so-called Aho Group report), the Commission communication ”Putting knowledge into practice – a broad based innovation strategy for the EU” issued in September 2006, and other documents described in more detail in the Green Paper on Research, Development and Innovation in the Czech Republic. The list of all sources of information used at preparation of the present White Paper is attached at the end of this document.

	... the Green Paper on the European Research Area ...
	In 2007, the European Commission initiated a discussion over the possibilities to further deepen and broaden the European Research Area (ERA) by publishing the Green Paper ”The European Research Area: New Perspectives”. This discussion document places emphasis mainly on issues related to the realization of a single market for researchers, development of large research infrastructures, strengthening of the role of research institutions, effective knowledge sharing, optimised research plans, and priorities and international co-operation in science and technologies. In May 2008, the European Commission issued a Communication ”Better Career and More Mobility: European Partnership for Researchers”, which is the first document implementing one of the main initiatives for the ERA development.

	... and the Community Framework for State Aid for research, development and innovation.
	New trends in the EU policy development are taken into account also in the Community Framework for State Aid for Research, Development and Innovation, which defines the rules for assessing the conformity of the public support provided to research, development and innovation with the rules for maintaining market conditions and economic competition. These rules reflect the strengthened role of research, development and innovation for the development of European competitiveness and improvement in the quality of life of its people. It is therefore not surprising that support for research, development and innovation has become one of the areas for which the block exclusion from the ban on state aid was laid down (Commission Regulation (EC) No. 800/2008 of 6 August 2008). 

	Principles of the research, development and innovation policy 

	Basic principles of the research, development and innovation policy must thoroughly respect the situation, where the Czech Republic finds itself at present.

	Technology development based on research, development and innovation becomes an integral part of socioeconomic development.
	At present, the technology development based on research, development and innovation becomes an integral part of the socioeconomic development of all advanced and developing countries. It is only thanks to the progress in research and development leading to introduction of innovation that we are able to face the global challenges, such as the energetically sustainable growth, favourable environment and health of people. From a national point of view, a sufficient innovation performance is a necessary pre-condition for maintaining competitiveness, economic growth and social stability.

	At present, the Czech Republic finds itself in a phase of transition from a performance- based economy to a knowledge-based economy.
	At present, the Czech Republic finds itself in a phase of transition from an economy based on an increased performance to an economy based on the use of knowledge.
 While so far the Czech economic growth has mainly been attained through investments into production capacity broadening, with simultaneous adoption of modern technologies developed in economically advanced and “knowledge-oriented” countries, one of the primary conditions for maintaining competitiveness in the future will be a constant pushing of technology limits of production connected with the introduction of innovation in the form of new products, technologic processes, changes in labour organisation or new methods of sale of products and services.   

	The innovation performance is generally determined by the quality of national innovation system that is made up of public and private sector institutions ensuring the process of creation, transfer and use of knowledge. 
	The innovation performance is generally determined by the quality of the national innovation system that is represented by a network of public and private sector institutions, whose activities and mutual relations ensure the process of creation, transfer and use of new knowledge within the country
. Innovation is the result of a systematic interaction between the individual participants in the national innovation system and their mutual links at regional, national, as well as supranational levels. An important role in the innovation process is then played not only by institutions of higher education and research organisations, but also enterprises, their suppliers and customers, and last but not least by the quality of institutions and environment where the innovation process takes place.

	Research and development being the pivotal input to innovation activities requires a specific approach in the form of a targeted policy put into a broader framework of the national innovation system development.
	Despite the ever-growing importance of introducing a non-technology innovation, research and development remains the most crucial input to the innovation activities and a key pre-condition for society development and pushing the limits of technology possibilities. Research and development must therefore create results at the boundaries of knowledge, as well as results utilizable for the enhancement of life quality and health of people, competitiveness, and harmonic development of society. But at the same time, it is necessary to seek to put this policy into a broader framework of strategic approach to the development of the national innovation system as a whole.

	The future national innovation system in the Czech Republic must therefore ensure ...

	... the establishment of an effective institutional background, infrastructure, sufficient number of qualified human resources and accessibility of financial resources.
	In the light of the above mentioned broad concept of national innovation system, the role of policy makers is to provide a favourable environment for developing the links between individual participants in the innovation process, including establishment of an effective institutional background, high quality infrastructure, provision of a sufficient number of qualified human resources and accessibility of financial resources, and eliminate deficiencies resulting from the failure of market mechanisms by means of suitable instruments. In this context and in connection to the changing character of a competitive advantage, it is therefore necessary to move the focus of policies in favour of an emphasis on the enhancement of environment for research, development and innovation
. At the same time, it is important to guarantee a uniform development of all components of the national innovation system through coordination and links between the policies in the area of education, research and development, innovation and enterprise.

	Emphasis must be also put on the partnership of entities from the public research, private sector and state administration.
	Since the cohesion and mutual interaction between the individual participants in the innovation process is a key attribute of any effective national innovation system, it is necessary to put an emphasis on establishing more or less formal relationships, for example by using the principle of partnership of entities from the research, application and public spheres (the so-called “triple helix“) or in the shape of science-oriented clusters, poles of excellence, science parks or other forms of partnership at both the national and regional levels.

	But as has been documented in the Green Paper on Research, Development and Innovation in the Czech Republic, ...

	... there exist many drawbacks in the national innovation system of the Czech Republic that prevent further growth in the use of knowledge-based competitiveness.
	The Green Paper on Research, Development and Innovation, with its primary aim to evaluate in complex the situation in the area of a knowledge-based economy in the Czech Republic, has pointed out a number of weaknesses existing in the national innovation system of the Czech Republic and having negative effects on the growth in competitiveness based on the use of knowledge (brief SWOT analysis based on the Green Paper is attached as Annex I). The obstacles hindering the growth in competitiveness have been identified in the area of human resources, financing, infrastructure, co-operation and in the Czech research, development and innovation (R&D&I) environment. 

	At the same time, the analysis contained in the Green Paper has shown the necessity of making changes in the current policy aimed at the area of research, development and innovation. 
	The analysis contained in the Green Paper on R&D&I has also shown the necessity of responding to the drawbacks identified in the Czech National Innovation Policy by adequate changes in the current strategies, policies, and even in the individual financial instruments focused on the entire area of the Czech knowledge-based economy comprising education, research and development, knowledge utilization in innovation, enterprise and the environment in the Czech Republic. The main purpose of these changes must be especially to further develop a knowledge-based society, which will lead to further growth in competitiveness and enhancement of the quality of life of inhabitants of the Czech Republic. 

	Strategies for the development of a knowledge-based society must ...

	... effectively respond to the weaknesses identified in the national innovation system of the Czech Republic.
	The research, development and innovation policy and other strategies in the area of a knowledge-based economy must effectively respond to the weaknesses identified in the Green Paper on Research, Development and Innovation and respect all European strategic documents, as well as strategies and policies that have been made at the national level. At the same time, this policy must propose effective measures fostering development of a pro-innovation environment in the Czech Republic and determine who will be responsible for their implementation. 

	R&D&I policy must start mainly from the system measures. The necessary motivation measures must then targetly respond to the discovered market failures ... 
	In conformity with the principles of the Community Support Framework for State Aid for research, development and innovation, the R&D&I policy must be realized mainly through the system measures leading to enhancement of the environment and conditions for research, development and innovation activities. Since the market mechanisms in research and development do not work effectively enough (there occur the so-called market failures), this area requires a specific approach and state aid in the form of both direct and indirect stimuli (motivation measures). It is evident that the number of market failures gradually decreases with the more advanced phases of R&D and it is therefore necessary to adjust the intensity of using the public support instruments according to the size of identified market failures. In this connection the suitability and adequacy of the draft measures must be adequately considered in the light of their possible negative impacts in the form of undesirable infringement of economic competition. 

	... and make a purposeful use of the advantages of the Czech national innovation system and strengths identified in the Green Paper on R&D&I at the same time.
	Besides a remedy of the identified drawbacks, it is also advisable to make use of the advantages of the Czech national innovation system and strengths and opportunities described in the Green Paper on R&D&I, such as the well-developed network of research and educational workplaces, long tradition in the fundamental and applied research, as well as the traditional industrial infrastructure in regions. And last but not least, it is possible to use also the strengths of the institutional environment, including the well-developed system of public financing, the already made policies and strategies aimed at the knowledge-based economy and certain financial instruments that proved right in the past.

	It is important to dedicate attention to all factors of development of a knowledge-based society and strive in balance to consolidate the national innovation system as a whole.
	One of the necessary prerequisites is the establishment of a high-quality and effective national innovation system that will stimulate both the individual phases of the innovation process from the knowledge creation and its transfer to practice to its utilization in enterprises and the efficient triple helix-based co-operation. The individual phases of the innovation process therefore cannot be seen separately, but it is necessary to give an adequate attention to all factors of the knowledge-based society development and strive in balance to consolidate the national innovation system as a whole. These efforts must cover all four interrelated and mutually inseparably linked components of the national innovation system:

· environment and system for research, development and innovation,

· human resources for research, development and innovation,

· financing of research, development and innovation, and

· infrastructure and co-operation in research, development and innovation.


	An important opportunity for enhancing the national innovation system are the EU Structural Funds resources … 

	... that are accessible in the Czech Republic for 2007 - 2013 (and 2015 respectively).
	The resources from EU Structural Funds (SF) being accessible in the Czech Republic in the period from 2007 to 2013 (and 2015 respectively) offer an exceptional possibility to improve the situation in practically all areas of the Czech knowledge-based economy. These resources can positively contribute to the formation and development of the research and innovation infrastructure, strengthening of co-operation between the public research and enterprise sector, making the process of commercialization of new knowledge more effective and to developing human resources for R&D&I. This can significantly help in removing many weaknesses that have been identified in the Green Paper on Research, Development and Innovation in the Czech Republic. Strategies and policies must therefore effectively respond to two phases being absolutely different as far as the R&D&I financing is concerned – the first period when it will be possible to use the SF financial support and the next one when this grant from EU resources will no longer be available.  

	The key task is to ensure the purposefulness of utilization of these financial means and sustainability of the built infrastructures.
	It is necessary to make use of all opportunities offered by EU Structural Funds for the development of the Czech national innovation system and removal of weaknesses identified in the Green Paper on R&D&I
. Likewise, it is necessary to ensure an effective utilization of these resources for successful and sustainable development of a knowledge-based economy. A considerable risk is posed mainly by an ill-considered growth in R&D capacities financed under the Operational Programme Research and Development for Innovation (OP RDI), because there can be a lack of financial resources and high-quality research staff for its operation in the future. The creation of redundant capacities for one entity may become a risk, too. For this reason, the key condition for sustainability of the built infrastructure is a qualified selection of projects.  Besides an expert evaluation, it will also contain the assessment of its investment adequacy, financial feasibility, and economic effectiveness and last but not least, the assessment of benefits towards the fulfilment of Czech strategies in research, development and innovation. At the same time, it is necessary to provide a purposeful interlinking of all financing sources in building and operating these infrastructures (mainly the private money sources) and ensure interaction and co-operation of the innovation process participants.

	It is also necessary to take into account the position of Prague, for which the financial resources from OPs under the ´Convergence´ Objective (e.g. OP RDI, OP EI and OP EC) are not accessible.
	The Structural Funds resources, allocated under the operational programmes Research and Development for Innovation, Enterprise and Innovation, and Education for Competitiveness, can be used in the Convergence objective regions, i.e. the whole Czech Republic, with the exception of Prague. In Prague, only Operational Programmes Prague – Competitiveness and Prague - Adaptability can be used to support research, development and innovation, but they cover a far broader area (e.g. transport infrastructure and accessibility, environment enhancement, social integration, and employment support) and their budget is incomparably lower than that of the other operational programmes aimed at the development of a knowledge-based economy. On this account, sufficient national resources must be provided for maintaining competitiveness (particularly through the development of research infrastructure) in those fields of research that are on the highest level in Prague higher education institutions and research organisations.  

	In the following chapters ...

	... there are targets proposed for the area of a knowledge-based economy in the Czech Republic ...
	For removing the drawbacks identified in the Green Paper on R&D&I and ensuring effective functioning of the national innovation system, as well as the fulfilment of the vision set forth in the Green Paper, there are concrete targets proposed in this document, which are in conformity with the principles mentioned in the previous paragraphs. In each of the four above-mentioned areas (i.e. environment and system, human resources, financing, and infrastructure and co-operation in R&D&I) there is always one global target set out with several partial targets contributing to the fulfilment of this global target.

	... and to each target set out in the White Paper key measures are proposed, along with complementary ones that significantly help its fulfilment.
	There are always several measures proposed to each partial target. Some of these measures are included as key measures, because they are of basic importance for the fulfilment of the given target. For each target there are also additional measures mentioned that are proposed as key ones with another target, but can significantly contribute to the fulfilment of the target in question. Measures are classified into system measures (the measure is marked with “S”), i.e. non-financial measures recommending system changes, and motivation measures (marked with “M”) that by means of suitable financial instruments (direct or indirect) targetly respond to the market failures and motivate individual participants in the innovation process to desired activities necessary for improving the situation in this area. All measures are summarised in Annex IV.

	Targets of the research, development and innovation policy and related measures 

	
Environment and system

	There exist many weaknesses in the Czech institutional environment for research, development and innovation.

