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1. Project summary

The objective of this project is

· to develop new methods to recognize emerging critical events in evolving complex networks, coupled networks and  active agent networks

· to apply these methods to the analysis of the emergence of new research topics (scientific avalanches) and the sudden emergence of crises in a social institution – the public trust in science.

The project focuses on social networks and more particularly on the spreading of information in scientific and public communication networks. We see as critical events the emergence of information avalanches linked to the emergence of a collective behaviour in large groups of social actors. The challenge of this interdisciplinary project is to combine models of information avalanches in mediated networks developed in the social sciences – in communication theory, media theory, and science and technology studies - with probabilistic models of data mining in complex networks and mathematical models about the evolution of complex networks developed in physics.

Empirically, we concentrate on the issue of how in science different topics appear, spread out through the scientific community and lead to epidemic-like behaviour (scientific avalanches) and how such scientific avalanches trigger and resonate with avalanches of information about science in the wider public. Data gathering in the project will be based on both bibliometric and webometric techniques.

The goal of the project is to develop policy recommendations based on a new and innovative understanding of critical events in mediated social networks with regard to scientific avalanches in science and the public understanding of science.
2. Project objectives

The objective of this project is:

a) to develop new methods to recognize emerging critical events in evolving complex networks, coupled networks and active agent networks 

b) to apply these methods to the analysis of the emergence of new research topics (scientific avalanches)  and possible crises in a social institution – the public trust in science

. 

2.1 Motivations or why do we want to work on this project?

The aim of the project 

The aim of the project is, based on a new and innovative understanding of critical events in mediated social networks, to develop policy recommendations with regard to scientific avalanches and public understanding of science. 

Why critical events? 

We want to study emerging crises in complex networks and multi- networks that can lead to drastic changes in the whole system. Although there are a lot of new results concerning the structure of evolving networks in the sense of their geometrical properties (Dorogovtsev & Mendes, 2003; Bornholdt & Schuster (Eds.), 2002), the dynamics and critical properties of these systems are almost unknown. Even for such a simple system as the Ising spin model mapped onto the Barabasi-Albert network (Barabasi & Albert, 1999) amazing effects occur because the critical temperature in this system diverges in the thermodynamical limit to infinity with log(N), where N stands for the number of nodes in the network (Aleksiejuk et al., 2002).

It is important to stress that a network entering into the critical region exhibits large scale fluctuations and is very sensitive to presence of external fields. It follows that the stability of such a  network changes dramatically what can be especially crucial for social systems.

Where do critical events appear in real social networks? 

We focus in this project on social networks and more particularly on the spreading of information in scientific and public communication networks. We see as critical events the emergence of information avalanches linked to the emergence of a collective behaviour in large groups of social actors. In science scientific avalanches can represent the emergence of new research topics that rapidly attract large parts of the scientific community. In this case one would like to understand how to trigger such critical events which lead to an innovation in the system. There are other cases where information avalanches occur as a panic-like reaction which destabilizes the system. The dynamics of public trust in science gives examples of regularly occurring avalanches. 

2.2 Project strategy

This project aims to combine concepts and descriptions from social and information sciences with concepts and description from physics. Instead of proposing another “application” of complexity research to social systems we will develop a common view informed by different research traditions. This has consequences for the research strategy necessary to reach such a goal. It requires in particular the developing of a common language.

We will link in our analysis three different research approaches crossing disciplinary boundaries: 

- a social science perspective of public trust in science as an example of a social institution (qualitative model)

- quantitative approaches to make dynamic processes in networks of communication visible (data mining and visualization)

- an analytical framework developed in statistical physics to understand emergent phenomena in complex networks (mathematical model) supported by numerical simulations and an active agents approach 


The project places itself on the edge of different research fronts. Concerning the theoretical description of complex networks it asks for models of the emergence of critical events in complex networks disturbed by external forces and coupled to each other. Concerning the empirical evidence of critical events in social communication networks it ask for the operationalization of mediated communication in terms of networks of actors and topics and the possibilities of automated data mining from the web and other sources to reconstruct these network structures. Concerning the analysis of empirical representations it asks for new visualization tools which allow to representation of dynamic events and algorithms to calculate changing network properties over time. Concerning the control of critical events in real networks it ask for policy recommendations informed by complexity approaches.


