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1. Introduction

The great emphasis given to research evaluation in most industrialised countries starting from the eighties, derives from various causes. First of all, Government become more and more concerned toward the optimisation of the resource allocation processes, due to the budget constrains as well as to the need of accountability before the taxpayers (Oecd, 1997). This concern has been translated into a broadly application of the principle of “value for money”. Secondly, public research organisations (mainly universities and university-related agencies) have been pushed to use evaluation processes for promoting a better understanding of their performance and for enhancing their accountability.

During the last decade we can face a rapid growth in the evaluation exercises concerning public funded research. Evaluation has been put on the agenda of most public organisations as one of the central process to enhance their performance. Systemic evaluations, based on a formal procedure that use the combination of input and output to determine the funding allocation, and applied to non research institutions, have progressively been extended into the research structures, where evaluation was traditionally linked only to peer review processes.(Hansson, 2000) 1
The aim of the paper is to analyse the first effects of the new Italian Government policy toward evaluation of public research institutions in Italy (mainly public research agencies) in the light of the Triple Helix model. Changes produced by this policy in the internal organisation of research agencies (priority setting and outcome) as well as in knowledge networking will be examined.

2. Evaluation and the new mode of knowledge production

Evaluation commonly is regarded as a mean for interpreting or judging the quality, efficiency, relevance, viability, and effectiveness of university and university-related research. Evaluation help to optimise research institutions, and emphasise the application of explicit, rational criteria for decision-making and policy-making.(Campbell D.F.J. 2000) In this paper, the terms evaluation and assessment are considered as equivalent even if the meaning is not properly the same (Hills P.V. and Dale A.J., 1995).

Many European countries use the results coming from evaluation for resources allocation, as well as for the decision making linked to the research management at various levels: project level, institution level, national level. In each case, different purposes are pursued, all converging on the need of prioritisation the research effort to enhance both scientific excellence and economic impact of the national research system (Oecd, 1998).

Evaluation typically refers to analysis carried out on the basis of quantitative and qualitative data and information and/or peers judgements, aimed to understand the nature and the extend of the output of a research unit or institution, referring to the available resources. Ex-ante evaluation assess the potential importance of the research and the possibilities to be successful, while ex-post evaluation focus on the assessment of the output produced and its impact on economy and society.

As the literature pointed out, "evaluation have tended to focus on four different main aspects: volume of research output, quality, impact (on other researchers or on the advancement of knowledge), and utility in terms of generating technological, economic or social benefits. To measure these different aspects, various indicators have been developed. There is a large body of literature analysing the advantages and drawbacks of using indicators of research performance but little consensus as to which indicator (or set of indicators) is best suited to measuring each of these four aspects of performance"(Geuna A., Martin Ben R., 2001).

From a methodological perspective, peer review processes and bibliometric analysis are the main approaches. For macro-level research evaluation peer review seems to be the best suited method, since it is less time consuming (even if it has higher costs) and it presents a minor level of drawbacks interpreting data and indicators.

Peer review is based on the judgement provided by the expert opinion. The strengths of this system ground on complexity (the large set of information that can be taken into account, bigger than those provided by indicators). Experts can conduct analysis more complexes than those allowed by indicators, while its weakness ground on subjectivity (the composition of the panel can bias the peer judgement. In some specific field it is difficult to find real independent peers, Kostoff R.N., 1997, Van den Beemt, 1997).

Indicators give a judgement based on measures, that means quantitative data or information. The strengths of this method ground on its objectivity, while its weakness ground on the superficiality of the judgement. Both methods do not seem to present specific problems if applied to interdisciplinary research (van Raan A.F.J., 2000, Rinia E.J. et alii, 2001)

Peer review and indicators systems mostly are combined, even if in ex post evaluation the peer review often represent the dominant approach, which is supplemented by indicators. 

Anyway, the emergence of the knowledge society implying that knowledge, know-how and expertise should be regarded as important factors that determine to a large extent economic performance and economic competitiveness.(European Commission, 1997).