	The formation of policies and strategies aimed at research, development and innovation still lacks a sufficient coordination and the public support for research, development and innovation is largely fragmented.
	The serious weakness of the Czech innovation system is the incohesion of the process of creation, transfer and use of new knowledge. The formation of policies establishing conditions for development of a knowledge-based economy falls under the competence of several central bodies of the state administration, which causes disagreement between or duplicity of measures striving to attain the same target. The public support for research and development is largely fragmented. At present, there exist 22 budgetary chapters each having its own administration. This results, among others, in many projects of a smaller scope being financed, which to a certain extent prevents the Czech research from attaining excellence. It is, however, positive that many drawbacks in the innovation system have been already addressed in the Reform of R&D&I system that was approved by the Government in March 2008. On the other hand, it must be stressed that a key step towards establishing an effective national innovation system based on the principles of a third generation innovation policy
 that has not been realised yet, is an adequate division of competencies at the level of central bodies of the state administration.

	A uniform methodology for evaluating the research financed from public funds has been introduced since 2004, but distribution of funds is not yet a completely solved issue and it is not adequately connected with the results of such evaluation.
	A key condition for the ability to differentiate the quality of research realised at individual research institutions is the systematic evaluation research and development results. While some providers have been carrying out a systematic evaluation of publicly funded research in the Czech Republic in various forms already since 1993 (evaluation of research plans was introduced in 1999 and the first uniform evaluation methodology was approved by the Government in 2004), the allocation of funds is not yet adequately tied up with the ex post evaluation of the results of research work. This causes that besides high-quality teams, also average or poorer-than-average research teams are supported. This results not only in an insufficient quality of research work outputs being reflected in a lower citation rate of the Czech scientific publications in most of the fields, but also in a lower motivation of researchers to perform high-quality work. Despite an emphasis being put in the evaluation on outputs usable in practical applications, their portion in the overall results is very low, which is reflected as an insufficient commercialization of new knowledge in practice.   

	Neither the importance of strategic management of research, development and innovation is adequately appreciated in the Czech Republic.
	The importance of strategic management of research, development and innovation is not adequately appreciated in the Czech Republic, which is reflected, among other things, in the above-mentioned fragmentation of support activities. Besides an insufficient systematic evaluation of effectiveness of support activities, there is a lack of determination of strategic needs for the development of the Czech Republic enabling to concentrate sources for creation of excellence in research and realize new knowledge in applications. Neither the monitoring of demand for research and development from the application sphere is done in any systematic manner.

	Higher education institutions (HEIs), as well as other research organisations (ROs) lack at present a corresponding system of management and their responsibility towards society is not adequate. 
	With the development of a knowledge-based society the role of tertiary education and public research in the socioeconomic development changes and a high-quality management of public higher education institutions (HEIs) and other research organisations (ROs)
 becomes one of important prerequisites for development of a knowledge-based society. However, the tertiary education sector in the Czech Republic is to a certain extent isolated from the socioeconomic development at regional and national levels and is characterised by a certain passivity towards co-operation with the application sphere. HEIs and other ROs also lack a corresponding system of management and no representatives from other sectors participate in their management.


	In the Czech Republic, an adequate public awareness about the importance of research and innovation for the development of competitiveness and quality of life is still lacking. 
	The innovation culture plays an important role in the development of a knowledge-based society, too. But the Czech Republic still lacks an adequate broad public awareness about the importance of research, development and innovation for the development of competitiveness and quality of life. This is at the same time accompanied by an excessive reserve of the society towards novelties and unwillingness to take risk, which negatively reflects in an insufficient demand for innovative solutions.
 Even mass media fall short in promoting research and new research knowledge and its benefits for economy and quality of life of people.  

	Therefore the global target in the area of environment and system for R&D&I is to 

	A. Create a favourable environment for research, development and innovation.
	The target must be to create an effective institutional environment and system that will stimulate excellence, production of top results of fundamental and applied research and their transfer to practice. Activities of the key state administration bodies must be understood as a priority set by the government, they must be coordinated and their scope of application clearly set out, which can lead to positive synergies. The development of a knowledge-based economy must be stimulated by a pro-innovation environment that is formed by favourable business environment and all-society’s perception of the importance of research, development and innovation (the innovation maturity of the society).

	In order to attain this global target, it is advisable to strive to fulfil the following partial targets: 

	A.1 Set basic competencies of the state administration bodies in R&D&I and ensure coordination of their main activities
	The most important target is the clear definition of competencies of the individual state administration bodies in R&D&I (under the Competence Act). At the same time, this will lead to a purposeful coordination of their activities, e.g. in formulation of individual policies and strategies relating to the development of a knowledge-based economy and generation of a synergy of all financial sources. The final effect should be both the attainment of excellence of Czech research and utilization of the R&D results in practice and socioeconomic development of the Czech Republic. 

	It is in particular necessary to formulate a long-term R&D&I policy, harmonise the targets of all public support sources and determine a long-term focus of research and development corresponding with the strategic orientation and potential of the Czech Republic.
	To provide a stable environment for R&D&I, it is necessary to formulate a long term policy that will determine principle direction of the future development in the area of research, development and innovation in the Czech Republic (A–S.1 measure) It is also important to harmonise the targets of all public support sources in individual areas of research, development and innovation in order to avoid duplicate financing and make it possible to provide support for larger projects having a multidisciplinary character (A–S.2 measure). Because the Czech Republic cannot attain excellence in research in all fields, it is necessary to determine a long-term focus of research and development that will correspond with the strategic orientation and potential of the Czech Republic (A–S.3 measure). It must also be ensured that public funds dedicated to support research and development are used to encourage innovation at the same time.

	A.2 Establish a high-quality system of R&D results evaluation for effective allocation of public funds for research and development. 
	The introduction of a regular, systematic and consistent ex post evaluation of results of public R&D (financed particularly from the institutional funds) and their impact (A–S.4 measure) remains an important system target and necessary prerequisite for effective utilization of public funds for research and development, attainment of excellence of the Czech research at the international level and for provision of a sufficient amount of knowledge realizable in practice.

	In particular, a higher differentiation in allocation of money tied up to the ex post evaluation of R&D results is necessary.
	It is necessary to carry out these evaluations at the level of R&D institutions and organisations and at the same time consistently differentiate the allocation of additional public funds for R&D according to the evaluation results (see C.1 target and C–S.1 measure). The direct linking of the public funds allocation and its consistent differentiation according to the quality of R&D results is a crucial condition for motivating research institutions and researchers to produce excellent R&D results applicable in practice. Therefore besides excellence, the evaluation must thoroughly monitor also the creation of a new R&D knowledge and its utilization in practical applications (i.e. results being applied or applicable in practice).

	A.3 Strengthen the role of systematic evaluation, analyses and outlook studies for R&D&I policy
	There also remains an important task of strengthening the systematic evaluation and producing analyses and outlook studies for formulation of policies striving to develop a knowledge-based society in the Czech Republic, which will lead to coordinated financing of research, development and innovation from public funds and ensure that all desired areas of the innovation process are covered. 

	In particular, it is necessary to monitor and evaluate the development in the area of a knowledge-based economy and upgrade the current tools of R&D&I policy on a continuous basis. 
	When preparing the research, development and innovation policy, as well as the thematic focus of public support, it is necessary to use modern analytical methods consistently, including foresight
 for preparation of outlook studies (A–S.5 measure). To ensure continual and sustainable development, it is necessary to evaluate objectively the whole system of R&D&I and basic documents (strategies, policies, etc.) all the time, including the involvement of foreign experts, and modify and upgrade accordingly the current tools of R&D&I policy on a continuous basis (A–S.6 measure). The establishment of an independent institution that will carry out a systematic evaluation of results and impacts of R&D, make analyses and outlook studies and evaluate demands of the user’s sphere upon the results of fundamental and applied research will have a positive effect, too (A–S.5 measure). 

	A.4 Improve the system of management of HEIs and other ROs and strengthen their responsibility towards society.
	Since the development of a knowledge-based society requires a change in the role of public research, it is also important to focus on strengthening the responsibility of higher education institutions and other research organisations towards society (the so-called third role of higher education institutions and second role of other research organisations respectively) using the economic tools
. This should consist in removing insularity of these institutions and their more intensive involving in both the mutual co-operation and co-operation with other entities of the knowledge-based economy. The potential for increased responsibility of HEIs and other ROs towards society can be seen mainly in changing and making the management of these institutions more effective. 

	In the first place, it is necessary to improve the managerial control in HEIs and other ROs and draw up strategies focused on realization of R&D knowledge.
	An important step towards realization of the third role of HEIs (or second role of other ROs) is to change and increase the quality of managerial control over HEIs and other ROs, including participation of representatives of the enterprise sphere, as well as the state administration and local governments in the boards of these organisations (A–S.7 measure). Then it is necessary to develop strategies and policies for research organisations focused on the issues of commercialization of new R&D knowledge and intellectual property rights protection (IPR), which will have a positive effect also on an increased level of co-operation between the research organisations and application sphere (A–S.8 measure). Larger “openness” of higher education institutions and other research organisations is also connected with a more consistent co-operation of these institutions with major enterprises in individual regions over the larger R&D investments (A–S.9 measure).

	A.5 Strengthen the innovation culture in society 
	For R&D&I development, a favourable pro-innovation environment must be created that will stimulate research and enterprise activities, including utilization of new knowledge in practice, and positively influence all innovation process participants and their mutual co-operation. Also better pro-innovation mood in society will act in a positive direction towards creating favourable conditions for realization of research activities and increasing the demand for innovation and openness in the Czech society towards innovation.

	It is necessary to increase the publicity of research, with positive effects of better presentation of the Czech research abroad.
	Developing a knowledge-based society needs to create an environment stimulating research, development and innovation on both the supply side and demand side. It is also important to mitigate the negative impacts of the Czech society’s reserve against innovation and strengthen the courage to discover new opportunities and ways (A–S.10 measure). And understanding the importance of research, development and innovation for the growth in economic competitiveness and better quality of life is then the basis for increasing the prestige and social recognition of the research work (A–S.11 measure). Better presentation of R&D results at home and abroad will contribute to an increased perception of the importance of research and innovation activities (A–S.12 measure).

	To fulfil the targets, following system measures need to be implemented:

	A–S.1
Formulate the research, development and innovation policy and guarantee its fulfilment
	The existence of a long-term National R&D&I Policy is an important part of the stable R&D environment in the Czech Republic. It will determine principal direction of future development in the area of research, development and innovation in the Czech Republic and must be perceived and furthered as a strategic political line of the state. It is therefore important to prepare and implement a responsible R&D&I policy fostering the development of a knowledge-based economy and growth in competitiveness and quality of life. Only through an uncompromising fulfilment of targets and measures of this policy, the credibility of the government in the area of research, development and innovation can be increased and consistent expectations of all participants in the national innovation system built with regard to the future development in this field.

	A–S.2
Ensure the coordination of policies at both national and regional levels and synergies of all public sources for the area of a knowledge-based economy 
	In conformity with the principles of a ´third generation´ innovation policy it is necessary to interlink the targets of policies at national and regional levels under a joint vision heading towards a sustainable society development based on the creation and use of knowledge. The partial policies (the so-called “policy mix“) must be purposefully coordinated with the contribution of establishment of one single competent body for the innovation policy. In addition, it is necessary to guarantee a purposeful coordination in providing public R&D&I support that will lead to the cohesion of individual support measures and synergical effects.  At the same time, this coordination should contribute to mitigating the risk of duplicities in financing the public R&D and innovation projects, including projects of international co-operation (Operational programmes, Framework programmes, etc.). And last but not least, the coordination in financing of research, development and innovation from public funds must ensure that all desirable areas of the innovation process are covered.

	A–S.3
Set R&D priorities to target the policy 
	For the purpose of concentrating capacities and sources for attaining research excellence, it is necessary to identify in an exacting and professional manner the needs of society (and research directions that help to satisfy these needs) to which an exceptional attention will be given in formulating the R&D policy and allocation of public R&D funds. To identify these strategic areas, it is useful to make use of a detailed analysis of the Czech research and innovation potential and outlook studies made with a broad professional public involvement.

	A–S.4
Introduce regular and consistent ex post evaluation of R&D results and impact  
	The excellence of the Czech fundamental and applied research can only be accomplished through a consistent, exacting and correct ex post evaluation of results and impact of all research activities financed from public funds. Regular evaluation needs to be introduced not only at a nation-wide level, but particularly at all the providers and organisations. At the same time, the methodology for complex (multi-component) evaluation of results of the fundamental and applied research and development must be finalised. As for the fundamental research, it is necessary to evaluate the publication activity in the world renowned magazines, reviewed magazines, professional papers or publications resulting from the highly acclaimed conferences, etc., including the citation response to these publications, while accepting the publication and citation specifics of individual fields. However, it is also necessary to consider the utilizability of results in the fundamental and mainly applied research, and not only in the priority strategic R&D areas. As for the applied research and development, the results used in practice need to be evaluated reaching from patents, new technologies, products and services to medical treatment procedures and other types of specific results, including results projected into legal regulations, standards, directives, etc. At the same time, it is important to carefully verify the quality of these results to avoid excessive production of “pseudoresults”. The evaluation on whether the research results can be used in practical applications or innovations must stimulate researchers not only to the production of high-quality publications, but also to the applied research and development, technology transfer and commercialization of new knowledge in practice. To improve the quality of the system for evaluation of research organisations, it would be necessary to include in the evaluation also the issues such as training of graduate students (doctorands) and education in the R&D management, dissemination of R&D results, technology transfer and intellectual property rights management (in relation to the fulfilment of the ´third´ or ´second´ roles of these institutions). 