The challenge of the project, given its broad-range inter-discipliniarity, is to create a common area of understanding (“trading zone”) where models of information avalanches in mediated networks developed in communication theory, media theory, and science and technology studies, probabilistic models of data mining in complex networks and mathematical models about the evolution of complex networks can communicate with each other.


In the following we describe the state of the art in the different research fields the project brings together, indicating open research problems the project aims to address by its integrative approach.

3. The consortium and project resources 

3.1 Short description 



The co-ordinator and four partners will carry out the research project. The co-ordinator is the Faculty of Physics and the Center of Excellence for Complex Systems Research at Warsaw University of Technology (Poland) represented by Prof. Janusz Hołyst (participant CO1). The partners are:

CR2 - S.U.P.R.A.S. & G.R.A.S.P group - University of Liege, Belgium;

CR3 - Netherlands Institute for Scientific Information Services (NIWI) of the Royal Netherlands Academy of Arts and Sciences (KNAW), Netherlands; 

CR4 - Research Institute for Advanced Technologies and School of Computing and Information Technology (SCIT) at the University of Wolverhampton, U.K. 

CR5 - Faculty of Informatics -  University of Karlsruhe, Germany. 




CR2 is represented by Prof. Marcel Ausloos. CR3 is represented by Dr. Andrea Scharnhorst. CR4 is represented by Dr. Mike Thelwall. CR5 is represented by Prof. Dorothea Wagner.



All of these are internationally known scientific groups, who have managed or contributed to many successful collaborative projects in the past, including participation in many European and national programmes such as SUPRAS, WISER, COSIN, COST, EXYSTENCE. 



Each of the partners has developed their own specific approach. An important reason for the partners to join in the consortium is their expectation that this combination of expertise will enable the production of results that otherwise would have been more difficult or impossible to discover. 



CO1 is experienced in physical, social and network-based models. As a leader of the Center of Excellence for Complex Systems Research CO1 has appropriate knowledge with which coordinate the whole project devoted to evolving networks. CR2 is a specialist in the theory of phase transitions as well as their interdisciplinary applications and will give strong contribution to the study of critical events from a theoretical point of view. CR3 has extensive competence in the field of mediated information and communication in research. Workpackage WP4 exactly fits with its sociological competencies. CR3 also hosts important databases that will be used during the project. CR4 has developed quantitative-lead research methods for identifying and analysing web phenomena. CR4 is also skilled in gathering data from the web, part of its workpackage in the project. CR5 has a strong scientific reputation in the field of algorithms engineering and visualization tools for network dynamics. Each participant is assigned to lead one workpackage which covers its specific skills. The way interactions between participants directly correspond to interactions between tasks is illustrated in figure B6.2. Although the partners of the project have experience in mutual common research projects (WISER, COST), the consortium itself is a novel network of collaboration. 



The project will not only have a strategic impact on the scientific community and policy makers but also on the consortium partners themselves. 



CO1 is continuously extending its research on evolving networks. So far only structural properties of complex networks have been investigated. With this project CO1 hopes to increase its competencies for network dynamics. Recently the research group headed by the coordinator of CREEN project has begun to develop at its university a new specialization ‘Econo- and socio-physics’. The post-doc position provided for the CREEN project will significantly strengthen the research abilities of the group in this area.



The fields of  research of the CR2 group pertain to applying modern methods of statistical physics, like scaling laws and critical exponents, to unusual problems in physics, meteorology, economics, and sociology, with an emphasis on self-organized spatio-temporal complex (non-linear dynamical) phenomena and critical events. The collaboration within the proposed project is of great interest for the group looking for multidisciplinary formations and humanistic impact for its research  work.



CR3 has extended competence in the field of mediated information and communication in research. Participation in the CREEN project and collaboration with physicists dealing with complex systems and critical phenomena will enable CR3 to look into its research objects from a completely different point of view and will help to quantitatively describe the observed phenomena. 



The collaboration in this project will greatly enhance the CR4 group's current investigations, which already have an European focus, and will also facilitate the development of additional knowledge areas in science policy research that will enable the production of practical tools as future outcomes for the current mainly theoretical investigations.