The building up of evaluation exercises adopted for capturing the determinants of the innovation processes is not a simple matter. Innovation is increasingly seen as a process coming from outside of the individual firms or even from another institutional sphere such as the university or government laboratories. As innovation moves outside of a single organisation, other emerging relationships across boundaries become more important.(Etzkowitz H., 2000, Etzkowitz H., Leydesdorff, 2000).

The knowledge-intensity of the economic development asks for a new structure of the institutional relationships. Knowledge production can be considered as a necessary, but not sufficient step to innovation. It creates a potential which can be actualised by bringing together users, producers, entrepreneurs, and policy makers in a "transaction space" where problems and possibilities can be argued and traded-off. A transformation in the functions of university, industry and government is taking place as each institution tend to assume the role of the other. 2 This trend towards a change of  the role of these institutional spheres and their networks of relations is driven by the need to sustain a high level of innovation.  (Leyesdorff L., Etzkowitz H., 2001).

In the past the research organisations (mainly the public ones) worked in hierarchical system with predefined roles and “markets”. Now they are expected to assume multiple roles and functions, not only within their own institutions, but within these new networked and hybrid organisations.

"The university assumes this new role not only as supplier of knowledge and human capital, but as another "industrial actor" creating intellectual property and co-shaping new firms. Furthermore, governments enter the scene as entrepreneurs … not only supplying the resources to the other actors or regulating their relations with each other, but as an instigator of organisational innovations and structural adjustments that increasingly form the basis of innovation systems."

The Triple Helix model is a mean to both analyse these changes and guide their future developments. There are three relevant dimensions in the analytical framework. The internal transformations in each of the helices (relationships with companies through strategic alliances, assumption of an economic mission by the universities), the influence of a helix upon another, the interaction among the three helices with the creation of networks and hybrid organisation (technology centres, virtual incubators).

The Triple Helix model interprets the new institutional configuration to promote innovation, a network of university-industry-government in which strong boundaries between separate institutional spheres are overcome, in favour of a more flexible system where each actor play the role of the other.
By this point of view, the Triple Helix approach can be considered as a framework in contrast with the structural/functionalist model in which a single function was expected to be carried by a single institution. The Triple Helix thesis is that university-industry-government network relations are the key to knowledge-based economic development and pursuing this aim they are more a more acting as multi/functional entities working in a multi/structural environment (Leyesdorff L., Etzkowitz H., 2001).

In the first half of the nineties, a new mode of knowledge production, the so-called Mode 2, has been categorised by Gibbons and other scholars (Gibbon et alii, 1994). Mode 2 is a methodology for the empirical control of the existence of a qualitative change in the production of scientific knowledge. It statues five characteristics affecting the way in which knowledge is produced within university and university related institutions: the context of application, the trans-disciplinary, the heterogeneity and organisation diversification, the social accountability and reflexivity, the quality control. In the authors’ view this change is irreversible and probably will become the dominant one, even if it can coexists with the traditional and successful Mode 1. What is interesting is understanding, localising and managing this change.

According with Gibbons’ approach, linkages are important for connecting academic research with society or with the societal environment, and society means the overall context that embodies the national academic research system. The basic principles understate by the Gibbons’ framework are that basic and applied research should be considered as parallel processes, connected by interactive linkages; furthermore, networks are a structural type of research with an increasing important role for the national research and innovation system. Finally, in the context of academic research evaluations the "relevance of research" appears as a crucial dimension with the other on quality, efficiency, reliability. A way for operationalizing the relevance dimension is to focus on the assessment of linkages of academic research with its societal environment.

Both Mode 2 and the Triple Helix model change radically the perspective on science, shifting from a classic, academic perspective to a more societal perspective (Erno-Kjolhede E. et alii, 2001). The main changes affect:

· the purpose of science, which is not only devoted to accumulate certified knowledge but knowledge for practical application,

· the autonomy of researchers, that should be managed according with societal and organisational objectives,

· the evaluation of the research quality, not only based on intra-scientific criteria, but also on extra-scientific ones,

· the source of assessment, that are no longer only the peers, but even the professional managers of the employing organisation.