	A–S.5
Improve analytical activities in all areas of a knowledge-based economy and support the activity of an institution established for this purpose.  
	Currently, the analytical activity is not used in an adequate manner for the R&D&I policy-making. It should be used not only for preparation of the R&D&I policy in the Czech Republic, but also to prepare a thematic focus of public R&D support in the Czech Republic. The utilization of modern analytical methods, including foresight, is important in preparation of outlook studies in many areas of a knowledge-based economy. At the same time, it is advisable to establish an independent institution (agency), which will address all these issues in a systematic manner. This state-financed institution should provide supporting analytical and conceptual services for strategic decision-making in the area of R&D&I, as well as for the activities of other state institutions dealing with the R&D&I management and support (e.g. Grant Agency of the Czech Republic, Technology Agency of the Czech Republic, and others). It would be beneficial for the needs of both the state administration and private sphere to upgrade the existing R&D&I information system in order to enhance the knowledge management. 

	A–S.6
Modify R&D&I policy and its tools on a continuous basis according to the results of actual trends analyses.  
	With a gradual implementation of the proposed measures, it can be expected that Czech weaknesses will be eliminated in successive steps and the Czech Republic will improve its standings. Therefore it is also necessary to consistently monitor and evaluate the development of the Czech knowledge-based economy and modify and update the current R&D&I policy, including individual measures and financial instruments, on a continuous basis according to the results of this evaluation and actual trends. It is similarly important to monitor the actual European and world trends in research, development, innovation and technologies and integrate the relevant strategies into the Czech R&D&I policy.

	A–S.7
Improve the quality of managerial control in ROs (including HEIs) in connection to strengthening their second (and third respectively) role. 
	The managerial control in higher education institutions and other research organisations does not meet a satisfactory level. The managing boards of HEIs and supervisory boards of ROs should get – at the expense of the academic self-government bodies – higher competencies and representatives of the application sphere (enterprises and other users of results), public sector and other entities should be delegated to them in a far higher number. This is the only way it will be possible to improve the quality of the managerial control and acquire top managers with experiences in R&D, education and business. Also the engagement of prominent foreign scientists and managers will have a positive effect. In connection with the third role of HEIs (or second role of other ROs), the engagement of representatives from practice and other sectors in the management of these institutions will lead to an enhanced co-operation with the application sphere, more effective commercialization of R&D knowledge and improved profile and readiness of the higher education institution graduates.


	A–S.8
Develop strategies aimed at implementation of new knowledge and intellectual property rights protection in ROs, including HEIs. 
	In conformity with the so-called third role of HEIs (or second role of other ROs), which consists in their more tight links to the application sphere and social needs in general, it is necessary to stimulate these institutions to develop strategies aimed at implementing the R&D knowledge in practice (including transfer of results of European research projects). These are especially the strategies for knowledge transfer and establishment of technology-oriented firms (including spin-offs), and principles for co-operation in research and for custom-made research
. Moreover, HEIs and other ROs must find effective tools of support for transfer of new knowledge and innovative solutions to practice. Since the intellectual property rights (IPR) protection constitutes an important part of commercialization of R&D results, these strategies must include the rules for IPR handling. It is also important to clarify issues relating to the allocation of money acquired through the sale of patents or technologies, which can be used as a tool for stimulating researchers to do R&D with a potential of practical utilization or found new technology-oriented firms based on original research knowledge.

	A–S.9
Co-operate in formulation of investment strategies for ROs, including HEIs, with key enterprises in the region. 
	Large (supranational) enterprises active in a given region are usually the most important employers of secondary school leavers and higher education institution graduates, and important clients and consumers of research knowledge arising from HEIs and other ROs at the same time. On this account it is advisable to co-operate in preparation of investment strategies for HEIs and other ROs with the enterprise sector (particularly when planning larger investments into applied R&D, e.g. the projects under OP R&D&I). Large joint investment projects implemented by public sector and key enterprises active in the region (e.g. poles of excellence) can contribute to the development of the region, too.

	A–S.10
Create an innovation-friendly environment 
	For developing a knowledge-based society it is essential to create an environment stimulating research, development and innovation, both in terms of supply of new products and demand on the side of the user’s sphere. Creation of a pro-innovation culture and strengthening of the general perception of innovation in society should contribute to this. On the innovation supply side, the necessary condition is the creation of a suitable enterprise environment (including acceptable administrative burden for entrepreneurs). On the demand side, it is necessary to create a general awareness of the importance of research, development and innovation for the growth of economy and quality of life. It is also necessary to establish and introduce the system of training in Entrepreneurship based on the realization of new knowledge. The popularization of science and contribution of new R&D knowledge to the improvement of competitiveness and quality of life of Czech people (for more details see A-S.11 measure) will show its positive effect as well. 

	A–S.11
Improve the publicity and promotion of R&D&I in the media 
	Another important thing to improve is the publicity and promotion of R&D&I in public. Mass media can significantly help to improve the innovation environment and the opening of the Czech society.  Currently, they do not pay enough attention to the R&D situation and trends abroad, and deal with the current issues in the Czech R&D only sporadically. Therefore the co-operation with media should be boosted in order to promote and support more widely our prominent personalities – top scientists, leading innovators, and successful businessmen. The activity of media should be also focused on drawing the picture of the Czech Republic as a technologically advanced country thereby increasing its chances of acquiring additional investments into R&D and establishing high-quality research co-operations with top partners. The introduction of a large-scale system of public appreciation of top individuals, teams and their results would contribute to the higher research publicity as well. 

	A–S.12
Present the results of Czech R&D at home and abroad
	Promoting the Czech R&D requires presenting its results abroad in some suitable manner (e.g. arrangement of specifically focused one-time, nonrecurring events, preparation of promotional materials and their distribution to potential interested persons abroad). It is also important to co-operate in realization of these promotional events with the representations of the Czech Republic abroad (e.g. preparation of source documents and provision of experts). This increase in publicity of the Czech research can have a positive effect on broadening the international co-operation in R&D and engagement of Czech teams in the activity of renowned international workplaces, higher international mobility of Czech scientists, arrival of top foreign experts and increased interest of leading enterprises in invest into Czech R&D. 

	The fulfilment of targets is further supported by following system and motivation measures proposed in other areas:

	Human resources for R&D&I
	B–S.2 
Differentiate HEIs according to their quality, including strengthening the role of research faculties and institutes 
B–S.3
Establish the system of functional professor positions in tertiary education 
B–M.4
Support the enhancement of managerial skills among employees of  ROs, including HEIs

	R&D&I financing
	C–S.1
More differentiate the allocation of financial resources according to the evaluation of R&D results  

	Infrastructure and      co-operation
	D–S.1
Get the enterprises, state administration and other entities involved in the management and activities of research infrastructures 

	Human resources for research, development and innovation 

	The creation of a new research knowledge, which is the key condition for development of a knowledge-based society, depends on having a sufficient number of researchers.

	The number of researchers in the Czech Republic still lags behind the EU-15 countries and the quality of research work corresponds neither with the requirements for development of a knowledge-based society, nor with the public financial resources being spent.  
	The number of researchers in the Czech Republic is substantially lower in comparison with the situation in EU-15 countries; in particular, there is a lack of middle-aged (between 35 and 55 years of age) managerial research staff with international experience. The insufficient differentiation by the quality of research work and its benefits and the persisting allocation of wage funds according to the years of work can be one of the main reasons. As a result, young people lose their interest in long scientific careers and top researchers leave for abroad or move from research to other positions. Moreover, the low salary differentiation in R&D prevents the arrival of researchers from abroad and does not motivate Czech scientists to return from their foreign workplaces, as the case may be. Today, the lack of qualified research staff has already become an essential limiting factor in further development of industrial R&D. Another important (and so far non-existent) component of R&D&I system is the encouragement of horizontal mobility of researchers between the application and academic spheres, with one of the main reasons being the lack of interest in programmes supporting the horizontal mobility and poor practical effects of these programmes. But low is even the international mobility of research workers. 

	The number of HEI graduates is not sufficient in the Czech Republic and the human resources skills neither correspond with the needs of a knowledge-based economy, nor the labour market demands. 
	Even if the number of students and graduates from institutions of higher education, including doctoral studies, is growing in the Czech Republic, it still remains low in comparison with most of the European countries. There is a lower share of graduates in science & engineering fields in the overall number of HEI graduates, which can exert a negative influence on the further development of a knowledge-based economy in the Czech Republic. Not even the sectoral structure of graduates corresponds with the labour market demands or needs of a knowledge-based economy. The graduate skills often do not fulfil the expectations of enterprises; the graduates lack self-reliance necessary for problem solving, as well as adequate flexibility. In the area of elementary and secondary education only a little emphasis is put on developing the skills of own independent thinking and creativity. The education system in the Czech Republic is not flexible enough; the system of management of institutions of higher education fails to meet today’s requirements and neither the age structure of pedagogues is optimal. The participation of inhabitants in lifelong learning is insufficient and decreases with age.

	Therefore the global target in the area of human resources for R&D&I is to 

	B. Provide enough qualified human resources for research, development and innovation 
	The efforts in this area must be directed mainly towards increasing the number of researchers and enhancing their quality. This will contribute not only to attaining excellence in the Czech research, but also to creation of a new practically utilizable knowledge that will boost the competitiveness growth in enterprises and socioeconomical development of the Czech Republic on a global scale. Schools of all levels must produce top quality graduates whose skills meet the demanding needs of a knowledge-based economy and actual labour market demands.

	In order to attain this global target, it is advisable to strive to fulfil the following partial targets: 

	B.1 Increase the number and quality of researchers
	To increase the number of researchers in all sectors still remains an important target in the area of human resources for R&D&I. Their current   lack can be critical mainly in connection to the research capacities that will be newly built or extended under the operational programmes financed from EU Structural Funds for 2007 to 2013 or in connection to further development of more demanding technology sectors of the enterprise sphere. The efforts must be directed at improving the skills and capabilities of the researchers, too. 

	For increasing the number of researchers, the improvement in their financial assessment linked to the R&D evaluation is crucial. It is also important to motivate students to scientific work, improve the conditions for brain gain and encourage the mobility of researchers. 
	Mainly a regular and consistent ex post evaluation of research results and increased differentiation in allocating additional financial resources to research institutions and individual teams is crucial. This will have a positive effect on the improvement in both the financial assessment of high-quality researchers and quality of research work (A–S.4 measure). In addition, it is important to create better conditions for the arrival of high-quality research staff from other countries (brain gain) and for the return of Czech scientists from their stays abroad (B–S.1 measure). To attain the increase in the number of researchers, the students of secondary schools and institutes of higher education must be motivated to scientific work already during their studies and the interest of students of elementary and secondary schools must be stimulated towards the science and engineering fields of study (B–M.1 measures). The education of young researchers will be positively influenced by more consistent differentiation of HEIs and strengthened role of research universities and research (academic) institutes in the education process (B–S.2 measure), as well as by establishment of a system of functional professor positions (B–S.3 measure). It is also important to encourage the international mobility of researchers and last grade students of HEIs (B–M.2 measure) and create programmes promoting the horizontal mobility (B–M.3 measure) that will have practical results. The enhancement of managerial capabilities of RO employees will also positively contribute towards the improvement of quality of research work (B–M.4 measure). 

	B.2 Improve the capabilities of human resources for the needs of a knowledge-based economy 
	A sufficient number of graduates from institutions of higher education having a corresponding profile in respect to their employment opportunities is an important prerequisite for the creation, transfer and application of new knowledge. Increasing the number of HEI graduates and adjusting their profiles according to the labour market demands therefore becomes one of the key conditions for the development of a knowledge-based economy in the Czech Republic. It is also necessary to stimulate students of all school levels to improve their study results on a continuous basis (decrease the trends towards averageness that is evident today). Since the skills and capabilities of human resources are closely connected with the level of complex education system, it is also vital to improve the level of education and quality of teaching at all school levels so that the capabilities of graduates correspond with the ever more demanding requirements in connection to the development of a knowledge-based society in the Czech Republic.

	Students and pupils must be motivated to study fields that are vital for the knowledge-based economy, while improving their ability of own independent thinking, self-reliance and creativity at the same time. It is also necessary to increase the involvement of people in the system of lifelong learning.
	The primary task is to motivate students of lower school levels (secondary and elementary schools) to study science and engineering fields, whose graduates are scarce on the labour market (B–M.1 measure). The condition for improving the graduates profile in relation to the labour market demands is especially to increase the quality of learning and strengthen the co-operation between the schools and application (mostly enterprise) sphere. The study programmes on SSs and HEIs must be adequately differentiated and interdisciplinary fields of study created, which will encourage the gifted and talented students (B–S.4 measure). The fields of study relating to enterprise and IPR should be introduced at HEIs (B–S.5 measure). In order to enhance the capabilities of students and graduates for the needs of a knowledge-based economy, it is necessary to use modern teaching methods fostering own independent thinking, ability to use own judgement and creativity (B–M.5 and B–M.6 measures). This must be applied already to the education of new students at pedagogical faculties. At the same time, it is important to create such system of financing at HEIs that will motivate students to study fields being crucial for the knowledge-based economy (B–S.6 measure). People of all ages should be motivated to get involved in the system of lifelong learning, which will contribute to improving their skills and adjusting their profile to the labour market needs and ever growing demands of a knowledge-based economy (B–M.7 measure).

