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1. Introduction

Benchmarking the innovative performance of research and technology development (RTD) institutions is an important exercise in the EU candidate countries. Most of these countries have a relatively large R&D sector that is traditionally not market-oriented. Unless research organisations are able to contribute to socio-economic development, there is a likeliness of substantial efficiency losses, due to the large financing required in most cases. In addition, the competitiveness of industrial companies has to be increased. This can be also helped by the respective R&D sectors.

Benchmarking is a relatively new management tool in the EU candidate countries. That is to say, the application of the tool in innovation process has a short history.
 Not surprisingly, evaluating the innovative performance of research and technology organisations is not a common practice in the developed countries – or at least it is difficult to find publications about it
 – and it is almost unknown in the transition economies of Central and Eastern Europe.

In this paper, we intend to show how a viable benchmarking methodology could be designed for the EU candidate countries. The paper draws on a research work that has been done in the context of the RECORD project. The project was brought into life with the objective to collect ideas about the activities of RTD organisations in Central and Eastern European countries. It is also called a Thematic Network and it is supported by the STRATA initiative of the European Union. The acronym ‘RECORD’ stands for ‘Recognizing Central and Eastern European Centres of RTD: Perspectives for the European Research Area’. Experts of the network-member institutions from 9 countries
 are expected to go through an interactive learning process and produce two important documents:

· a manual of benchmarking centres of innovation (i.e. how to benchmark innovation producer research organisations at micro-level) and 

· an experimental map of such centres in Central and Eastern Europe. 

Four open thematic conferences are also planed to facilitate the above process. Through them, the network members can accumulate new knowledge about important features of the knowledge-based economy. At the end of each conference, the network members can summarise the most important results in separate yet related proceedings volumes.

This paper is developed as follows: first of all, we show how the subject of future benchmarking can be determined, providing a definition of centres of excellence (CoEs) and giving a snapshot of Central Europe’s R&D specialisation. Secondly, we suggest a particular benchmarking methodology, including quantitative and qualitative indicators or factors. Thirdly, we present the results of three (Hungarian) pilot case studies and thereby demonstrate the applicability of our methodology. Finally, we summarise how the RECORD approach is related to the Triple Helix concept the importance of which can be traced both in the methodology set up and in interpreting the first empirical results.

2. CoEs in Central Europe

In order to compare (or benchmark) the innovative performance of Central and Eastern European RTD institutions, we must first define the types of organisations we propose to examine. Furthermore, to identify the best (or good) practice of these organisations, we should delineate the best organisations (or the ones that are better than others). The ‘best’ (or most innovative, etc.) RTD organisations are often termed as ‘Centres of Excellence’ and they are the focus of this benchmarking exercise.

2.1. Let’s find a definition for the RECORD Centres of Excellence!

We cannot aim at finding who used first the Centre of Excellence expression. Probably we are not far from the truth if we assign the term to a manager at a multinational company of the 1970’s: classically the CoE referred to manufacturing and/or R&D units of the company, whose international competitiveness was apparent (see Moore and Birkinshaw,1997).

Moore and Birkinshaw (1997) define the Centre of Excellence as ‘an entity that is recognised for its distinctive knowledge, and is mandated to leverage and/or make available its knowledge throughout the firm’. We must also note that excellence – like a product – has a life cycle and its nature can alter rather dynamically.

Holm and Pedersen (2001) argue that there is still one single (corporate or management) definition of a Centre of Excellence. However, they propose the following: ‘a CoE is an MNC sub-unit having a distinct specialised competence in one or several activities, which is of direct or indirect use in the activities of other MNC units’.

When Nonaka and Takeuchi (1996) write about competence, the relationship between (corporate) CoE and innovation becomes even more clear: ‘to speak of an organisation having a certain competence, knowledge must be distributed throughout the organisation and become embodied in products, services and systems’. The latter part is equivalent to the OECD’s and Eurostat’s definition of innovation.