However, in the Mode 2 the production of scientific knowledge is carried out by the scientific actors maintaining  the institutional boundaries. The scientists’ behaviours as entrepreneurs are basically aimed to reach external source of financing or to ensure linkages with externals to the scientific communities, such as enterprises or regional authorities. This kind of activity is, in any case, a relatively isolated part of researchers’ effort, in the way of looking to the changes in scientific knowledge production. According to the Triple Helix Model, traditional and entrepreneurial perspective are interconnected and a new, strong motivation get in, making profit. Here a radical change of the norms guiding scientific community can be found. This “second revolution” is, nonetheless, still at the beginning (Etkowitz et al, 2001) or it could be accelerated by political initiatives3. 

Our hypothesis is that evaluation, and the learning processes linked to, are strategic means for breaking boundaries between public research sector, universities, industry, government and society and building bridges across the helices. Evaluation pull for a greater interaction between different knowledge producers (research agents, policy makers, citizens and social organisations), but, at the same time, evaluation effectiveness in shaping the research system is strictly linked to its influence on the Government resource allocation.

3. The research evaluation in Italy

One of the most innovative research policy measure drown up in Italy in recent years is linked to the introduction of ex post performance evaluation of both universities and public research agencies, as well as the introduction of ex ante evaluation procedures, mainly designed on the basis of the European Union experiences, for the selection of projects and programmes. 

It is well known that Italy has remained for a long time a country where knowledge production and evaluation were not linked processes, and the research assessment was not used by policy makers for resource allocation decisions.(Oecd, 1992) Nevertheless, a substantial process of reorganisation interested the Italian research system by the middle of the nineties (De Marchi et alii, 1998), and after the reform of the 1998-19994 evaluation is more and more becoming a central issue for all the decision making processes linked to the resource allocation.

As we have just seen, it is largely agreed that evaluation is a formidable mean to address research actors behaviours toward pursuing certain goals (among which the improvement of relationships, collaborations and networking with the private sector have a prominent place). At the same time evaluation stimulate learning processes, within the research institute, but also within the policy makers and the society as a whole, contributing to a greater awareness about science and technology problems. 

In our discourse, we will make reference to the public research agencies, as entities traditionally performing university-related research: “referring to standardised Oecd terminology, university research coincides with R&D that is performed by the higher education sector; and university-related research coincides with R&D being performed by the government and private non-profit sector. … Academic research is a science-based activity, where a major emphasis is placed on basic research and on the combination of basic and applied research.” (Campbell D.F.J. 2000)

The paper analyses the results coming from the three-year work (1999-2001) of the National Committee for the Research Evaluation CIVR. CIVR was created in Italy by the Ministry of the University and Scientific and Technological Research MIUR.5 During this period, the Committee carried out ex post evaluation exercises for the most important Italian non-university research agencies (eight major agencies), and monitored the state of the art of research evaluation in Italy.

The analysis is developed by examining:

a) the CIVR evaluation mechanism built up for research agencies, based on both self-evaluation and external peer review system;

b) the CIVR evaluation criteria and methodologies (output/outcome evaluation, impact analysis);

c) if and how research agencies modified their behaviours to comply with the evaluation requests.

The limits of the CIVR results are linked to the fact that data and figures cover only two years, namely 1999 and 2000. So, it is not possible to measure changes in time of the agencies' performance. Modifications of the actors' behaviours should be identified, in these cases, mainly through the peers' analysis.

4. The CIVR activity

The Committee institutional tasks are aimed towards:
· the diffusion of the evaluation culture within the country,

· the setting up of general criteria and indicators for the ex post assessment of the public research activities (those carried out by both public and private structures),

· the definition of the conditions to be applied for the composition of the Internal Evaluation Committees - CIVs of the public research agencies.

The CIVs are panels of experts (peers), nominated by the agencies themselves, which aim is to develop systemic evaluation of the whole research organisation performance. The panels are composed from 5 to 7 members; they include both experts in the specific discipline or sector of activity, as well as experts in the economic assessment of the internal management; in some cases also potential users of the research activities have been nominated. The committees should also include a certain number of components coming from abroad; the impartiality of the judgement should be guaranteed by the absence of institutional relations of the CIVs members with the agency. The CIVs work should fit with the requests coming from the CIVR, complying with the set of criteria and indicators that have been requested.  