Current research interests of CR5 include discrete optimization and graph algorithms applied to static aspects of network visualization. The participation in the CREEN project will enable CR5 to extend investigations to visualization of dynamic changes in networks and implementing the algorithms to real-world problems.

B.3.2 Key personnel description

	Prof. Marcel Ausloos

Email: marcel.ausloos@ulg.ac.be               Web site: www.ulg.ac.be/supras/groupe/Staff/ausloos.html

Dr. Marcel Ausloos (*1943) is Scientific Director of the SUPRAS group. His current research includes theoretical and applied statistical physics (transport properties, phase transitions, fractals, evolution, growth, econophysics), theoretical condensed matter physics (magnetism, superconductivity, optics) and nonlinear dynamical phenomena (self-organized criticality, extinctions and mutations in models of evolution, phase diagrams of generalized aggregation models, traffic). His total list of publication includes more than 340 publications often related to and including experimental and numerical work as well as practical applications of physical methods for economical data analysis. He has edited 5 books, directed 9 Ph.D. theses, and promoted many honor theses. He is a member of the European Physical Society; and chairman of the subcommittee on "Applications of Physics to Financial Analysis", Statistical Physics Division.

Selected key publications:

· N. Vandewalle and M. Ausloos, "A toy model for life at the "edge of chaos"”, Comput. & Graphics 20, 921-923 (1996).

· N. Vandewalle and M. Ausloos, "Inner Patterns and Front Propagation of a Dynamic Random Impurity Model", Phys. Rev. Lett. 77, 510-513 (1996)

· M. Ausloos, M. Kramer and N. Vandewalle, "Evolution on Trees: A brief review about the extinctions of species, and the case of genocide in a darwinistic Punctuated Equilibrium Evolution Model", Physica A 273, 33-45 (1999)

· M. Ausloos, "Empirical Analysis of Time Series", in "From Quanta to Societies", W. Klonowski, Ed. (Pabst, Lengerich, 2002) pp. 88-106

· M. Ausloos, P. Clippe and A. Pekalski, "Evolution of economic entities under heterogeneous political/environmental conditions within a Bak-Sneppen-like dynamics", Physica A 332 (2004) 394-402


	Dr. Piotr Fronczak

Email:fronczak@if.pw.edu.pl      Web site: http://www.if.pw.edu.pl/~agatka

Piotr Fronczak (*1974) holds a PhD in physics at Faculty of Physics at Warsaw University of Technology.  He is a member of  the Research Group Nonlinear Dynamics of Complex Systems. His current research field includes the theoretical and applied physics  of evolving networks, chaos control and synchronization in dynamical systems as well as the nonlinear dynamics of nonstationary and spatially extended systems. He has cooperated in two grants founded by the State Committee for Scientific Research (KBN). He also works in the Human Resources Department in the BPH PBK Bank (the third largest Bank in Poland, owned by the HVB Group – Bank Austria AG and Bayerische Hypo- und Vereinsbank AG) as the administrator responsible for the SAP financial and payroll system.  

Selected key publications:
· P. Fronczak, A. Fronczak, J.A. Holyst Average path length in random networks e-print cond-mat/0212230, Subm. to Phys. Rev.

· JA Holyst, A. Fronczak, P. Fronczak Supremacy distribution in evolving networks e-print cond-mat/0308588, Subm. to Phys. Rev. 

· P. Fronczak, A. Fronczak, J.A. Holyst Mean-field theory for clustering coefficients in Barabasi-Albert networks Phys. Rev. E 68 (4): art. no. 046126 Part 2 Oct 2003

· P. Fronczak, J.A. Holyst, Control of chaotic solitons by a time-delayed feedback mechanism Phys. Rev. E 65 (2): art. no. 026219 Part 2 Feb 2002

· W. Just, E. Reibold, H. Benner, K. Kacperski, P. Fronczak and J. Holyst Limits of time delayed feedback control Phys. Lett. A. 254 158164 (1999)


	Dr. Iina Hellsten

Email: iina.hellsten@niwi.knaw.nl      Web site: http://www.niwi.knaw.nl/en/nerdi2/group_members/iina/toon