The European Union (EU) started using the term ‘centre of excellence’ in 1999-2000. However, it is quite clear that the EU has overlooked the corporate management preliminaries
 of the previous years. The European Commission published the Towards… (2000/d) report in January 2000 and this document envisages an integrated European Research Area (ERA). In supplementing the Towards… (2000/d) report, there were many smaller studies and proposals dealing with the CoE issue.

The most important difference between the previously discussed management approach and the EU documents is that the EU narrows down the CoE concept
 to research and technological development. The Action… (2000/a) background document for instance, proposes the following simple definition: ‘a centre of excellence is a structure, where RTD is performed of world standard, in terms of measurable scientific production (including training) and/or technological innovation’. The mixture of this is the most clear when the Action… (2000/a) makes a remark: ‘proximity to excellent research centres is becoming a major element in decisions by multinational companies to locate production sites’. This is contradictory with the management approach, where CoE was an integral part of an MNC.

Despite the conceptual difficulties, the EU focus has shifted from defining CoE towards finding and mapping them (innovative competence and excellence) as precisely as possible. The How… (2001/b) pilot survey’s programme mentions that the European Commission does not want to describe individual CoEs, but to present internationally competitive scientific-technological competence at European level.

The emphasis of an EU working document (Centres… 2001/a)
 is that a real competent centre should attract its human resources internationally. The document also mentions that there is still no precise definition of a CoE, moreover, the label is often misused not describing actual achievement. Nonetheless, existence of two factors is crucial, and they help us to recognise a centre of excellence:

a.) A CoE is able to employ researchers of outstanding ‘quality’ (attract ‘high calibre researchers), and

b.) these researchers have outstanding innovative performance (which can lead to groundbreaking achievements).

Although the Centres… (2001/a) paper does not state it explicitly, its picturesque examples and brilliant arguments make us think of centres of excellence as being closely linked with universities.

Presumably, the international management approach is not careful enough when it only examines the subsidies of multinational companies. In fact, we may not know for sure whether a given centre of excellence is a (part of ) company or even a legal entity. Works of the EU can be also used, especially when benchmarks are proposed.
 Taking all this into account, the RECORD network has accepted the following definition of the centres of excellence (Brighton proceedings, 2002):

‘The RECORD Centres of Excellence (CoEs) are public or private research and technology development organisations that have substantial knowledge input into important (European/International) innovations that contribute to domestic value added, welfare and quality of life.’

Despite our attempt to make the definition simple, a few remarks must be added. First, a CoE has its own specific agenda and distinct organisational and administrative boundaries (at first instance, the organisation has a name). Second, ‘substantial knowledge input’ is understood to be one phrase with its most common meaning; there is no need to provide detailed definitions of the terms ‘substantial’, ‘knowledge’ and ‘input’, or of any combination of them. Finally, by adding ‘welfare and quality of life’ to the definition of CoE, we include innovative efforts to improve medical procedures, education, etc., which do not necessarily appear in GDP (the measurement of domestic value added).

2.2. Central Europe's and Hungary’s R&D from a micro-perspective

In order to identify CoEs in the Central and Eastern European region we should rely on some available (prior) information. First, there is a number of macro-studies on the topic (see e.g. Török, 2000; Balogh, 2002). Nonetheless, micro-assessment of R&D is far more problematic:

· performance of research institutions in the academy of sciences networks was studied in many countries of Central and Eastern Europe. These institutions - which managed to keep their physical and human infrastructure more or less - prefer basic research and are focused too much on publications. Practical application of their research results are often missing (Akadémia, 1999; Glatz, 2002; OMFB;1993; etc.).

· assessment of university research institutions has not taken place in most of the candidate countries (but Poland for instance did some evaluation in this respect (see the paper by Kurzydlowsky in the Brighton proceedings (2002). Nonetheless, university research communities gained in number even if their capacities remained quite limited. In some cases these university research communities managed to build successful relations with industry (Dévai et al , 2000).