	To fulfil the targets, following system measures need to be implemented:

	B–S.1
Create favourable conditions for arrival of researchers and experts from abroad 
	At present, the Czech Republic still suffers outflow of high-quality research labour in many fields (brain drain), while this is compensated neither by their return nor arrival of experts from foreign workplaces (brain gain)
. Therefore, it is further necessary to reduce all administrative barriers preventing top foreign researchers and qualified experts from arrival, create better condition than offered in other countries and strive to eliminate xenophobia from the Czech society. At the same time, it is necessary to stimulate in a suitable manner Czech researchers staying abroad, as well as foreign experts, to come to the Czech Republic. This will improve not only the quality of research, but also the education of new researchers and top experts for enterprises.

	B–S.2 
Differentiate HEIs according to their quality, including strengthening the role of research faculties and institutes 
	Institutions of higher education must be differentiated according to their quality. This will enable to profile prestige research institutions (faculties, institutes, etc.) where top researchers and experts will be prepared for the most demanding positions in the application sphere that will at the same time represent top scientific workplaces of European and world level. In the line with the White Paper on Tertiary Education it is advisable to introduce three basic types of institutions providing tertiary education – research, educational and profession-oriented. From the perspective of development of a knowledge-based society, it is necessary to strengthen the role of research institutions at HEIs, including their financing tied up to the research evaluation. Furthermore, it is necessary to strengthen the role of research institutes in tertiary education, and not only in the area of doctoral and graduation thesis. Top research workers carrying out their research activities as a full-time job (unlike the HEI pedagogues) and enjoying good reputation in their fields should be suitably motivated to pedagogic activity so that it is ensured that their skills and experiences are passed on to a new generation.  

	B–S.3
Create a system of functional professor positions. 
	To develop co-operation between HEIs and enterprises and realize new knowledge in practice, it is advisable to complement the existing state professorships with an institute of the so-called functional professorships, i.e. professorships tied to academic positions and occupied on a basis of a tender. Through functional professorships it is possible to invite respected experts from practice to teach at HEIs and thus strengthen the relationships between the academic and application spheres. Installation of these professorships can also have a positive effect on students being better prepared for practice and graduates improving their profiles according to the expectations of the enterprise sphere. In this connection it is necessary to guarantee that these positions are occupied by true experts who are demonstrably able to contribute to the development of research and teaching at HEIs.

	B–S.4
Differentiate study programmes and create interdisciplinary fields of study in co-operation with the application sphere  
	The present trend towards averageness at all types of schools, which is encouraged, among other things, by the present system of financing, has a negative effect on the development of human resources for R&D&I. It is therefore necessary at HEIs, but also at SSs, to differentiate the fields of study in an appropriate manner to be possible to effectively encourage talented students and train top researchers and experts for the application sphere. It is crucial to form new interdisciplinary fields of study for preparation of graduates in progressive or newly emerging fields (e.g. nanotechnology, biotechnology, ICT or new medicine disciplines) that will have an increasingly significant impact on the competitiveness, economy and quality of life. In creating the study programmes it is important to co-operate with the enterprise sphere, too. This can reduce disproportion between the profiles of HEI graduates and demands of the practice. The co-operation with enterprises in preparation of the last grade students will have a positive effect.

	B–S.5
Introduce enterprise and IPR-related fields of study at HEIs, train to entrepreneurship 
	The commercialization of new research knowledge is a traditional weakness of the Czech Republic. It is therefore necessary to introduce to institutions of higher education such fields of study that relate to the intellectual property rights protection and options of effective commercialization of new research knowledge. Students need to be trained to entrepreneurship, furtherance of innovation, while increasing their appropriate entrepreneurial capabilities at the same time. This will stimulate their interest in establishing their own firms.  

	B–S.6
Create a system of HEI financing that will motivate to education tied up to the needs of a knowledge-based economy 
	In conformity with the White Paper on Tertiary Education, the motivational mechanisms should be introduced into the system of financing the HEIs that will encourage the institutions of higher education to provide and their students to acquire education in accordance with the labour market needs and development of a knowledge-based society. These mechanisms should strengthen the pressure of a knowledge demand to which the institutions of higher education must flexibly respond by supplying new study programmes and fields of study or adjusting the contents and form of the existing programmes according to the actual labour market needs.

	To fulfil the targets, following motivation measures need to be implemented: 

	B–M.1
Motivate students to research work and science and engineering fields of study 
	Better motivation of students to scientific work already during their studies at HEIs and SSs will contribute to an increase in the number of researchers in the Czech Republic. It is therefore important to organise competitions (olympiads) at elementary and secondary schools where students can demonstrate their knowledge and show their scientific problem-solving skills. The involvement of SS students in a less demanding research work at HEIs and other ROs will show its positive effects, too. And organising events during which the SS students of higher grades will be able to make themselves familiar with the scientific work, applied methods and results of research carried out in these institutions, is beneficial too. HEI students should get involved in scientific work already prior to starting their work on a graduation thesis. The attractiveness of those institutions of higher education, whose graduates are the most missed on the labour market (at present, mostly the science and engineering fields of study), must be boosted. The quality of the higher education studies contents must be enhanced especially with respect to the development of creativity and innovativeness in students. It is necessary to find mechanisms for encouraging students who get enrolled in those fields of study that are important and necessary for all society, but often very demanding. This means to encourage education in those fields, where the lack of experts is felt most. Students of secondary schools should have enough information on the perspectives and job opportunities they might reasonably expect after graduation (e.g. creation of an information system). Also the system of prestigious postdoctoral positions occupied on a basis of public tenders can boost the attractiveness of research work and effectively facilitate the first steps in a scientific career.  

	B–M.2
Stimulate international two-way mobility of researchers and HEI students 
	The international mobility of researchers and HEI students is low in the Czech Republic. To change this situation, first of all it is necessary to stimulate (e.g. by the amount of financial support) the internships of doctorands and young researchers at prominent European and world workplaces. This will enable their involvement in international research projects. Also the students should be encouraged to stay at prestigious foreign universities where they get their first international experiences and establish contacts with top foreign experts. At the same time, prerequisites for developing long-term relationships between the students and foreign workplaces are thus established with a potential of positive effect on their future professional growth. In connection to the international mobility, higher demands are set on language skills of each student.

	B–M.3
Encourage two-way horizontal mobility between HEIs, other ROs and the enterprise sphere 
	The current mobility between the public sector and enterprise sphere is very low. Higher ´horizontal mobility´ can significantly contribute to better commercialization of new knowledge and enhanced co-operation between the academic and enterprise sectors in R&D&I. It is therefore necessary to create corresponding programmes that will stimulate researchers to stay in business sector and at the same time guarantee the smooth return of these workers to their original workplaces. On the contrary, leading company experts must be more intensively engaged in teaching of practical subjects at HEIs (but also at SSs), which will be positively reflected in the graduates’ profiles being improved according to the expectations of the enterprise sphere.

	B–M.4
Support the enhancement of managerial skills among employees of ROs, including HEIs 
	In connection to using the new R&D knowledge in practice and in relation to the changes in HEI (or RO) management heading towards the fulfilment of their third (or second) role it is necessary to enhance managerial knowledge and enterprise skills of employees of these institutions (including capabilities necessary for foundation of new firms applying R&D knowledge). Their skills in the area of intellectual property rights protection and commercialization of new knowledge should be increased, too. This would be supported by introduction of a system of education for RO staff (including HEI staff) in these areas.

	B–M.5
Improve the school facilities and teaching of subjects regarded as crucial for a knowledge-based economy 
	The school facilities at all levels of education must correspond to the ever growing requirements for the quality of teaching, especially in subjects developing the graduates´ abilities for the needs of a knowledge-based economy. The emphasis must be put on developing logical thinking, analytical capabilities of independent thinking and creativity. The interest of pupils of ESs and students of SSs in the science and engineering fields at higher school levels must be encouraged. Likewise, it is necessary to strengthen the importance of mathematics and physics for the study of science and engineering fields that are regarded as crucial for the development of a knowledge-based economy. For relevant fields of study at secondary schools, mathematics should be included as an obligatory part of the school-leaving examinations. For the graduates to have a chance of finding better jobs it will be good to include also teaching of the so-called ´soft skills´
, the benefits of which are not sufficiently appreciated in the Czech Republic today.  

	B–M.6
Support the gaining of practical knowledge by HEI graduates 
	To increase the practical knowledge of HEI graduates, it is reasonable to stimulate students of higher grades to serve their internships in the application sphere. At the same time, it is necessary to strengthen the interest of the application scene in getting the students of higher grades for gaining their practical experiences there. This establishes the conditions for their follow-up employment. It is also advisable to create programme supporting the HEI students (fresh graduates), who serve their internships in the application sphere, especially in the areas associated with the applied R&D and introduction of innovations in enterprises or in knowledge-intensive fields.

	B–M.7
Develop motivation for involvement in lifelong learning
	Economically active population, those being temporarily unemployed, as well as seniors should be motivated to get involved in the system of lifelong learning. Lifelong learning programmes must correspond with the actual labour market demands in the individual regions. At the same time, it is advisable to aim these programmes at gaining knowledge that is necessary for further development of a knowledge-based economy in the Czech Republic (e.g. education in new perspective fields, utilization of knowledge in practice, enterprise and entrepreneurial abilities, etc.). The supply of lifelong learning courses should become a stable part of educational activities of SSs and HEIs. Encouraging lifelong learning needs an effective use of financial means from EU Structural Funds (especially OP Education for Competitiveness). In connection to the growth in the quality of education, the involvement of elementary and secondary school pedagogues in well-conceived lifelong learning programmes for pedagogues is important, too. 

	The fulfilment of targets is further supported by following system and motivation measures proposed in other areas:

	Environment and system
	A–S.4
Introduce regular and consistent ex post evaluation of R&D results and impact  
A–S.7
Improve the quality of managerial control in ROs (including HEIs) in connection to strengthening their second (and third respectively) role
A–S.11
Improve the publicity and promotion of R&D&l in the media

	R&D&I financing


	C–S.1
More differentiate the allocation of financial resources according to the evaluation of R&D results  

C–S.2
Establish conditions for involvement of the Czech Republic in the European Research Area 

	Infrastructure and     co-operation
	D–S.2
Create conditions in ROs and HEIs for coopration with enterprises
D–S.3
Build the platforms for co-operation at regional, national and international levels
D–M.3
Stimulate the involvement of young researchers and students in projects within the research infrastructures

	Financing of research, development and innovation

	Many drawbacks persist in financing of research, development and innovation in the Czech Republic.

	Public R&D funds in Czech Republic are not sufficient and their spending is not yet effective.
	Despite the public R&D funds’ growing in the Czech Republic more quickly than in other European countries, their relative amount (considering the number of inhabitants and economic maturity) is still below the EU average. This is caused, among other things, also by an insufficient readiness to implement programmes for supporting R&D from public funds. The public R&D support is provided to a wide spectrum of fields and this weakens the potential for excellence creation. The allocation of financial means in the form of institutional support is not sufficiently tied to the evaluation of research work yet. It results not only in poor number of scientific publications and their citations, lower number of patents, new technologies, products and services, as well as lower motivation of researchers to carry out high-quality research.  

	The Czech research yet fails to make a sufficient use of opportunities and financial resources offered by the European Research Area.
	The international co-operation in R&D&I is an important prerequisite for the Czech research keeping pace with the world and poses an opportunity for improving its quality and excellence. Despite a high degree of openness of the Czech economy, the Czech Republic belongs among countries with a relatively low level of international co-operation in R&D&I projects and the Czech research yet fails to make a sufficient use of opportunities and financial resources offered by the European Research Area. Even if the involvement of Czech research teams in the international Eureka Programme is satisfactory, the participation in EU Framework Programmes does not reach the desired level yet. It also turns out that Czech research workers only scarcely work as coordinators of European projects.

	Private R&D spending still does not reach levels that are normal in EU-15 countries, with the Czech enterprises investing a lower portion of their turnover in R&D than the enterprises abroad.
	Even if the private sector spending for R&D has been growing in the recent years in the Czech Republic, it still does not reach the levels of advanced countries of EU-15. The Czech private research is concentrated mainly in enterprises with foreign capital that have a long-term concept of development, including R&D. The Czech enterprises invest a lower portion of their turnover in R&D than the enterprises abroad and rather concentrate on adapting products to the local market and deriving benefits from the ever-weaker comparative advantages of the Czech Republic (especially the cheap labour). The innovation spending is still dominated by items like the purchase of technology equipment and know-how, often from abroad. Unlike the EU-15 countries, the prevailing part of R&D spending is realized in medium-low-technology industries.

	Financing innovative activities by venture capital is practically non-existent in the Czech Republic.  
	The venture capital investments represent an important source of finance for innovative enterprises in the start-up phases of their development. But financing of innovative activities by venture capital is in principle non-existent in the Czech Republic. The reasons are partly the legislative and tax barriers and partly an insufficient demand for this type of financing tied with the concerns of entrepreneurs about the loss of independence in decision-making after a venture capital investor joins the company. And the enterprises often do not attain a sufficient year-to-year growth required by the venture capital investors. Even the support activities of public administration in this area are insufficient so far.