The first evaluation exercise developed by the CIVR covers the main public research agencies outlined in table 1. The agencies listed in the table represent a ratio of about 74% of the total Italian investment in public research agencies (1.631,4 million Euro in 2000, on a country total of 2.208 Euro for the research agencies), and a percentage of 58,6% of the total public national expenditures (2.784 million Euro, universities not included, CIVR, 2002)

 The CIVR adopted a methodology based on two different exercises: first of all, a self-evaluation exercise, make by the agencies themselves that are called to a critical review of their performance in the light of the proposed criteria. Secondly, a CIV evaluation exercise, based on both the self-evaluation results and other knowledge activities autonomously decided by the Committee (local visits, auditing, special meeting, other experts views, indicators, etc.).

Both the self-evaluation report and the CIV report have then been analysed by the CIVR, whose judgements were built up on the basis of the following considerations.

The CIVR grounds its judgement about the CIV Reports on three main criteria, namely the clearness of the results achieved (in terms of the capability to identify points of excellence as well as problematic issues, measuring them on a comparative way, and formulating recommendations to overcome the problems and to maintain the scientific leadership in the areas of excellence), the transparency of the evaluation processes, and the reliability of the adopted methodology.

On the other hand, the CIVR judgement on the self-evaluation exercises was based on the capability of the agencies for:

· supplying figures, indicators and information as requested,

· showing strengths and weakness within the internal organisation as well as in the research planning,

· identifying innovative perspectives within the planned research activities,

· using the evaluation process for the internal decision making. 

The general criteria adopted for the CIVR assessment exercises refer to:

· monitoring of the whole input, output and outcome of the institutions;
· scientific quality of the publications, measured, where possible, by  the impact factor and the citation analysis;
· internationalisation of the research activities and relevance for the scientific sector;
· innovative perspective on the research programmes;
· level and characteristics of the collaborations, interactions and networks;

· impact on the socio-economic environment;
· focalisation of the selected objectives with the mission of the evaluated institute;
· capacity to attract external financial and human resources;
· development of new management capabilities for sustaining and encouraging the research effort.
All the described criteria have been operationalised by a set of indicators suited to measuring the agency performance. Criteria and indicators to be applied for each evaluation exercise have been discussed and agreed with the interested institutions; the use of the same set of criteria assured the viability of the exercise and a certain level of comparability of the common trends between different types of institutions. 

The results of the evaluation exercises underline:

a) the high level of collaboration and networking of the research agencies with other scientific actors;

b) the growing trend towards the publication on international journals (both as absolute values and as equivalent values);

c) a high visibility and leadership at the international level,

d) a good capacity for attracting external resources,  

e) in some cases, a low level of the interaction with the socio-economic environment

f) the scarce propensity towards patenting and spin off.

At the same time, the analysis highlights explicit difficulties for some agencies in developing in depth evaluation exercises, as well as for complying with the recommendations coming from the CIV assessment, and for using qualitative indexes (impact factor and citation index) for measuring the scientific output.

5. The new mode of knowledge production: the Italian experience

The existence of a trend towards a Mode 2 of knowledge production in the Italian university-related organisations has been recently analysed -on a comparative basis- within the European Project “Eurolabs”, by using a database built up for the non-university research organisations of all the European countries, and a set of selected case studies (Potì B. and Reale E., 2002).

The empirical evidences show that the Institutes develop a large set of competencies fitting with a great number of sectors of applications. There is an increasing process toward a larger openess of research institutions to external relationships, both supported or non by financial resources. Also the flexible use of research personnel is a common trend coherent with the ongoing transformations (see also Potì B. and Reale E, 2000). Case studies describe how Mode 2 is developing in all countries, within both traditional and new organisations, sometimes linked to the evolution of the research sector. In all case it impacts deeply the institutes research agenda (Potì B. and Reale E., 2002)..

Comparing with the other European countries, Italy's research system seems still too static and the transition occurring within the institutes looks more as an adaptation of Mode 1 (a sort of Mode 1 plus) where the production of knowledge remains dominated by the academic rules. Only INFN is evolving toward a more entrepreneurial behaviour, pursuing greater visibility of its products and activities.