· In Hungary, research units previously subordinated the ministries were assessed. Although these studies concluded that some research capacities were valuable, finally these R&D units were privatised or abolished (Botos, 1993). We have only sporadic information about the institutions that survived.

· Systematic research into enterprise research units is exceptional in the candidate countries (an example is given in Papanek and Borsi, 2001).
 Some information is available about international companies,
 which deployed their R&D departments in the Central and Eastern European region. We do not know exactly how many such R&D units were set up in the CEECs and how significant these R&D capacities are. RECORD’s experimental map is expected to address this issue to some extent.

The BERD statistics of the OECD also indicate some specialisation patterns of the CEECs.
 Based on the country reports presented in the State of the Art (2002) report, the following R&D specialisation of the accession states can be anticipated: chemical industry (CZ, PL), pharmaceuticals (MT, HU), informatics (HU, SK), motor vehicles (CZ), agriculture and food industry (HU, PL). While policy makers seem to have sporadic knowledge on the actual innovative performance of individual RTDI capacities, innovation experts seem to be aware of the most important internationally competitive centres (State of the Art (2002) report).

Taking into account the perspective of Triple Helix, studies in the State of the Art (2002) indicate that in the innovation process university-industry-government links are inadequate as they are in Western Europe. Nevertheless, the extent to which universities are embedded into their socio-economic environment is different. Since there has been a little comparative research undertaken so far, we can’t estimate this lag.

3. The Benchmarking Challenge: A Viable Methodology for Case Study Elaboration

Generally speaking, the Central and Eastern European Countries have little benchmarking experience in the field of innovation.
 However, we must add a few thoughts to this general picture:

· the EU and the OECD are influential in terms of innovation studies,

· in CEEC’s recent years’ empirical research on innovation seems to be a good basis for any benchmarking exercise in the future,

· even if there was not any proper benchmarking exercise taking place in CEECs, some countries evaluated research institutions (e.g. the Czech Republic, Hungary or Poland). In Hungary, most of these evaluations were implemented in the early transition phase, whereas in Poland evaluation is linked with the financing mechanism (see the Brighton proceedings, 2002).

Across Europe, there are two approaches to benchmarking RTD units: firstly, an indicator oriented approach and secondly, a success factor oriented one. In RECORD, we seek a healthy balance between the two, incorporating the studying of (best or good) practice in terms of both (quantitative) indicators and (qualitative) processes.

We must also point out that the concept of innovation – as recommended by the OECD (1997) – is the most important methodological background for benchmarking three key processes, which take place in research and technology organisations of Central and Eastern Europe. These are:

a.) Knowledge generation: knowledge generation processes can be approached as formal and informal organisational processes of research and technology development. Such processes facilitate basic and applied research activities within CoEs. They include particular operational structures of research, basic and applied science programmes, etc.

b.) Knowledge utilisation: knowledge utilisation processes refer to formal and informal processes through which a centre of excellence utilises research results. These processes include particular operational structures of research results commercialisation, platforms of close collaboration with industry, marketing procedures, etc.

c.) Knowledge diffusion: knowledge diffusion processes can be defined as formal and informal processes through which basic and applied research results are diffused to the public. These processes include undergraduate and postgraduate taught programmes, seminars, conferences, publication procedures, etc.

The RECORD benchmarking methodology covers all three processes. The methodology recommends two steps: firstly, a quick review has to be prepared, using a simple quantitative questionnaire for a rather wide range of potential CoEs; secondly, case studies are needed – for a small number of RTD organisations which appear to be ‘better than others’ in terms of their performance – using qualitative information.

3.1. Quantitative indicators

In the CEECs the following quantitative information are needed from potential CoEs:
Table 1. 

Which knowledge process can the proposed indicators benchmark?