Iina Hellsten (*1969) is a Marie Curie post doc fellow at the University of Amsterdam, Amsterdam School of Communications Research and an associate fellow in the group “Networked Research and Digital Information” at the Royal Netherlands Academy of Arts and Sciences. Her background is in the social sciences, in particular in the fields of communication sciences and the social studies of science and technology. Her research has mainly focused on qualitative case studies on the critical events in the public debates on biotechnology and biodiversity (such as the media debate on the cloning of Dolly, the sheep). Her current research deals with the role of metaphors as tools of communication between different social domains of science, the social sciences, the journalism and the public. In particular, she has been mapping the dynamics of ‘critical metaphors’ such as “Frankenfoods” and “the book of life” in the complex communication networks about agricultural and medical biotechnology. Her areas of expertise include science communication, public understanding of science, media theory and communication sciences. 

Selected key publications:
· Hellsten, Iina (2002) The Politics of Metaphor: Biotechnology and Biodiversity in the Media. Acta Universitatis Tamperensis; 876, Tampere University Press, Tampere. (Doctoral Dissertation). Partly available on-line at: http://acta.uta.fi/pdf/951-44-5380-8.pdf
· Hellsten, Iina (2002) ”Selling the life sciences: Promises of a better future in biotechnology advertisements”. Science as Culture 11(4), 459-479.

· Esa Väliverronen & Iina Hellsten (2002) ”From ”Burning Library” to ”Green Medicine”. The Role of Metaphors in Communicating Biodiversity”. Science Communication 24(2), 229-245. 

· Hellsten, Iina (2003) ”Focus on Metaphors: The case of ’Frankenfood’ on the web”. Journal of Computer-Mediated Communication 8(4) July http://www.ascusc.org/jcmc/vol8/issue4/hellsten.html
· Hellsten, Iina & Leydesdorff, Loet (2004) ”Automating the analysis of co-words in contexts: Measuring the meaning of “stem-cells” and “Frankenfoods” in different domains.” Paper to be presented in the RC33 Sixth International Conference on Social Science Methodology, session 'Informetric and Text based Procedures for Information Retrieval and Analysis, Amsterdam, August 16 - 20, 2004.

	Prof. Janusz Hołyst

Email:jholyst@if.pw.edu.pl      Web site: http://www.if.pw.edu.pl/~jholyst

Janusz Hołyst (*1955) is Professor at the Physics Faculty of Warsaw University of Technology (since 1998) where he leads the Research Group Nonlinear Dynamics of Complex Systems. His current research field includes the simulation of evolving networks, collective opinion formation, self-organized criticality, analysis of chaotic economical data, and stochastic resonance. He is one of the pioneers in applying physical methods to economical and social systems. His total list of publication includes 80 papers and he organized or co-organized eight international workshops or conferences. He was a scientific advisor of 5 Ph.D. thesis and conducted several research projects for the Polish Research Committee. Hołyst maintains a close collaboration with many Institutes in Germany, France, and Italy, where he spent over five years as Guest Scientist, Visiting Professor or a fellow of Humboldt Foundation. He is a Director of the Center of Excellence for Complex Systems Research at Warsaw University of Technology, a member of the  Complex Systems Network of Excellence (EXYSTENCE), a member of  the ESF Programme Stochastic Dynamics: Fundamentals and Applications (STOCHDYN) and  Vice-Chairman of the COST P10 Programme Physics of Risk.    

Selected key publications:
· A. Aleksiejuk, J.A. Holyst, D. Stauffer, Ferromagnetic phase transition in Barabasi-Albert networks, Physica A 310, 260 (2002)

· J.A. Holyst, K. Kacperski and F. Schweitzer Social impact models of opinion dynamics Annual Review of Comput. Phys. 9, 253-273 (2001)

· A. Krawiecki, J.A. Holyst and D. Helbing Volatility Clustering and Scaling for Financial Time Series due to Attractor Bubbling Phys. Rev. Lett. 89 (15), 158701(4) (2002)