The Triple Helix model assumes the existence of different actors’ behaviours as well as the breaking boundaries between the three helices, namely university and university related organisations, government and industries. Thus, three dimensions of the evaluations exercises have been selected for testing the new mode of knowledge production, and for monitoring the presence of a movement toward a Triple Helix model. These dimensions include changes in priority setting and strategies, modifications of the outcome favouring non-academic products, enhancement of external relationships and networking, creation of hybrids. 

All the aspects has been analysed through the CIV Reports. The outcome, the relationships and the hybrids have been measured also through a set of indicators, as patents, spin off and other non traditional outputs, collaborations and income from external sources, agreement for new collaborative entities to understand the propensity towards the setting up of networking and hybrids.

Four major Italian agencies, namely CNR, INFN, INFM, ENEA, emerge as the most interesting cases for controlling the effects of the evaluation process on the actors' behaviours. The mentioned agencies have leading positions within their sectors of activity, both at the national and international level. They also have a large size in terms of financial and human resources, and are subject to a great Government pressure for enhancing their external relationships and networking with non-scientific partners.

Outcome

Data collected on the outcome underline that scientific publications in national and international journals remain the major product for both the university and the university-related institutes (Table 2). 

The CIV Reports point out that patents are not a kind of result strongly pursued by the public research agencies. During the three years period in which evaluation was carried out, we did not faced a growing trend in patenting (see table 3). Also the CIVR' Report highlights this weakness of the Italian research system, asking for new policy measures to overcome it.

Moreover low attention have been devoted to the commercial exploitation of the patents themselves. In many cases individual scientists seem not really interested in patenting since the favourite product of their activities still remain scientific papers. Changes in this kind of attitude are expected from a new regulation established by the Government for the management of the intellectual property right. This regulation shifts the property right from the institution to the inventor, which become the only owner of the patent as well of the economic income coming from the commercial exploitation. Both these measures have been perceived as a new priority challenging the researchers profession.

The capability of the research agencies to produce spin off is very rare. In the considered period, spin off has been occurred only from the INFM. From 1996 to 2000, INFM started 17 spin off, with a total investment of 410 million lire and the employment of 63 units of human resources; 13 firms are aimed to supply goods and services, and the other 4 firms are devoted to supply consulting activities. The average invoiced coming from the spin off show a substantial growth from 1999 to 2000: +245% in absolute value, + 203% as percentage of human resources employed.

The internal organisation of the research institution seems to easy the production of this kind of result. INFM is a network, joining all the researcher (mainly from universities) working on the physics of matter issues, which purposes are the co-ordination of the research efforts and the development of new research activities, even assuming non traditional roles.

Other different outcome can be identified, linking universities, agencies and industries, such as education and training (which remain a central mission of the university-related institutes), consulting, certification, controls, analysis and tests, results transfers. Generally speaking, this set of activity seems to be carried out as complementary actions of the research programmes, or for obtaining other external sources of funding. It has a low involvement of researchers and does not influence the agencies behaviours, pushing towards the assumption of different institutional roles. ENEA has an outcome greatly devoted to promote the interaction with the socio-economic environment (Table 4) but it does not seem to be connected with a modification of its institutional role. On the contrary, INFM was very active in technology transfer through initiatives supported by the European Fund for Regional Development (FESR) and through the CLUSTER projects, both devoted to support the economic development of depressed areas, by fostering the interaction between applied research activities and entrepreneurial initiatives.6
Income from external sources

As Government policies push towards a more external visibility of the research organisations performance, asking for a higher economic impact of the output and outcome, new funding channels have been set up with different purposes and aims, as well as different expected applications. Evaluation procedures influenced, and are influenced by this kind of Government priority setting, as peers and indicators focus great attention to the capacity of the agencies in capturing external funds, in joining national and international networks, in establishing new partnerships.