	Indicators
	The process of

	
	knowledge generation
	knowledge utilisation
	knowledge diffusion

	number of skilled researchers
	X*
	
	

	competitiveness of the physical infrastructure
	X*
	
	

	number of prototypes, process innovation
	X
	
	

	number of new products / technologies
	X
	
	

	patents applications
	X
	
	

	patents granted
	X
	
	

	New software introduced
	X
	
	

	publications
	X
	
	X

	commercialisation: product/techn. sales (innovation sold)
	
	X
	

	commercialisation: licenses, royalties
	
	X
	

	revenues from consultancies
	
	X
	

	testing, measurement, etc. revenues
	
	X
	

	Spin-offs
	
	X
	X

	personnel mobility
	
	X
	X

	co-operative projects
	
	X
	X

	Joint developments
	
	X
	X

	PhD's
	
	
	X

	committee memberships
	
	
	X

	Teaching
	
	
	X


*The number of skilled researchers just as the competitiveness of infrastructure is not an indicator of the ‘innovation process’. Instead, as explained later, it serves as a cutter for the quick identification of ‘critical mass’ for innovation success.

The following underlined indicators are perhaps more interesting than the others
 because they show how the above listed ‘benchmarks’ are to be used in practise:

Sources of knowledge generation. The sources of knowledge generation and thus innovation can be indicated with the help of some stock type of data. These are needed to show that the research organisation has a critical mass of human and physical infrastructure.

Number of skilled researchers: human resource is the most important source of innovation. Its adequate amount, the existence of ‘masterminds’, the presence of foreign researchers, all indicate that a research organisation has an international impact and thus is a potential centre of excellence. In the accession countries, a research organisation with at least 12-15 researchers can be a potential centre of excellence. The existence of guest researchers (and ‘own’ researchers sent abroad) also indicate an increased ability to generate knowledge.

Output indicators (benchmarks) of the knowledge generation process. The output indicators or benchmarks are flow-type of statistics for the last 3 years of the research organisation. These benchmarks show the actual performance of research organisations in terms of knowledge generation. If these indicators show decline in the last 3 years, it indicates a decline in excellence (a warning sign of loosing ‘markets’ for knowledge generation).

Publications: the number and quality of publications pertaining to the research organisations indicate that ‘something happens’ in terms of knowledge generation. Nonetheless, we should be aware that in Central and Eastern Europe – and probably also in the EU – researchers tend to say that a publication is a utilisation of research results. This is true to some extent, but in our view publication is the primary indicator of knowledge generation. However, we must consider only regular and influential publications, e.g. which appear in the Citation Index year by year.

Utilisation of the knowledge of R&D organisations. It is very important to have a return (at least a social return) on R&D activities in the long run. Therefore, the following quantitative indicators of competitive research activity can be given:

Commercialisation (patents, licenses, software, products): the main question is the portion of the research organisation’s knowledge products that stands the competition of the market.
 The higher this portion is, the more excellent the research organisation is.

Spin-offs, personnel mobility: the existence of spin-offs
 in the recent history of the research organisation is a direct indicator that the organisation’s knowledge produced is valuable to the society and is likely to be widely used. Additionally, substantial researcher mobility (both to and from the organisation, also foreign researchers) is an indirect indicator that the organisation’s knowledge is utilised.

Consultancies, testing, measurement, etc. revenues: an excellent research organisation is often asked to pursue these activities on an individual basis simply because it is acknowledged by its socio-economic environment.

Benchmarking knowledge diffusion. The efficient enforcement of intellectual property rights and the existence of functioning/bridging institutions are very important preconditions of adequate diffusion of knowledge. At the organisation’s level, the insufficient socio-economic environment is also reflected in the indicators of knowledge diffusion processes.

Participation in industrial clusters, networks: the networking / clustering economy implies a spatial structure, in which innovation diffuse at a larger speed. Therefore, if the given research organisation is a member of such cluster / network, its knowledge diffusion processes can be considered as more efficient.

In our view, the quantitative indicators listed in Table 1. provide a reasonably reliable picture of the innovation performance of the R&D organisation concerned.

3.2. Qualitative factors

For those organisations, which seem to be better in terms of innovative performance (as indicated by the quantitative benchmarks), a deeper case study approach is recommended to identify the practices pursued in knowledge processes of these organisations.