	Therefore the global target in the area of R&D&I financing is to 

	C. Ensure effective allocation of public and private financial resources for research, development and innovation
	The public support system must significantly stimulate both the excellence in R&D and practical usability of R&D results. The allocation of financial resources must be therefore adequately tied up to the evaluation of R&D results. At the same time, public finance must effectively stimulate enterprises to realize R&D&I. Also private financial resources, including venture capital, must be available for R&D&I. Along with the growing investments in R&D&I, this will reflect positively in the growing research activities and increased competitiveness of enterprises. The efforts should be directed towards the concentration of all financial resources that will enable the implementation of large projects of fundamental and applied research and experimental development with results that can be used in practical applications. The Czech research needs to become more actively involved in the European Research Area and the Czech research teams need to make use of more opportunities in the international research.

	In order to attain this global target, it is advisable to strive to fulfil the following partial targets:

	C.1 Use the national public R&D funds effectively
	The public R&D&I spending is a crucial tool of the national innovation system for increasing the use of knowledge-based competitiveness. It is therefore important not only to increase the public R&D funds, but also improve their spending (C–M.1 measure). On one hand, the public financial sources must lead to growth in excellence in selected scientific disciplines and on the other it is also necessary to boost the applied research and creation of knowledge utilizable in practice (see D target, D–S.2 and D–M.4 measures). Public money should preferably support R&D within the Czech strategic focus area, i.e. fields regarded as crucial to the development of competitiveness and enhancement of the life quality of Czech population (C–M.2 measure). 

	In particular, it is necessary to ensure that allocation of public R&D funds is linked to the quality of results being attained.
	The creation of a high-quality system of regular ex post evaluation of R&D results, which takes into account both the quality of research and usability of its results, is a crucial prerequisite for the effective allocation of public money supporting research, development and innovation (see A target, A–S.4 measure). The final goal is to differentiate the public funds being provided according to the attained results, so that the top research institutions are adequately stimulated to further research activity (C–S.1 measure). The purposeful utilization of public funds and satisfactory concentration of sources for research and development in the fields that are pivotal from the view of the growth in Czech competitiveness and quality of life require that long-term R&D priorities are set (A–S.3 measure).

	C.2 Get more actively involved in the European Research Area. 
	The international co-operation in R&D&I that accelerates and enhances the process of creation, transfer and use of knowledge represents today a necessary requirement for maintaining competitiveness in all socioeconomic areas. The aim is therefore to get better involvement of Czech research teams in the European Research Area and in the international research. This should result in the Czech research being linked up with the leading European and world research institutions and having access to top supranational research infrastructures and new knowledge. It is also important to create a system for transferring the results of EU projects to the Czech research. At the same time, the Czech Republic needs to become more intensively involved in the creation of the European Research Area through its active participation in the elaboration of conceptual documents (e.g. in the Competitiveness Council or European Research Council) and preparation and implementation of the European strategies in R&D (e.g. reform of the patent system in Europe). The Czech Republic’s participation in EU controlling research structures should have better management and coordination. 

	It is important to create such environment at HEIs and other ROs that will stimulate the involvement in international projects. 
	The creation of a motivational environment at ROs, including HEIs, is an important condition for a higher involvement of Czech teams in the international research (C–S.2 measure). At the same time, it is necessary to strengthen the awareness of Czech entities of the opportunities, forms and rules of co-operation at the international level, including the issues connected with the intellectual property rights protection, and help their involvement in the international research programmes (C–M.3 measure). The situation can get better by creating better conditions for arrival of foreign researchers or through a higher involvement of Czech researchers in the programmes supporting the international mobility (see also B.1 target, B–S.1 and B–M.2 measures).

	C.3 Stimulate private spending on research, development and innovation 
	The growth in R&D&I investments is a crucial prerequisite for strengthening the competitive advantage of enterprises that is based on the use of knowledge. In this connection, public funds must become a “catalyst” stimulating in a suitable and adequate manner the enterprise sphere to increase R&D&I spending constantly.

	The programmes with a financial co-participation of enterprises and indirect support for R&D through tax relieves is an important stimulating tool.
	The public funds provided under the supporting programmes consistently requiring a financial co-participation of enterprises can become an important stimulating factor for the growth of private investments in R&D. Also the financial resources from EU Structural Funds need to be effectively used for the R&D support, mainly by SMEs (C–M.4 measure). Besides the direct tools, it is important to use also indirect tools of support, such as tax relieves for R&D (C–S.3 measure) for stimulating private investments in R&D&I.

	C.4 Stimulate venture capital investments
	One of the goals of a pro-innovation policy is to improve access to venture capital. Both the direct and indirect stimulation of venture capital investments in innovation projects must become an integral part of cultivation of the innovation environment in the Czech Republic, because these investments represent an important source of finance for innovation projects in the early stages of development that are always connected with a higher level of risk.   

	In particular, it is necessary to adjust legislation and stimulate creation of venture capital funds in a suitable manner.
	First of all, the tax environment in the Czech Republic needs amendment; in particular, it is necessary to remove the multiple taxation of venture capital investors. Tax incentives on venture capital investments will have a positive effect, too (C–S.4 measure). The creation of venture capital funds must be stimulated, for example by establishing venture capital funds based on public and private partnership (C–M.5 measure). The effectively running networks of business angels are no less important part of an environment favourable for capital investments in innovative enterprises in their early stages of development (C–M.6 measure).

	To fulfil the targets, following system measures need to be implemented:

	C–S.1
More differentiate the allocation of financial resources according to the evaluation of R&D results 
	In conformity with the proposed R&D reform, it is necessary to strengthen significantly the effect of R&D result evaluation on further allocation of public funds. This way the public support will be correctly aimed towards excellence and practical usability of R&D results. The appreciation of research quality by the amount of allocated public funds at the level of research institutions, together with an effective system of management of these institutions, will be reflected in the better wage assessment for high-quality researchers and better equipment of research institutions. This will have a positive effect consisting in a higher attractiveness of Czech research institutions for the prominent researchers from abroad (brain gain) and higher motivation of students towards the work in science.

	C–S.2
Establish conditions for involvement of the Czech Republic in the European Research Area. 
	The international co-operation in R&D is an important aspect of development and transfer of knowledge. The creation of an information background, better management and coordination and adequate motivation of the Czech representatives to take part in the EU managerial research structures would contribute to the more effective utilization of all possibilities offered by involvement in the European Research Area. It is also vital to stimulate researchers to become more intensively involved in the international R&D co-operation, e.g. to take part in the European research projects (mainly under the EU framework programmes). There should be provided an adequate background at institutions of higher education and other research organisations that will ensure the necessary administration and accounting activities, settlement of financial and legal issues, etc. for research teams involved in the international co-operation. 

	C–S.3
Create tax environment stimulating private R&D investments 
	It is advisable that the tools of indirect support for private R&D investments are used widely. In spite of tax incentives to realize own research and development having to a certain extent a positive stimulating effect
, there exists a possibility that own research of (usually large) firms will be given priority over the co-operation with RO. Therefore it is useful to use this tool to strengthen the co-operation between the research and application spheres, too.
 At the same time, the main advantage of indirect supporting tools – their general application - must be ensured.

	C–S.4
Create favourable legal conditions for venture capital investments 
	The favourable conditions in the area of taxes and other legislation are an important factor of development of venture capital investments in the innovative enterprises. The removal of multiple taxation on returns from the venture capital investments and adjustment of regulatory measures for investments of financial institutions that participate in financing the enterprise development by venture capital in the advanced countries (e.g. pension funds and insurance companies) would contribute to the enhancement of the environment under the Czech conditions.

	To fulfil the targets, following motivation measures need to be implemented: 

	C–M.1
Increase public R&D spending in accordance with the needs of a knowledge-based economy with a simultaneous strengthening of targeted support 
	The public R&D spending must correspond to the needs of a knowledge-based society not only with the dynamics of its growth, but particularly with its structure. It is necessary to strengthen the importance of R&D support provided through the targeted grants to projects of fundamental research (grant projects) and programme projects fulfilling the objectives of applied research and development. An emphasis should be given on supporting the large research projects comprising components of both fundamental and applied research, development and subsequent testing whether they are utilizable in practical applications (i.e. projects covering the full innovation cycle). In case of complex projects, an administratively well-arranged system of support should be provided at the same time, which will ensure an effective pooling of money from several sources. However, it must be ensured that when selecting these projects, no support is given to ´formal´ projects of institutions that propose them.

	C–M.2
Boost the excellence in R&D in areas corresponding to the needs and strategic focus of the Czech Republic
	The public funds supporting R&D must be effectively spent in order to attain excellence in R&D, or at least attain or maintain the European average. Since the Czech Republic with its capacities cannot attain excellence in all fields of science, it is necessary to identify those needs and opportunities for the development of the Czech Republic, to the fulfilment of which the Czech R&D can contribute. The public funds must markedly boost the quality and be preferentially directed towards the areas identified according to the tradition, attained results, already existing capacities in research and application spheres, as well as expected trends in R&D and technologies.

	C–M.3
Intensify dissemination of information and increase awareness of European programmes supporting R&D&I 
	Taking advantage of the European programmes and initiatives supporting R&D&I (e.g. the Competitiveness and Innovation Framework Programme, 7th Framework Programme of European Communities for Research, Technological Development and Demonstration Activities, EUREKA, etc.) is an important source of public financial sources for research and innovation activities. And considering the capacities being built it will stay this way also in the future. Therefore it is advisable to accompany the investments into research infrastructure by intensifying the activities directed at dissemination of information on the possible participation in the European programmes, their rules and guidance on how to get involved in such co-operation. 

	C–M.4
Use the public funds (including SFs) to stimulate enterprise investments in R&D&I
	To strengthen the private R&D funds and increase the effectiveness of public R&D spending, it is advisable to strictly require a financial co-participation of the application sphere in all programmes supporting the applied research and to take into account the active co-operation of research and development workplaces with practice. The ability of research institutions to provide applicable results should be markedly reflected in the amount of public funds being obtained (see also C–S.1 measure). The growth in private investments of small and medium-sized enterprises (SMEs) in R&D would be further supported by direct allocation of a certain proportion of public R&D funds exclusively for the use of SMEs. Because SMEs often face financial obstacles when developing the innovation activities, it is advisable in these enterprises to support not only R&D, but to a certain extent also the introduction of innovations. From the view of a balanced regional development, the public funds (in this connection particularly sources from EU Structural Funds) need to be spent on strengthening the research and innovation potential in order to gradually wipe out the regional differences. 

	C–M.5
Stimulate venture capital investments in early stages of innovation projects
	Founding the venture capital funds on a basis of public and private partnership is a suitable measure for stimulating the private investments in early stages of development of innovative enterprises. The public resources in these funds contribute to increasing the leverage effect of private investments thus increasing the proportion between the potential return and risk of the investment failure for private investors. Last but not least, it is always advisable to use the indirect tools to stimulate the venture capital investments in the development of innovative enterprises by means of tax allowances in the form of relieves or lower tax rates for returns on these investments.  

	C–M.6
Stimulate co-operation within the business angel networks 
	Besides the venture capital funds investments, an important component of the innovation-friendly environment is the presence of informal investors, the so-called business angels. The co-operation of these investors within a joint investment process and information sharing increase the effectiveness of these investments in innovation (usually risk) projects of enterprises in their early development stages. Stimulating co-operation within these business angel networks is therefore a proper part of measures striving to create an investment-friendly environment in the Czech Republic. 

	The fulfilment of targets is further supported by following system and motivation measures proposed in other areas:

	Environment and system
	A–S.1
Fromulate the research, development and innovation policy and guarantee its fulfilment
A–S.2
Ensure the coordination of policies at both national and regional levels and synergies of all public sources for the area of a knowledge--based economy 
A–S.3
Set thematic priorities in R&D to target the policy 
A–S.4
Introduce regular and consistent ex post evaluation of R&D results and impact 
A–S.5
Improve analytical activities in all areas of a knowledge-based economy and support the activity of an institution established for this purpose 
A–S.6
Modify R&D&I policy and its tools on a continuous basis according to the results of actual trends analyses
A–S.7
Improve the quality of managerial control in ROs, including HEIs, in connection to strengthening their second (or third) role 

A–S.8
Develop strategies aimed at implementation of new knowledge and intellectual property rigths protection in ROs, including HEIs.
A–S.9
Cooperate in formulation of investement strategies for ROs, including HEIs, with key enterprises in the region 

A–S.10
Create an innovation-friendly environment 
A–S.12
Present the results of Czech R&D at home and abroad

	Human resources for R&D&I
	B–S.1
Create favourable conditions for arrival of researchers and experts from abroad 
B–M.2
Stimulate international two-way mobility of researchers and HEI students 
B–M.3
Encourage two-way horizontal mobility between HEIs, other ROs and the enterprise sphere 
B–M.4
Support the enhancement of managerial skills among employees of ROs, including HEIs

	Infrastructure and     co-operation
	D–S.2
Create conditions in ROs and HEIs for co-operation with enterprises
D–M.1
Support the creation of conditions for excellence from SF where the sustainability of operation will be guaranteed at the same time 
D–M.2
Use the SF resources to increase the potential for utilization of R&D results in innovation in less developed regions
D–M.4
Encourage the rise of centres for transferring R&D knowledge into practice at HEIs and other ROs
D–M.5
Encourage the rise and development of functional innovation infrastructure, including related advisory services
D–M.6
Encourage projects with joint participation of the enterprise sphere and public research
D–M.7
Encourage the rise of technology-oriented firms (incl. spin-offs) from  HEIs and other ROs
D–M.8
Enhance the mutual and international co-operation between the innovation infrastructure organisations

	Infrastructure and co-operation

	Besides the availability of qualified human resources and financial resources, also a high-quality infrastructure is important for the development of research.