The effects of such processes on the actors' behaviours are evident: institutes reinforce the tendency towards the participation to collaborative activities, re-orienting the programmes for complying with the priorities identified by the Government. A good measure for this process is the amount of external funds coming from contracts and grants on the Central Government funding (table 5)

Networking and hybrids

All CIV Reports statue the importance of reinforcing relations and networking almost with private partners. Even agencies such as INFN, traditionally engaged in basic research projects are recommended to better their presence in collaborative projects, both within the European Union and with socio-economic partners. Interestingly enough, the mentioned suggestion is not aimed to enlarge the agency collaborative spectrum within the scientific community, judged as one of the best at the international level. The peers' suggestion was, on the contrary, aimed to reinforce the interaction of the researchers activities with the socio-economic environment, according with a general tendency affecting all the universities and university-related institutions in Europe.

Nevertheless, a new entrepreneurial spirit is springing up only in few cases, with the settlement of collaborative entities, joining together university and university-related institutions, industries and local governments. The main examples of establishing networks and hybrids with private partners can be seen for CNR, INFM and ENEA (Table 6). 

The aims of this kind of collaboration are different. In most cases they are linked merely to the gaining of new external sources of funding and/or to acquire expert knowledge or training (Viale R., and Campodall'Orto S., 2002). But sometime a further purpose can be identified, linking to a new propensity of the research agencies towards breaking their traditional boundaries. This occurs above all, in such cases where a convergence of interests between researchers and institutions is established. Evaluation appears as an essential mean for improving this kind of convergence, since it often stimulates learning processes about the output of the research activities and the possibilities of further development setting out new research collaborations.

Priority setting and strategies

Priority setting and strategies have been affected by the evaluation results. Evaluation as driver of innovation processes push for a new relationship model between different institutional spheres. This implies the settlement of different priorities, strategies and behaviours of the research actors. 

The described effects can be easily identified in the CIV Reports of the agencies with a more ancient tradition of internal peer reviewing as INFN and INFM. In both cases peers acknowledge the substantial effort of the agencies to be responsive to the main recommendations made in earlier reports.

All CIV Reports agree that the first priority of the research agencies should remain the effort for maintaining the scientific leadership in the interested fields, also enhancing interdisciplinary networking (INFM, OGS). Furthermore a great emphasis was given to the technology transfer aspects, for which a more prominent action is generally requested. The INFM CIV Report greatly appreciates the agency entrepreneurial spirit, and its actions for stimulating some groups, working actively on high technology fields, to be able to enter into important agreements with multinational firms. It also recognises the difficulty in achieving the stated objectives of the interaction between basic research and industry, because of the nature of the Italian industrial system, largely composed of small and medium enterprises that generally do not conduct research of their own.

Even CNR and OGS CIV Reports recommend for enhancing the support to the co-operation with scientists of academic and research institutions, but mainly partnerships with industrial research centres. In the OGS Report, this suggestion goes with the indication to analyse in the future the possibility of spin off some key technological issues to develop Service Provider Entities for specific applications.

The INFN and INFM CIV Reports point out the importance of the internal strategies, grounded on the clear definition of objectives and goals, the rigorous peer reviewing of research proposals and the distribution of funds by merit among the different research groups. Collaborative behaviours within the interested scientific communities are also largely present, and this aspect should be encouraged for a better integration of the internal research personnel, and for involving scientists coming from different public and private institutes. Peers recognise that the agencies actions go beyond these purposes, and recommend to further enhance the efforts towards the mobility of the researchers.

Other strategic behaviours are devoted for increasing the financial resources through alliances with external entities. INFM seems to be more effective in pursuing this aim and evaluation processes influenced its performance. It also tries to break up rigidities within the Italian regulations for funding management and personnel recruitment. Sometime these attempts have been successful, since Government agreed with the introduction of the agency reforming proposals. Following the CIV recommendations, INFM acts for attempting to maintain a good balance between the engagement in high level basic research activities and the strong economic value of its research output.

Finally, all peers Reports suggest to give the largest diffusion to the results coming from the evaluation processes. The aim is to stimulate debates and reflections, within the internal and external scientific community as well as between the users, how the agencies performance to comply with their mission. 

6. Concluding remarks
The evaluation exercises carried out in Italy by the different agencies are the first step toward a new policy aimed to reach a greater accountability of the public research agencies. The achieved results do not yet allow us to identify in the national research landscape a general movement of the different actors – Government, research agencies, universities and industry – breaking boundaries for knowledge production and interaction, fitting with the Triple Helix model.