From a qualitative point of view, the processes of knowledge generation / utilisation / diffusion might be influenced by a variety of internal, external and negotiated factors:

a.) Internal factors. Generally speaking, these factors are completely under the control of the organisation’s management

b.) External factors. Upon external factors the organisation’s management usually has no major influence.

c.) Negotiated factors. From the management perspective, the negotiated factors are between internal and external factors.

A number of context-specific qualitative benchmarks were developed for the purposes of the RECORD project (see Table 2.). Again, here, we do not explain all the qualitative indicators but the most interesting ones (see them below underlined): these represent the qualitative approach to be used in in-depth case studies.

Knowledge generation

Defined strategy is an internal factor that influences processes of knowledge generation. This factor is often included in mission statements of centres of excellence. However, a well-defined research strategy can successfully guide an organisation towards science and technology development. 

Government commitment, as an external factor, does not only mean commitment towards the financial support of centres of excellence but also commitment towards the institutional support of knowledge generation processes. The latter type of support includes protection of intellectual property rights, administrative simplification of research activities, etc.

Restructuring of higher education is another external factor that seems to influence significantly knowledge generation processes within some CEEC’s of centres of excellence. The development of mechanisms that improve the efficiency and institutional co-ordination of current research organisations play important role in research and technology development. This is so especially in public universities and research institutes.

Learning from firms is a negotiated factor that does not only depend on the good will of a research organisation but also the interests of firms. However, this negotiated factor can influence processes of knowledge generation within centres of excellence. In particular, it can lead to more applied research activities, opening the door to commercialisation of research results.

Government lobbying is a negotiated factor that can influence particular processes of knowledge generation. In most cases, government lobbying targets the public financial and institutional support of particular research organisations and activities. Although there is no previous research indicating that lobbying in R&D takes place in CEECs, international experience suggests that it might be worthwhile of investigating this factor. 

Table 2. 

Qualitative indicators proposed to benchmark the knowledge process

	Indicators
	The process of

	
	knowledge generation
	knowledge utilisation
	knowledge diffusion

	Internal factors
	
	
	

	Defined strategy
	X
	
	

	Training of employees
	X
	
	

	Progressive human resource management
	X
	
	

	Project management
	
	X
	

	Overall strategic management
	
	X
	

	Technical competence
	
	X
	

	Leadership
	
	
	X

	Flexible organisational structure
	
	
	X

	Awareness of the need for knowledge diffusion
	
	
	X

	External factors
	
	
	

	Consistent financing
	X
	
	

	Government commitment
	X
	
	

	Restructuring of higher education
	X
	
	

	Demanding users of RTD
	
	X
	

	Industrial growth
	
	X
	

	Economic restructuring in CEECs
	
	X
	

	Stable policy environment
	
	
	X

	Negotiated factors
	
	
	

	Learning from firms
	X
	
	

	The attitude towards developing close links with industry
	X
	
	

	Government lobbying
	X
	
	

	Market responsiveness
	
	X
	

	Industrial input
	
	X
	

	Image-building
	
	X
	

	Networking
	
	
	X

	Links to policy-making
	
	
	X

	Information and communication technology (ICT)
	
	
	X


Knowledge utilisation

Project management as an internal factor can be regarded as an important internal factor that might influence processes of knowledge utilisation within centres of excellence. For instance, ensuring that projects are well-managed can prevent cost overruns and delays. This might lead to a smooth process of research results commercialisation. 

Demanding users of RTD might be regarded as a vital external factor of knowledge utilisation processes. This factor forces centres of excellence to create or improve organisational processes through which research results can be utilised.

Economic restructuring in CEECs seems to be an external factor that influences knowledge utilisation processes within centres of excellence. For instance, the marketisation of economy and the efforts towards privatisation increase competition among research organisations and create the need for better processes of knowledge utilisation. 