	However, the research infrastructure in the Czech Republic is fragmented by size and often lacks adequate equipment.
	The Czech research infrastructure is characterised by fragmentation by size, strong geographical concentration in Prague and inadequate instrumentation in some cases. The barrier to excellent research is particularly the lack of large research infrastructure whose instrumentation and financial and human capacities would make it possible to implement large research projects at the world top level, including utilization of their results. 

	The infrastructure for transfer of knowledge from the public research to application sphere is practically non-existent,  ...
	The infrastructure for transfer of knowledge from the public research to application sphere that represents another significant factor of the competitiveness growth based on the use of knowledge is lacking in the Czech Republic or works ineffectively as a result of unfavourable environment. The consequence is a poor co-operation of HEIs and other ROs with the application sphere reflected in an insufficient utilization of new R&D knowledge in practice. Another consequence of the functionless infrastructure for knowledge transfer can be an insufficient orientation of public research towards results utilizable in practical applications.

	... and the innovation infrastructure has not yet been satisfactorily developed and usually does not provide good services.
	The innovation infrastructure providing support services specifically oriented towards developing innovation activities is not effective enough in the Czech Republic. Despite many new entities of innovation infrastructure financed under SFs being established since 2004, the absence or poor quality of support services for utilization of knowledge in applications, low support to technology transfer, insufficient support for mediation of contacts or practically non-existent guidance on intellectual property rights are the main drawbacks.  

	The insufficient co-operation between the public research and application sphere is another significant weakness of the Czech innovation system. 
	The co-operation between the research and application spheres and other participants in the national innovation system is still insufficient in the Czech Republic. This is reflected in the detachment of the process of knowledge creation and its transformation into practical applications. Reasons can be seen, among other things, in different approaches and motivations of the public and private sectors to this issue and in the environment that does not stimulate researchers to co-operate with the application sphere. Also the co-operation inside the business sector in joint innovation activities (e.g. within clusters) so far is underrated by both the enterprises and state administration. 

	Therefore the global target in the area of infrastructure and co-operation is to 

	D. Provide infrastructure for research, development and innovation and intensify the co-operation between the research and application spheres
	A dense network of effectively working entities must be built using the investments in research infrastructure realized at national and regional levels that will ensure a sufficient research capacity for own activities or for meeting the demand of other entities. The innovation infrastructure built with the state support will then facilitate the rise of new innovative enterprises and boost the transfer of knowledge, thus supporting the innovation development. At the same time, the co-operation of individual participants during the innovation process must be effectively stimulated based on the triple-helix model. 

	In order to attain this global target, it is advisable to strive to fulfil the following partial targets:

	D.1 Build effective infrastructure for excellent fundamental and applied research 
	Building an infrastructure for excellent fundamental and applied research and development and ensuring conditions for its sustainability is an important target. The present trend in research implies that in order to attain excellence it will be necessary to increase the emphasis on creation of geographically concentrated centres of regional, national or international importance, enabling the implementation of larger research projects of a multidisciplinary character. The high-quality research infrastructure will also create conditions for top research concentrating the leading Czech and foreign researchers. At the same time, it will favourably influence the interest of young researchers and students in scientific career. Despite the construction of a high-quality infrastructure for fundamental and applied research, the aim is also to create conditions for financial sustainability of its operation without any absolute dependence on public funds, i.e. using both the private and foreign sources. 

	It is necessary to use effectively the financial resources from the EU Structural Funds for building and expanding the research infrastructure, its sustainability must be ensured, too. 
	Until 2015, the Czech Republic has a unique opportunity to use the extensive resources of the EU Structural Funds. Not to turn this opportunity into a threat for the future development of R&D&I in the Czech Republic, it is necessary to strive for effective utilization of these resources to create conditions for realization of an excellent research with practical utilization of R&D results (D–M.1 measure). At the same time, it is necessary to use these sources to strengthen the research infrastructure in regions. This will increase the potential for realization of a high-quality applied research and experimental development utilizable in follow-up innovation activities, including the commercialization of results, which is a necessary prerequisite for a long-term sustainability of this infrastructure (D–M.2 measure). It is therefore also advisable for effective utilization of research infrastructures and securing their sustainability to engage in their management the representatives of the public sector, application sphere and other entities (D–S.1 measure). From the perspective of development of human resources for R&D, the engagement of young researchers and students in a sufficient number in projects solved in top R&D infrastructures will have a positive effect, too (D–M.3 measure). In connection to the selection of projects to be supported under SF, the responsible decision-making of the state administration taking into account all professional and regional aspects of evaluated projects is also vital.

	D.2 Create infrastructure for transfer of R&D knowledge
	Research and development need not only a high-quality research infrastructure to be built, but also favourable conditions and infrastructure for the later phases of research to be created that will facilitate and accelerate the process of transfer of R&D results to practical applications. At the same time, this infrastructure must strengthen the effective and lasting links to the application sphere, thus creating conditions for the implementation of demanding multidisciplinary projects with joint participation of the public and private sectors. 

	Besides establishing the knowledge transfer centres, it is necessary to develop strategies for knowledge utilization in practice and appropriate policy for the intellectual property rights protection at HEIs and other ROs. 
	In conformity with the change in management and fulfilment of the third (and the second) role of HEIs (and other ROs), it is necessary to develop strategies in these institutions aimed at utilization of new R&D knowledge, along with simple administrative processes and corresponding environment for the intellectual property rights protection (A–S.8 measure). A crucial step is to establish and finance the operation of knowledge transfer centres at the individual research institutes of HEIs and other ROs. They will not only actively search for new knowledge realizable in practice, but also act as “contact” points for enterprise (D–M.4 measure). An increased emphasis on practical use of results in evaluation of the applied R&D will have a positive effect, too (A–S.4 measure).

	D.3 Create functional innovation infrastructure 
	The creation of a functional innovation infrastructure comprising science parks, innovation centres, business incubators and knowledge transfer centres must belong among the primary goals of a policy supporting development of innovation at the regional and national levels. The aim must be to establish conditions for foundation and development of innovative enterprises (mainly small and medium-sized) and their purposeful linking to the research organisations within the region. To ensure effective running of the innovation infrastructure, a consensus must be reached among the participants in the regional or national innovation systems as to the necessity of this infrastructure.

	The target group must be especially the small and medium-sized innovative enterprises and for its building, development and operation an effective utilization of resources from EU SF and other financial sources is vital. 
	The innovation infrastructure must provide complex services of high quality aimed at R&D realization, introduction of innovation and increase in the enterprise competitiveness (D–M.5 measure), with the target group being especially the small and medium-sized enterprises (SMEs). Last but not least, the innovation absorption capacity in regions, i.e. the ability of application sphere to use R&D results for increasing the competitiveness of regions and quality of life, needs to be strengthened.  Besides the EU Structural Funds, it is also necessary to make use of other support tools of the European Commission, e.g. the Competitiveness and Innovation Framework Programme (CIP) and other European initiatives for strengthening research, development and innovation.   

	D.4 Enhance the     co-operation in research, development and innovation
	The aim must be to create a pro-innovation environment that will stimulate co-operation between all participants in the national innovation system at the regional, national and supranational levels by means of system measures and suitable financial instruments. This will lead to an increased effectiveness of R&D&I investments and accelerated transfer of knowledge between the individual entities of the innovation process.  

	In particular, it is important to create conditions for co-operation between the public and private sectors and stimulate this co-operation in a suitable manner.
	The pivotal thing is to create such conditions at public HEIs and other ROs (resulting from the strategies for R&D results utilization, see A–S.8 measure) that will also stimulate the researchers to create knowledge utilizable in practice and co-operate with the application sphere on concrete research projects (D–S.2 measure). The managerial control in these institutions, as well as the managerial skills of their employees, needs to be enhanced, too. (A–S.7 measure). The mutual co-operation between the public research and enterprise sphere is stimulated also by projects with joint participation of both these sectors (D–M.6 measure). It is also advisable to encourage the rise of new technology-oriented firms from ROs and HEIs (D–M.7 measure). The strengthening of co-operation and partnership in R&D&I involving all key participants (public research, enterprises and state administration) through establishment of functional groupings such as clusters, platforms, etc. (D–S.3 measure) and their better cohesion at regional, national and supranational levels (D–M.8 measure) will have a positive effect, too.  

	To fulfil the targets, following system measures need to be implemented:

	D–S.1
Involve the enterprises, state administration and other entities in the management and activities of research infrastructures 
	The creation of a high-quality research infrastructure is only one among many steps on the road of the Czech research towards attaining a leading position in the selected fields. An effective utilisation and financial support to the operation of this infrastructure need that the representatives of the public sector, application sphere (enterprises and other users of results) and other entities (including the financial institutions) are involved in the management of these centres. This way the conditions for co-operation of the research sphere with other participants of the innovation process in realization of joint research projects with a potential for practical utilization of results may be created at the same time. 

	D–S.2
Create conditions in ROs and HEIs for co-operation with enterprises 
	It is necessary to create such environment in ROs (and HEIs) that will facilitate the co-operation with enterprises. A necessary condition is to increase the openness of HEIs and other ROs towards this co-operation that cannot be reached without changing the system of management in these entities (see A–S.7 measure). HEIs and other ROs need a truly motivating system for evaluation of work of researchers that adequately takes into account the practical utilizability of results and stimulates the researchers to propose innovative solutions and get contracts from the application sphere at the same time. Another task is to formulate explicit rules for distributing the financial resources obtained by researchers, research institutions and public administration concerned, including the utilization of experimental equipment and other infrastructure of ROs (see A-S.8 measure).

	D–S.3
Build the platforms for co-operation at the regional, national and international levels
	The co-operation in R&D&I between all key participants should be intensified through building the platforms for co-operation. It is necessary to initiate the rise of technology platforms at national and international levels, where HEIs and other ROs, individual enterprises and entrepreneurial unions, public administration representatives, financial mediators and other participants in the national innovation system will get involved. It is also vital to intensify the co-operation in R&D&I at regional level, particularly under the cluster initiatives following the strategies of development of competitiveness of each region. 

	To fulfil the targets, following motivation measures need to be implemented: 

	D–M.1
Support the creation of conditions for excellence from SF where the sustainability of operation will be guaranteed at the same time 
	The EU Structural Funds resources focused on R&D development support (OP Research and Development for Innovation) should contribute to the development of infrastructure enabling through its sufficiently large and concentrated capacity to realize an excellent research. When deciding where to direct these sources, the sustainability of such infrastructure from the perspective of its effective operation after termination of support under SF must be necessarily taken into account. Considering the financial limits of public budgets, it is not possible to rely exclusively on public sources in financing this research infrastructure. The research infrastructure must be profiled as excellent research centres open to both the educational and application spheres (Centres of Excellence) and there must be mechanisms established for financing their operation. It is necessary to realize that only few top centres of excellence can be established in the Czech Republic, but the background of a high-quality university or other research organisation must be provided continuously.  

	D–M.2
Use the SF resources to increase the potential for utilization of R&D results in innovation in less developed regions  
	Besides building the infrastructure for excellent research, it is necessary to use the EU Structural Funds resources to strengthen the potential of applied research in regions so that sufficient capacities are provided for realization of research according to the needs of regional development. With regard to mitigating regional disparities in economic development, the less developed and structurally afflicted regions must not be ignored. If it be to the contrary, the differences in economic level and development potential of regions could increase. It is also important to intensify the co-operation with other (mainly neighbouring) EU countries in building the R&D capacities.

	D–M.3
Stimulate the involvement of young researchers and students in projects within the research infrastructures
	Similarly important is to stimulate the involvement of young researchers and HEI students (especially of higher grades) in R&D projects within the research infrastructures. In this connection, an active participation of institutions of higher education in research projects realized within these research centres is a necessity and will have a positive effect on both the growth of expert knowledge and increased interest of students in further research work.   

	D–M.4
Encourage the rise of centres for transferring R&D knowledge into practice at HEIs and other ROs.
	Creating the conditions for successful transfer to practice of knowledge arising within R&D carried out at HEIs and other ROs is a basic prerequisite for increasing the co-operation between the research and application spheres and for fulfilment of the third role of higher education institutions (and second role of other ROs respectively). It is important to encourage the rise of centres for transferring knowledge from the public research into practice that will create conditions for connecting the supply of R&D results with the demand of the application sphere. These centres will also strengthen the potential of research at HEIs and other ROs for commercialization of results of public R&D and for making the innovation processes more effective. The centres for knowledge transfer can help researchers in commercialization of new knowledge (for example, through searching knowledge suitable for commercialization and verifying its potential for filing patent application, rise of spin-offs, etc.).