Anyway the empirical evidences show a strong trend in the public non-university system toward more awareness for the effectiveness of the research effort, both in terms of scientific quality and socio-economic impact. In some cases, also significant marks of a new entrepreneurial spirit can be identified, with an attempt to integrate academic and industrial worlds. The described tendency is linked to the settlement of closer relationship of the public research actors with the private sector, that seems to be more effective if pushed by Government policies and by the internal directive boards, favouring the production of different outcomes and different performances of the institutions.7
This change has been reinforced through both the internal and external evaluation activities. All the examined research organisations have shown a high level of sensibility to the assessment exercises outcome. Recommendations are taken into a great account, since the major concern of research actors are linked to the possible consequences for the agencies coming from Government reforming measures complying with the assessment results. So the strengthening of the linkages with the resources allocation processes should be considered as an important measures for enhancing the effectiveness of the assessment analysis.

Furthermore, it is useful to remind that changes caused by the ex post evaluation within the university-related research institutes, include also a better comprehension of the scientific community work, as well as a greater dissemination of knowledge within policy makers and society about the importance of the scientific endeavour. This new awareness for science and technology is expected to produce a higher consensus in taxpayers for resource allocation in this sector, stimulating a greater interest in the young generation towards scientific themes. 

Within this perspective, evaluation appears as a policy for sustaining and addressing interactions between different actors, going beyond the rethinking of the existing forms of knowledge production, as well as encouraging the innovative processes. For this purpose, a different insight on the research relationships should be developed, aimed to enhance the evolution of the system towards the overcoming of the traditional boundaries, as it appears useful for sustaining innovation. It implies the necessity to consider the research effort as a whole, without separating the research evaluation of universities from the research carried out within the university-related agencies.

Thus, following the Triple Helix model approach, the university-industry-government relationships have to be assessed with different criteria than those used to examine the performance of a single institutional sphere, if evaluation should be used as mean to improve the innovative capacity of the networks. As the literature pointed out, "the analysis … should … be shifted from the observation to the expectations, which means to develop a theoretical reflection (a model) on what we think could happen with a certain policy. This model can be used to distinguish between intended and unintended outcomes of the practices under study. … . A focus on failures is fruitful for knowledge-based innovation since it allows for further specification of expectation.”(Leydesdorff L., 2002).8
Evaluation in Italy is still at an experimental stage in developing approaches that need to become widely accepted in the scientific communities, but some effects are yet visible. A more prominent action to achieve better results for knowledge production and networking should be pursued, giving also effectiveness to the link between the ex ante and ex post assessment exercises.
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Table 1. Research Agencies under the CIVR Evaluation (Year 2000) 























Total
Total

of which







Budget*
Staff

Researchers
























1. C.N.R. _ Consiglio Nazionale delle Ricerche


769,0
7.377

3.650


2. I.N.F.N. _ Istituto Nazionale di Fisica Nucleare


306,8
5.041
°°
2.196
°*

3. I.N.F.M. _ Istituto Nazionale di Fisica della Materia


87,3
3.092
°
1.689
°**

4. Istituto Papirologico "G. VITELLI"



0,0
13

10


5. O.G.S. _ Istituto Nazionale di Oceanografia e di 


14,2
150
§
48


Geofisica Sperimentale









6. S.Z.N. _ Stazione Zoologica "A. DOHRN"


16,9
125

53


7. ENEA - Ente per le Nuove Tecnologie, l'Energia e l'Ambiente

361,6
3.238

1.300


8. I.E.N. _ Istituto Elettronico Nazionale "GALILEO FERRARIS"

14,0
143

60













*Million Euro










° 2.408 researchers coming from universities








°°2.935 researchers coming from universities 








°*1.427 from universities









°**1.581 from universities









§ Year 1999





















Source: CIVR Annual Report 2000-2001








Table 2 - Scientific publications of the research agencies under the CIVR evaluation






 (Year 2000)





















Total
Publications/
Papers on International




Publications
Researcher
Reviews/Researcher





%
%



1. CNR
20.264,0
5,6
1,5



2. ENEA
1.351,0
1,7
0,3



3. INFN
..
..
0,7



4. INFM
3.268,0
1,9
1,3



5. OGS
90,0
1,9
1,9



6. IEN
195,0
3,2
1,3



7. S.Z.S.
74,0
1,4
1,1



8. Papirology
4,0
0,4
0,0

















.. Data not available






Note: CNR includes only international papers of the Journal of Citation Report (JCR)






INFN figures come from ISI and SPIRES databases. 