Market responsiveness appears to be a negotiated factor that influences processes of knowledge utilisation within centres of excellence. The positive response of the market to particular research developments forces organisations to improve their knowledge utilisation processes.

Industrial input can be seen as another important negotiated factor. Industrial input through joint research projects with centres of excellence can shape research results in such a way that they can be successfully utilised.

Knowledge diffusion

Leadership might be regarded as a crucial internal factor that can influence knowledge diffusion processes within centres of excellence. Previous research indicates that without decisive leadership it is unlikely that any research organisation could carry out its mission effectively (Rush et al (1996(). However, a leader can direct a centre of excellence towards particular processes of knowledge diffusion. Whether these processes are effective or not, to a great extend, depend on the choices of the leader.

Flexible organisational structure can be seen as another internal factor that might influence knowledge diffusion processes within centres of excellence. This factor implies that there are formal and informal mechanisms which allow interactions between research staff and the public, resulting in a continuous diffusion of knowledge.

Awareness of the need for knowledge diffusion also seems to be an important internal factor. Awareness is often reflected in mission statements of research organisations. Such statements stress the importance of having developed platforms of knowledge diffusion such as taught courses, undergraduate and postgraduate research seminars, regular conferences, etc.

Stable policy environment is a key external factor that can influence processes of knowledge diffusion within centres of excellence. This factor is mainly concerned with stable governmental policies towards financial support of knowledge diffusion processes. Such policies might include continuous subsidies for taught courses, conferences, seminars, etc.  

Networking is an important negotiated factor that might influence knowledge diffusion processes within centres of excellence. A network as such is a particular institutional process of knowledge diffusion (for details see: Bessant – Tsekouras (2001( and Tsekouras – Papaioannou (2001(). This process can involve other centres of excellence, universities, industries, policy organisations, etc.

Links to policy-making appears to be another important negotiated factor that can influence knowledge diffusion processes. Previous research (Rush et al (1996() shows that organisations which have established good links with government manage to ensure continuous funding for a number of their activities, including diffusion of research results.

Extracting the qualitative indicators is much more difficult than the quantitative ones, because these ‘softer’ factors may vary across science and technology fields as well as countries. However, much ‘deeper’ information will be available, which, if necessary, can even modify the above structure of the qualitative aspects. This needs care and should be undertaken by professional innovation research organisations. The first experience (see below) shows that this task can be done.

4. First Pilot Cases

The first – pilot – application of the RECORD methodology took place in Hungary. In the first selection of cases, we tried to apply the benchmarking methodology for different RTD organisations. For this reason we requested information from a Hungarian Academy of Sciences research institute, a university research community and an R&D department of a large MNC settled in the country.

4.1 The Pilot Case of the Institute of Experimental Medicine

The most complete case study is that of the Institute of Experimental Medicine (hereinafter: KOKI
). The institute was founded in 1952 as a member of the Hungarian Academy of Sciences network. It is situated in the IXth district of Budapest. KOKI has about 150 employees out of which nearly 40% works as a researcher (biologists and doctors, PhD students, etc.).

KOKI is the only research institute in Hungary dedicated exclusively to medical research. Its activity focuses on basic biomedical research, primarily in the field of neuroscience, including studies on neurotransmission, learning and memory, behaviour, is chaemic and epileptic brain damage, as well as the central and peripheral control of hormone secretion. The research teams of the Institute employ multidisciplinary approaches: traditional, well-established methodologies (e.g. in anatomy, electrophysiology, neurochemistry and pharmacology) are combined with novel cellular and molecular biology techniques as well as patch clamp and calcium imaging techniques.

The Petruska-Szabó study in the Brighton proceedings (2002) is an English language summary of the Hungarian case study. The study shows that for the better (high-quality) institutes of the HAS the RECORD methodology can be applied with success. The most important conclusions of the benchmarks are as follows:

· KOKI is an excellent research institution capable of outstanding international performance. For instance, its wide international network, recognition, and the large number of publications indicate the presence of successful R&D. It is likely that KOKI will run more and more competitive research projects in a European comparison.