	D–M.5
Encourage the rise and development of functional innovation infrastructure, including related advisory services 
	The effective development of innovative enterprises and transfer of new knowledge to practice is supported by an innovation infrastructure in the form of innovation centres, technology transfer centres, enterprise incubators, etc. The development of this infrastructure at regional level should be therefore encouraged from the state level and in particular from the regional level, with the links to the regional development strategies being crucial in this area. Similarly important is also the tie of innovation infrastructure to the regional research and educational systems, as well as the enterprise sphere and state (or public) sector. In connection to the development of innovation infrastructure, an emphasis must be put on strengthening the advisory support services representing a substantial part of the development of research, development and innovation. Development of this “soft“ infrastructure must be accentuated particularly with respect to the realization of R&D and introduction of innovation in SMEs, specifics of R&D&I management, and utilization of EU tools to support R&D&I. It is therefore pivotal to stimulate the innovation infrastructure operators to develop these services, thus attaining the full functionality of the built infrastructure.

	D–M.6
Encourage projects with joint participation of the enterprise sphere and public research
	The encouragement of projects with a joint participation of the public research and enterprise sphere (mainly under the programmes that will support the full innovation cycle from the fundamental research and applied research to prototype or technology development) should contribute to better co-operation between the public R&D and enterprise sphere and higher effectiveness of the public R&D spending. The condition for this encouragement should be an active financial participation of the private sector, for which obtaining public financial sources for R&D projects means a significant leverage effect for valuation of own investments. 

	D–M.7
Encourage the rise of technology-oriented firms (incl. spin-offs) from HEIs and other ROs
	It is vital to encourage the rise of new firms from HEIs and other ROs that are founded on the basis of new and unique knowledge of research carried out in these organisations, because these firms have the best chances to become natural partners of the public research for co-operation in R&D&I. It is also necessary to create corresponding conditions and environment at HEIs and other ROs that will stimulate researchers, pedagogues and students to establish these firms, while enabling the activity of these firms at HEIs and other ROs in early stages of their existence at the same time. Also conditions must be provided for these researchers to be able to return to their research work and pedagogic process after their activity in this newly established firm has terminated. 

	D–M.8
Enhance the mutual and international co-operation between the innovation infrastructure organisations  
	Building networks of individual entities of the innovation infrastructure contributes to the enhancement of services provided by this infrastructure to the enterprises and to a more rapid transfer of new knowledge to practice. The interconnection of the innovation infrastructure helps faster development of the newly rising innovative enterprises due to an easier establishment of business contacts. With the growing world interconnection it is therefore necessary to stimulate also the co-operation between the individual entities of the innovation infrastructure not only at regional and national levels, but also at the international level (developing of networks). The network innovation structure from the top workplaces towards the individual regions should be established, too.

	The fulfilment of targets is further supported by following system and motivation measures proposed in other areas:

	Environment and system
	A–S.4
Introduce regular and consistent ex post evaluation of R&D results and impact 
A–S.5
Improve analytical activities in all areas of a knowledge-based economy and support the activity of an institution established for this purpose .
A–S.7
Improve the quality of managerial control in ROs (including HEIs) in connection to strengthening their second (or third) role.
A–S.8
Develop strategies aimed at implementation of new knowledge and intellectual property rights protecion in ROs, including HEIs. 
A–S.9
Cooperate in formulation of investment strategies for ROs, including HEIs, with key enterprises in the region 
A–S.10
Create an innovation-friendly environment

	Human resources for R&D&I
	B–S.2 
Differentiate HEIs according to their quality, including strengthening the role of research faculties and institutes 
B–S.3
Create a system of functional professor positions
B–S.4
Differentiate study programmes and create interdisciplinary fields of study in co-operation with the application sphere 
B–S.5
Introduce enterprise and IPR-related fields of study at HEIs, train to entrepreneurship 
B–M.3
Encourage two-way horizontal mobility between HEIs, other ROs and the enterprise sphere 
B–M.4
Support the enhancement of managerial skills among employees of ROs, including HEIs

	R&D&I financing
	C–S.1
More differentiate the allocation of financial resources according to the evaluation of R&D results
C–S.3
Create tax environment stimulating private R&D investments 
C–M.1
Increase public R&D spending in accordance with the needs of a knowledge-based economy with simultaneous strengthening of targeted support 
C–M.2
Boost the excellence in R&D in areas corresponding to the needs and strategic focus of the Czech Republic 
C–M.4
Use the public funds (including SFs) to stimulate enterprise investments in R&D&I 

C–M.5
Stimulate venture capital investments in early stages of innovation projects 

	Implementation of proposed measures

	Targets and measures outlined in the previous chapter are ...

	... heading towards the creation of a modern and functional national innovation system in the Czech Republic.
	The targets and measures proposed in the White Paper on Research, Development and Innovation should be heading towards a significant enhancement of the national innovation system in the Czech Republic. If the proposed measures are effectively realized, it can be expected that the situation in the Czech Republic will get better step by step; the vision outlined in the Green Paper on Research, Development and Innovation will be fulfilled and the Czech Republic will rank among the advanced EU countries with its functional and modern innovation system.   

	As a follow-up to the White Paper, a long-     -term stable R&D&I policy should be produced.
	As a follow-up to the White Paper on Research, Development and Innovation, a new complex and long-term stable National Research, Development and Innovation Policy and additional strategic documents should be produced that will cover a wide area encompassing not only the research and development alone, but also education as related to the education of human resources for the knowledge-based economy and the use of knowledge in innovation and enterprise, and this will provide a consistent interlinking of all above areas at the same time.    

	The outlined targets and individual measures need to be further elaborated and concretized; ...
	The targets and measures outlined in this White Paper on Research, Development and Innovation need to be further elaborated, concretized and their consistent implementation ensured. It is also vital to set the appropriate competencies, deadlines and responsibilities for fulfilment of individual measures (including the corresponding control mechanisms) and ensure an effective interlinking of all public financial sources for the knowledge-based economy; this means the financial resources from the EU Structural Funds, EU Framework Programmes and the state budget that will be heading towards the attainment of excellence in R&D and utilization of new R&D knowledge in practice, development of economy and quality of life in the Czech Republic. 

	... for all these purposes a lot of inspiration can be found in certain time-proven approaches in abroad (the so-called foreign good practices).
	For most of the proposed measures, the inspiration can be found in the approaches that have been successfully applied to solutions of similar drawbacks in the national innovation systems abroad (“foreign good practices“). Along with the White Paper on R&D&I, the Paper on Foreign Good Practices in realization of research, development and innovation policies has been prepared. It contains selected examples of system and motivation measures and a brief assessment of their possible implementation in the Czech Republic. Prior to concretization of each measure, it will be therefore beneficial to make use of this analysis on good practices, as well as other relevant information sources (e.g. database of measures in INNO-Policy TrendChart and EraWatch activities) and assess the transportability of approaches time-proved in abroad to the conditions of the Czech Republic.  

	To attain synergical effect, it is also important to assess the links between individual measures, ...
	To attain a functional national innovation system, it is vital to consistently assess and respect the links between the measures that are under preparation and those already implemented. Only this way it is possible to attain the desired synergy that will efficiently enhance the national innovation system and encourage the growth in competitiveness of the Czech Republic based on use of knowledge. At the same time, it is necessary to strengthen the mutual links between the individual participants from the public sphere (higher education institutions, research organisations), enterprises and state administration, thus ensuring their purposeful co-operation during the entire innovation process.

	... and at the same time determine measures that need to be implemented prior to the others.
	It is also important to set up a proper time schedule for implementation of individual measures, because in order to ensure synergy it will be useful that some activity is realized after the other. Therefore it will be beneficial to identify some of the most important system and motivation measures that must be realized as a priority, because their benefits will positively reflect in other measures. And on the contrary, also the measures, the effect of which will be significantly reduced or even eliminated if another measure is not realized sufficiently in advance, need to be identified.

	Some system measures, including legislative changes, should be realized as a priority.
	First of all, there should be implemented those system measures that will effectively encourage the creation of a pro-innovation environment in the Czech Republic. Another priority is to make legislative changes that will be directed towards creation of this pro-innovation environment (the list of the most important acts to be amended are attached as Annex II).

	Absolutely crucial for the development of a knowledge-based economy is a consistent and systematic evaluation of all programmes and projects financed from public money.
	Among the system measures that need to be implemented as a priority, there is undoubtedly the projection of evaluation of R&D financed from public financial sources into the allocation of R&D funds, because a consistent evaluation of all programmes financed from public resources is a prerequisite for successful implementation of other measures. If the system of R&D evaluation is consistently implemented and the allocation of financial resources adequately differentiated according to the accomplished results, the positive effect will be seen in many areas, either in excellence and quality of research work and use of new research knowledge in practice or in R&D&I co-operation of the public research with enterprise sphere. In connection to the wage assessment differentiation, the increase in the current insufficient number of researchers can be expected as well. 

	It is similarly important to monitor the impacts of implemented measures and modify the R&D&I policy according to the actual trends.
	A sophisticated and objective evaluation of realization of research, development and innovation policies and all other relevant conceptual documents, including the evaluation of actual results (impacts), must be made, too. It is also necessary to systematically monitor and evaluate the individual implemented measures and their mutual links, perform an analysis and modify them, if necessary, e.g. by changing the rules of financing, conditions for participation, extension, etc.  

	All targets and measures outlined in the White Paper on R&D&I are clearly summarised in Annexes III and IV.
	All global and partial targets outlined in the White Paper on Research, Development and Innovation are clearly summarised in Annex III. Annex IV illustrates what measures will contribute to the fulfilment of each global or partial target. Measures are ranked according to their particular areas (environment and system, human resources, financing, and infrastructure and co-operation). For each target, measures proposed for its attainment are marked with darker colour. Lighter colour is then reserved for measures proposed for another target, but effectively contributing to the attainment of this given target (the table shows only the most important links).  


	Annexes

	ANNEX I – BRIEF SWOT analYSIS of R&d&I  IN THE cR


	
	Environment and system 
	Human resources for R&D&I
	R&D&I financing  
	Infrastructure and co-operation

	Strengths
	· Existence of the National Innovation Policy and its implementation

· Creation of strategic development plans at the level of regions 

· Attractiveness of the Czech Republic for foreign investments

· High openness of Czech economy
	· Number of researchers has been growing more rapidly than in the EU

· Level of some research teams is comparable to the best in the world 

· Tradition in education in engineering fields 

· High employment rate in medium high-tech and high-tech industries
	· R&D expenditure growing more quickly than in the EU

· Existence of tax incentives for R&D investments 

· Stable rise in capital stock (reflects the investment activity in the Czech Republic)
	· Well-developed network of educational research institutions

· Developing network of science and technology parks and incubators

· Strong engineering sector base

	Weaknesses
	· Not assigned competencies for the area of innovation

· Fragmentation of the public R&D funds

· R&D evaluation system not taking into account the quality of results

· Improper tax environment for venture capital

· Low labour market flexibility

· Unfavourable business environment

· Weak innovation culture

· Insufficient publicity of Czech science in the media 
	· Low number and unsatisfactory professional structure of HEI graduates

· Low number of researchers

· Low horizontal mobility of researchers and professional staff

· Unsatisfactory age structure of the research and pedagogic staff

· Low awareness of industrial property rights

· Insufficient knowledge and use of modern methods of management 

· Low participation in lifelong learning

· Low language skills and internationality of students 

· Lacking “soft skills“ education

· Insufficient migration policy
	· Insufficient R&D spending

· Unsuitable structure of R&D spending for developing a knowledge-based economy

· Low effectiveness of public and private R&D spending

· Low share of private money in public R&D

· Low corporate innovation spending 

· Insufficient support for R&D and innovation

· Insufficient use of venture capital and Business Angels
	· Insufficient co-operation of HEIs and research institutions with enterprises 

· Lack of support services to innovation infrastructure 

· Low participation of Czech entities in the Framework Programme for R&D

· Low quality of high speed data networks and high cost of their use 

· High energy and raw material intensiveness of production in the Czech Republic 

	Opportunities 
	· Adoption of the Reform of the research, development and innovation system

· Increase interest of firms (mainly high-tech) in Czech R&D as a result of growing knowledge-intensiveness of production

· Creation of environment stimulating the use of public procurement to support innovation

· Inflow of foreign investments
	· Use of resources from SF for 2007-2013

· Rise in the attractiveness of the Czech Republic for researchers and other experts from abroad

· Strengthening of “entrepreneurial spirit” in research institutions and at HEIs 

· Increased awareness of industrial property rights

· Adoption of tertiary education reform 
	· Use of resources from SF for 2007-2013

· Introduction of tax incentives for private purchase of R&D from public sector 

· Creation of a stimulating tax environment for venture capital investments

· Inflow of foreign investments to technology-intensive industries

· Increased interest of firms in patents and innovation

· Use of public procurement for supporting innovation
	· Use of resources from SF for 2007-2013

· Involvement of Czech entities in the international R&D co-operation

· Change in the HEI management system leading to increased interest in co-operation with the application sphere 

· Reducing energy intensiveness through searching new ways (eco-innovation)

	Threats
	· Decrease in the quality of research as a result of insufficient linking of funds allocation to the evaluation of R&D results

· Decrease in competitiveness of Czech enterprises

· Rise in regional disparities and formation of a dual economy

· Decrease in the attractiveness of the Czech Republic for foreign investments
	· Critical shortage of researchers in relation to extending R&D capacities through EU SF

· Brain drain and a barrier to brain gain due to low wages 

· Lack of qualified labour in enterprises related to the development of production

· Rigid educational system and its breakaway from the needs of innovative enterprises
	· Dependence of the public research infrastructure newly built from EU SF exclusively on public budgets 

· Ineffective use of EU SF

· Decrease in the attractiveness of the Czech Republic for direct foreign investments (e.g. as a result of strong currency)
	· Insufficient use of research infrastructure built from the resources of EU SF 

· Deepening of the public R&D isolation 

· Decrease in industrial competitiveness linked to the rise in energy and raw material prices 


	ANNEX II – LIST OF LEGISLATION

	This Annex summarises the most important acts that relate to the White Paper on Research, Development and Innovation and will need to be amended in connection to the Reform of the Research and Development System and the next National Research, Development and Innovation Policy.  