Papers of the Theoretical Physics Section are not included




















Source: CIVR Annual Report 2000-2001






Table 3 - Patent applications in Italy of the research agencies







under the CIVR evaluation

















1998
1999
2000
2001


























1. C.N.R. 

32
35
26
45


2. I.N.F.N. 

1
1
0
0


3. I.N.F.M.

4
8
0
1


4. ENEA 

15
15
13
20


 







All universities and other 







public research agencies

43
50
56
101










Source: Ministry of Productive Activities (ex Ministry of Industry)















Table 4 - ENEA Number of interaction with the socio-economic environment















 (Year 2000)















Intervention  for the SMEs




111


Firms involved in transferring activities




124


Technological services supplyied




307


Business information*




3.189


Firms involved in business information




11.253


Mobility of human resources**




11


Intervention on industrial products and processes




31










*Number of hours







**Number of research personnel







Source: CIVR Annual Report 2000-2001















Table 5 - Financial resources of the research agencies under the CIVR






evaluation by source of funding






(Year 2000 -Million Euro)















Central
External 





Government
Sources*










1. C.N.R. 

617,2
116,7



2. I.N.F.N.° 

248,2
51,9



3. I.N.F.M.°° 

40,8
22,2



4. O.G.S. 

8,8
3,6



5. S.Z.N. 

11,3
3,1



6. ENEA 

237,6
110,1



7. I.E.N. 

11,1
2,9










*Contracts and grants






°Calculus net funds not included






°°Funds for the Large Scale Facilities management not included






Source: CIVR Annual Report 2000-2001






Table 6 - Number of Networks and Hybrids with private partners






 (Year 2000)















Consortia
Research
Others*





Labs










1. C.N.R. 

21
..
..


2. I.N.F.M. 

..
5
6


3. ENEA 

16
..
16
















.. Not available






*Research commercial societies for ENEA, 






Centres for developing and transferring scientific results for INFM













Source: CIVR Annual Report 2000-2001













1 There is a difference between research evaluation and evaluation of research grounded on the fact that the former is an integrated or internal part of research, while the second is an external procedure based on various techniques used to assess individuals, institutions and research proposals (Hansson, 2000). 


2 This sort of unification process within the emergence of networks leads to enhancement of the regional and trans-national level of governance. 


3 One of the authors’ example is the U S Discovey Exchange Plan, where the participation of external to the research actors is admitted and it is able of influencing the research direction.


4 The reform of the Italian research system is mainly linked to three laws: n.204 of the 1998, n. 381 of the 1999 and n. 297 of the 1999. A new reassessment of these provisions is expected by the end of the current year.


5  For a complete comprehension of the state of the art of evaluation in Italy the CIVR activity should be integrated with the assessment exercises carried out by the National Committee for the evaluation of the Universities, CNVSU, which aim is to evaluate both teaching and research activities of the universities. Even CNSVU belong to the Miur. The activities of the two committees,  for what concern the assessment of the research effort should be integrated through a combination of the adopted approaches.


6 Under the FESR activities, 29 projects have been launched from 1996, with a total budget of 68,8 billion lire. CLUSTER projects developed  8 workpackages, with a total budget of about 11,5 billion lire.


7 Looking at the empirical evidences coming from the CIVR activities, both policies seems to be useful for stimulating the integration between different institutional spheres,  namely programmes for technological innovation and transfer and measures to enhance competition among institutions, (Viale R., Campodall'Orto S, 2002)


8 The author suggests that from a methodological point of view, for gaining this objective it is necessary to choose relational indicators measuring networks linkages instead of performance indicators (co-authorship, co-word relations, patent clusters, patent citations, (Leydesdorff, 2002)
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