· Nonetheless, the typical Hungarian problem of slow and uncertain return on R&D expenditures does not leave KOKI unaffected either. KOKI strives to improve the currently moderate level of business revenues (as compared with the high level of state funding). In medical research the knowledge-diffusion is slow and it often does not have financial consequences. KOKI’s management would also like to pay more attention to the practical applications (which, in this scientific field, often comes some 10 years after the basic research stage).

As a result, despite the excellent participation in competitive calls, KOKI is still not in full gear to prepare for market mechanisms. KOKI still expects some direct state subvention and intervention. These lobby efforts indicate that joining the EU will not be a smooth ride for the institute as the Union emphasises the application of research results. However, the management is open minded and runs a successful flexible organisational structure.

4.2 The Pilot Case of the Industrial Co-operation of the Faculty of Electric Engineering and Informatics of the Budapest University of Technology and Economics

The examined university case is the industrial co-operation of the Faculty of Electric Engineering and Informatics of BUTE (Budapest University of Technology and Economics). The industrial orientation of this university faculty seems to be one of the success stories of the Hungarian transformation period. To name a few companies with whom the faculty’s researchers have long-run (strategic) research cooperation: Matáv (the leading Hungarian telecom company), Ericsson, Nokia, Siemens.
 The case was approached by studying a few research communities of the BUTE faculty: the Department of Control Engineering and Information Technology, Department of Measurement and Information Systems, Department of Electronic Devices, computer graphics research group (the Kerékgyártó-Jankó (2002) draft already contains the details).

Our pilot case study demonstrates that the RECORD methodology is also applicable in the university branch (more precisely, for interlinked research communities – whose S&T fields supplement or in some cases converge to each other – of a university faculty):

· Certainly, the output type of (quantitative) indicators shows high orientation towards innovation and innovative performance. Besides, the faculty’s leadership and organisational structure is very flexible and the different departments’ traditional structure seems to be replaced more and more by the spirit of a ‘one faculty – one department’.

· The high participation rates in international projects indicate that the BUTE knowledge base has already awakened the interest of the European industry. The most important result of the university-industry co-operation (from corporate side) is the training of future employees (the graduated students are welcome in several countries of the EU). Nonetheless, the research results born in the university research labs are also of practical importance.

Although the case study has not yet been completed an important methodological conclusion is that the RECORD benchmarks seem to be extractable for a special stage of research community formulation.

4.3 The Pilot Case of the Hungarian research centre of the GE Company

The Hungarian research centre of the GE Company was chosen as the third subject of our case studies. However, the study  is not yet complete. So far, our research indicates that:

· the firm agreed to have our benchmarking methods applied for its research unit;

· when the traditional flagship of the Hungarian lighting industry, Tungsram Co. was privatised to GE in the transformation period, the American company began to downsize the Hungarian R&D department. However, it soon changed its intentions and developed the department of lightbulb-research to be the research centre of the global company. This centre is likely to be one of Hungary’s most successful research institutes today.

The direct user of knowledge generated in the research centre is the global company first of all. Nonetheless, the new research results contribute to Hungarian GDP and improve the life of lightbulb customers all over the globe. In our opinion the GE research centre is an actual CoE, even if the management literature’s view is taken.

*
*
*

In autumn 2002 the preparation of Czech, Maltese, Polish, Slovakian and Slovenian case studies have already begun. We plan to report about these cases in the RECORD series of publications first of all (see www.record-network.net).

5. Conclusions: the Triple Helix context of micro-level benchmarking

We are convinced that the Triple Helix concept was already very useful to promote the development of the European Research Area. We think that evaluation processes like those tried in RECORD can help both the EU and the candidate countries to learn more about the opportunities of the ERA (not neglecting, of course, the policy implications of any such exercise). The most important conclusions of the first practical application of the RECORD benchmarking methodology have at least three-level policy implications:

· The RECORD project (especially the map of research organisations in the CEECs) helps European R&D institutions and industry representatives to build co-operations with Central Europe in their innovation domain. Science and technology policy commitment towards evaluating research organisations and building networks between R&D-industry-state can also be encouraging in this respect.