	Act No.130/2002 Coll. on the Support of Research and Development from Public Funds and on the Amendment to Some Related Acts (R&D Support Act), as amended. The amendment to the Act No. 130/2002 Coll. has been imposed by the Government resolution approving the reform (Government Resolution No. 287 of 26 March 2008), but also the appropriate implementing regulations will need to be amended.

	Act No. 341/2005 Coll. on Public Research Institutions 

	Act No. 342/2005 Coll. on Amendments to some acts in connection with adoption of the Act on Public Research Institutions 

	Act No.111/1998 Coll. on Higher Education Institutions with all its amendments

	Act No. 586/1992 Coll. on Income Taxes, as amended

	Act No. 2/1969 Coll. on the Establishment of Ministries and Other Central Bodies of State Administration of the Czech Republic, as amended



	  ANNEX IV

  USING MEASURES TO ATTAIN THE WHITE PAPER TARGETS 

Legend:
	Create a favourable environment for research, development and innovation 
	Provide enough qualified human resources for research, development and innovation 
	Ensure effective allocation of public and private financial resources for research, development and innovation 
	Provide purposeful co-    -operation between the research and application spheres

	   
[image: image3]  Measure proposed for attaining the given target 

   
[image: image4]  Measure that will effectively contribute to attainment of the given target  

  
	A.1 Set basic competencies of the state administration bodies in R&D&I and ensure coordination 
	A.2 Establish a high-quality system of R&D results evaluation for effective allocation of public funds for research and development 
	A.3 Strengthen the role of systematic evaluation, analyses and outlook studies for R&D&I policy 
	A.4 Improve the system of management of HEIs and other ROs and strengthen their responsibility towards society.
	A.5 Strengthen the innovation culture in society
	B.1 Increase the number and quality of researchers 
	B.2 Improve the capabilities of human resources for the needs of a knowledge-based economy 
	C.1 Use the national public R&D funds effectively 
	C.2 Get more actively involved in the European Research Area
	C.3 Stimulate private spending on research, development and innovation 
	C.4 Stimulate venture capital investments
	D.1 Build effective infrastructure for excellent fundamental and applied research 
	D.2 Create the infrastructure for transfer of R&D knowledge 
	D.3 Create functional innovation infrastructure 
	D.4 Enhance the co-operation in research, development and innovation 

	A–S.1
Formulate the research, development and innovation policy and guarantee its fulfilment 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	A–S.2
Ensure coordination of policies at both national and regional levels and synergies of all public sources for the area of a knowledge-based economy 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	A–S.3
Set R&D priorities to target the policy
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	A–S.4
Introduce regular and consistent ex post evaluation of R&D results and impact 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	A–S.5
Improve analytical activities in all areas of a knowledge-based economy and support the activity of an institution established for this purpose 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	A–S.6
Modify R&D&I policy and its tools on a continuous basis according to the results of actual trends analyses
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	A–S.7
Improve the quality of managerial control in ROs (including HEIs) in connection to strengthening their second (or third) role
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	A–S.8
Develop strategies aimed at implementation of new knowledge and the intellectual property rights protection in ROs, including HEIs .
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	A–S.9
Cooperate in formulation of investment strategies for ROs, including HEIs, with key enterprises in the region
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	A–S.10
Create an innovation-friendly environment
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	A–S.11
Improve publicity and promotion of R&D&I in the media
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	A–S.12
Present the results of Czech R&D at home and abroad 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	B–S.1
Create favourable conditions for arrival of researchers and experts from abroad 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	B–S.2 
Differentiate HEIs according to their quality, including strengthening the role of research faculties and institutes 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	B–S.3
Create a system of functional professor positions
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	B–S.4
Differentiate study programmes and create interdisciplinary study programmes in co-operation with the application sphere  
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	B–S.5
Introduce enterprise and IPR-related fields of study at HEIs, train to entrepreneurship 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	B–S.6
Create a system of HEI financing that will motivate to education tied up to the needs of a knowledge-based economy 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	B–M.1
Motivate students of SSs and HEIs to research work and science and engineering fields of study
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	B–M.2
Stimulate international two-way mobility of researchers and HEI students
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	B–M.3
Encourage two-way horizontal mobility between HEIs, other ROs and the enterprise  sphere 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	B–M.4
Support the enhancement of managerial skills among employees of ROs, including HEIs
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	B–M.5
Improve the school facilities and teaching of subjects regarded as crucial for a knowledge-based economy 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	B–M.6
Support the gaining of practical knowledge by HEI graduates 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	B–M.7 Develop motivation for involvement in lifelong learning 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	C–S.1
More differentiate the allocation of financial resources according to the evaluation of R&D results 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	C–S.2
Establish conditions for involvement of the Czech Republic in the European Research Area
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	C–S.3
Create tax environment stimulating private R&D investments
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	C–S.4
Create favourable legal conditions for venture capital investments
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	C–M.1
Increase public R&D spending in accordance with the needs of a knowledge-based economy with simultaneous strengthening of targeted support
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	C–M.2
Boost the excellence in R&D in areas corresponding to the needs and strategic focus of the Czech Republic
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	C–M.3
Intensify dissemination of information and increase awareness of European programmes supporting R&D&I 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	C–M.4
Use the public funds (including SFs) to stimulate enterprise investments in R&D&I 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	C–M.5
Stimulate venture capital investments in early stages of innovation projects
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	C–M.6
Stimulate co-operation within the business angels networks 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	D–S.1
Get the enterprises, state administration and other entities involved in the management and activities of research infrastructures
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	D–S.2
Create conditions in ROs and HEIs for co-operation with enterprises 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	D–S.3
Built the platforms for co-operation at regional, national and international levels
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	D–M.1
Support the creation of conditions for excellence from SF where the sustainability of operation will be guaranteed at the same time 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	D–M.2
Use the SF resources to increase the potential for utilization of R&D results in innovation in less developed regions
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	D–M.3
Stimulate the involvement of young researchers and students in projects within the research infrastructures 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	D–M.4
Encourage the rise of centres for transferring R&D knowledge into practice at HEIs and other ROs
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	D–M.5
Encourage the rise and development of functional innovation infrastructure, including related advisory services 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	D–M.6
Encourage projects with joint participation of the enterprise sphere and public research
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	D–M.7
Encourage the rise of technology-oriented firms (incl. spin-offs) from HEIs and other ROs
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	D–M.8
Enhance the mutual and international co-operation between the innovation infrastructure organisations
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


	List of abbreviations

	CIP
	Competitiveness and Innovation Framework Programme

	LPRDs
	Long-term principle research directions 

	ERA
	European Research Area

	EC
	European Commission

	EC
	European Community

	GDP
	Gross domestic product

	ICT
	Information and communication technologies 

	IPR
	Intellectual property rights 

	MRD
	Ministry for Regional Development 

	MIT
	Ministry of Industry and Trade

	SMEs
	Small and medium-sized enterprises

	MEYS
	Ministry of Education, Youth and Sport

	NIP
	National Innovation Policy of the Czech Republic for 2005 - 2010

	NR&DP
	National Research and Development Policy for 2004-2008

	OP
	Operational programme

	OP EI
	Operational Programme Enterprise and Innovation

	OP RDI
	Operational Programme Research and Development for Innovation

	OP EC
	Operational Programme Education for Competitiveness

	SF
	EU Structural Funds

	R&D 
	Research and development

	R&D&I
	Research, development and innovation

	SS
	Secondary school

	HEI
	Higher education institution

	ES
	Elementary school

	RO
	Research organisation according to the Community Framework for state aid for 

R&D&I

	FP
	EC Framework programmes

	FP7
	7th Framework Programme of the European Community for research, technology development and demonstration activities 

activities

	KE
	Knowledge-based economy
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aNNEX III – OVERVIEW OF THE RESEARCH, DEVELOPMENT AND INNOVATION POLICY TARGETS





A. Create a favourable environment for research, development and innovation





B. Provide enough qualified human resources for research, development and innovation 





C. Ensure effective allocation of public and private financial resources for research, development and innovation 





D. Provide infrastructure for R&D and innovation and intensify the co-operation between the research and application spheres 





A.1 Set basic competencies of state administration bodies in R&D&I and ensure coordination of their main activities





A.2 Establish a high-quality system of R&D results evaluation for effective allocation of public R&D funds  





A.3 Strengthen the role of systematic evaluation, analyses and outlook studies for R&D&I policy 





A.4 Improve the system of management of HEIs and other ROs and strengthen their responsibility towards society 





A.5 Strengthen the innovation culture in society 





B.1 Increase the number and quality of researchers 





B.2 Improve the capabilities of human resources for the needs of a knowledge-based economy 





C.1 Use the national public R&D funds effectively 





C.2 Get more actively involved in the European Research Area. 





C.3 Stimulate private spending on research, development and innovation 





C.4 Stimulate venture capital investments 





D.1 Build effective infrastructure for excellent fundamental and applied research 





D.2 Create infrastructure for transfer of R&D knowledge 





D.3 Create functional innovation infrastructure 





D.4 Enhance co-operation in research, development and innovation 








� MEYS. White Paper on Tertiary Education, first version intended for public discussion, May 2008.


� In the White Book on R&D&I the term “application sphere” is to be understood in a broad sense comprising entities using the R&D knowledge not only in industry, but also in other areas, such as health service, environment, social sphere, etc.


� World Economic Forum: The Global Competitiveness Report 2007-2008. Davos, WEF, 2007.


� This broad concept of the national innovation system is based on the approach by Lundvall (1992) and Freeman (1995):


Lundvall, B.-Å. (ed.): National Innovation Systems: Towards a Theory of Innovation and Interactive Learning. London: Pinter Publishers, 1992. 


Freeman, C.: The National Innovation Systems in historical perspective. Cambridge Journal of Economics, 1995, Vol. 19, No. 1.


� Rodrik, D.: Industrial Policy for the Twenty-first Century. UNIDO, 2004.


� The term “Infrastructure for R&D and innovation“ is used in a general sense in this document and comprises the set of mutually interrelated technical and information sources establishing conditions for coordination, concentration and co-operation of capacities in the research, development and innovation. “Research infrastructure“ means both the research facilities and research and technical (or support) workplaces.


� In this connection it is necessary to warn that the Czech Republic still ranks among the countries in the EU with a low capability of making use of the EU Strucutral Funds resources.


� See e.g. European Commission: Innovation tomorrow. Innovation policy and the regulatory framework: Making innovation an integral part of the broader structural agenda. Directorate General Enterprise, EC, 2002.


� The term “Research organisation (RO)“ corresponds in this document with the definition according to the Community Framework for State Aid for research, development and innovation and includes also the higher education institutions realizing research and development.


� See e.g. the evaluating report from OECD: Thematic Review of Tertiary Education. OECD, 2006. 


� For comparing the innovation demand (innovation readiness) within EU-27 see in detail the report of the European Commission: Special EUROBAROMETER 236 „Population Innovation Readiness“ 2005.


� „Foresight“ is an approach (tool) how to think about possible future developments with the aim to create a strategy for today. It uses various quantitative and qualitative methods and their combinations. The basic characteristics of “foresight“ projects are: systematic approach and involvement of a wide spectrum of participants and concerned entities; the purpose is the follow-up concrete practical application of results (e.g. to be used as a resource for research policy or programme).


� Higher education institutions should not only fulfil their educational and research roles, but also co-operate with other knowledge-based society entities. Other research organisation (besides HEIs) should fulfil especially the last two roles. 


� The measures for fulfilling the third role of higher education institutions are described in more details in the White Paper on Tertiary Education.


� Recommendation of the European Commission on the management of intellectual property in knowledge transfer activities and Code of Practice for universities and other public research organisation. C(2008)1329.


� In light of the economic situation in the Czech Republic and level of wages of researchers, there is mainly possible to acquire workers from the countries of the former Soviet Union or some Asian countries. 


� The scope of soft-skills is very wide, from the empathy or knowing people, over the communicativeness and self-criticality to the ability to assert oneself, become a team leader or be able to inspire others to share a common goal.


� According to the Ministry of Finance, the tax liability of enterprises decreased by CZK 900 mil in 2006 as a result of this incentive.


� In this direction it is positive that the factual intent of a new income tax law includes the research purchased from the higher education institutes in the items that are deductible from the tax base.


� More detailed SWOT analysis of the Czech R&D&I is presented in the �HYPERLINK "http://www.tc.cz/downloads/"��Green Paper on R&D&I in the CR�.
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