· Using the RECORD benchmarking methodology, pilot studies will deliver useful information on the knowledge generation / utilisation / diffusion process in terms of knowledge-flow between universities and industry. These can be of extreme importance for the innovation policy to help diffusing innovation.

· Nonetheless, a competitiveness-oriented economic policy can also use the results of the RECORD exercise. For policy-makers of Central Europe, the practical implementation of any evaluation (benchmarking) exercise will deliver conclusions about the actors in the innovation process. For instance, the communication between the state and SMEs can be extremely helpful.

Looking at the RECORD project through the Triple Helix prism, it is clear that the output oriented quantitative benchmarks and the management oriented qualitative indicators diagnose the university-industry-government links and show the way of a possible improvement of performance. Thus, the recommended benchmarking methodology helps us towards a continuous learning.
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� Román (2002) gave a Hungarian summary as well.


� For a larger international comparison see Arnold et al. (1998).


� Linked with the special tasks of transition, evaluation of R&D institutions is not unknown in this region. However, usually the focus of such evaluations (or we may call them early benchmarking attempts) was more on ‘scientific excellence’ and less on ‘innovative performance’. For more details see the Brighton proceedings (2002).


� Austria, Czech Republic, Ireland, Hungary, Malta, Poland, Slovakia, Slovenia, United Kingdom


� The conferences are hosted by the United Kingdom, Hungary, Slovenia, Austria. For more details see www.record-network.net.


� Moreover, these were European preliminaries.


� It would have been reasonable to start using a different terminology.


� Policy Advice on Centres of Excellence" by Michael D. Rogers of the European Commission's Group of Policy Advisers. An internal working paper of the European Commission, further information on this paper can be obtained from the author (Michael.Rogers@cec.eu.int).


� Unfortunately clearing up the EU terminology cannot stop at this point. In 1999 the European Commission invited ‘centres of excellence’ of the 11 candidate countries in its INCO-2 call Support to Centers of Excellence. According to the call text, the centre of excellence was re-defined in a different way (see Call ICFP 599A1AM03). We must also know that the objective of this call was not giving the CoE label, but by linking ‘eastern’ research organisations to their ‘European’ counterparts joint research programmes were intended to be helped. Lestienne (2000) also concludes that there is a contradiction between the Towards… (2000/d) communication and the above definition. For further analysis it was advisable to leave out this episode and to find a definition that is more in accordance with the earlier discussed.


� The earlier version of the study was already presented in the Rio Triple Helix conference by Gábor Papanek.


� In Hungary, the most known are the research labs that belong to the General Electric, Ericsson, Knorr-Bremse, Nokia, Sanofi.


� A simple table can be downloaded at www.record-network.net


� Slovenia has experience, although with respect to sectoral issues and technological environment.


� The presented indicators were developed on the basis of Slavo Radosevic’s idea discussed at CENTRIM on the 23rd of November, 2001.


� The full range of the recommended indicators are explained in the Brighton proceedings (2002).


� Even if the research organisation has a special market, e.g. in medical, social science and other non-technological research.


� In the simplest case, a spin-off company is managed by a former researcher of the research organisation (or at least it markets the knowledge of the former researcher) so that the company stands in the market competition.


� The complete case study methodology is explained by Papaioannou in the Brighton proceedings (2002).


� KOKI is the Hungarian abbreviation for Kísérleti Orvostudományi Kutatóintézet. See also: www.koki.hu


� Other large Hungarian and international companies, with whom there is regular relationship includes Alcoa, Ansaldo, Bosch, Digital, Dunaferr, IBM, Mol, Motorola, MVM, Pannon, Philips, Sun, TVK, Westel, etc.


� A development (the Genura bulb) of the GE research centre was already studied in a former research about knowledge-flow. For a summary see Papanek–Borsi (2001).
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