· Matassini L, Kantz H, Holyst J, Hegger R Optimizing of recurrence plots for noise reduction Phys. Rev. E 65 (2): art. no. 021102 Part 1 FEB 2002

· W. Just, E. Reibold, H. Benner, K. Kacperski, P. Fronczak and J. Holyst Limits of time delayed feedback control Phys. Lett. A. 254 158164 (1999)


	Prof. Loet Leydesdorff

Email: loet@leydesdorff.net      Web site: http://www.leydesdorff.net 

Loet Leydesdorff (*1948) reads science & technology dynamics at the Amsterdam School of Communications Research (ASCoR) of the University of Amsterdam and associated to the research group at NIWI-KNAW. He has published extensively in scientometrics, systems dynamics, and the sociology of innovation. With Henry Etzkowitz, he is the coordinator of a series of workshops, conferences, and publications about the Triple Helix of university-industry-government relations. He is a member of the Complex Systems Network of Excellence (EXYSTENCE) and coordinates the membership of the University of Amsterdam to the Network of Excellence on Policies for research and innovation in the move towards the European Research Area (PRIME). In 2003, he received the Derek de Solla Price Award for scientometrics and informetrics.    

Selected key publications:
· Can Networks of Journal-Journal Citations Be Used as Indicators of Change in the Social Sciences? Journal of Documentation 59(1) (2003), 84-104.

· The Complex Dynamics of Technological Innovation: A Comparison of Models Using Cellular Automata, Systems Research and Behavioural Science 19(6) (2002) 563-575.

· Dynamic and Evolutionary Updates of Classificatory Schemes in Scientific Journal Structures, Journal of the American Society for Information Science and Technology (JASIST), 53(12) (2002) 987-994.

· Technology and Culture: The Dissemination and the Potential Lock-in' of New Technologies, Journal of Artificial Societies and Social Simulation, Vol. 4, Issue 3, 2001, Paper 5, at <http://jasss.soc.surrey.ac.uk/4/3/5.html>

· A Sociological Theory of Communication: The Self-Organization of the Knowledge-Based Society. Parkland, FL: Universal Publishers, 2001.


	Dr. Andrea Scharnhorst

Email: andrea.scharnhorst@niwi.knaw.nl      Web site: http://www.niwi.knaw.nl/en/nerdi2/group_members/andrea/toon 
Andrea Scharnhorst (*1961) is senior researcher in the group „Networked Research and Digital Information” at the Netherlands Institute for Scientific Information Services, at the Royal Netherlands Academy of Arts and Sciences and member of ASCoR, UvA. Starting with her PhD on the application of self-organization and evolution models to the development of science, her research is concentrated around the problem of transfering concepts and methods from natural sciences to complex social phenomena and to re-design them in accordance to requirements coming from social science descriptions. Her areas of expertise entail scientometrics, evolutionary economics and science and technology studies.  Currently, she is co-ordinating a EC funded project on Web indicators for science, technology and innovation research - WISER” (2002-2005) (see www.wiserweb.org). Further, she conducts a two year project funded by the BMBF in Germany about „Competence and innovation in research networks - modeling self-organized learning of heterogeneous agents". Her current research field includes the simulation of evolutionary search processes in social ensembles, the foundations of web-based science and technology indicators, and the implications of complex network theory for social systems analysis. For her publications in international peer-reviewed journals please consult her webpage. She is a member of the Complex Systems Network of Excellence (EXYSTENCE) and a member of  the Policies for research and innovation in the move towards the European Research Area Network of Excellence (PRIME).

Selected key publications:
· Ebeling, W., Karmeshu, Scharnhorst, A. (2001) Dynamics of Economic and Technological Search Processes in Complex Adaptive Landscapes. Advances in Complex Systems 4 (1) (2001), pp. 71-88

· Scharnhorst, A. (2001) Constructing Knowledge Landscapes within the Framework of Geometrically Oriented Evolutionary Theories. In: Integrative Systems Approaches to Natural and Social Sciences - Systems Science 2000. Ed. by M. Matthies, H. Malchow, J. Kriz. Springer, Berlin, pp. 505-515

· Bonitz, M. Scharnhorst, A (2001) Competition in science and the Matthew core journals. Scientometrics 51 (1) 37-54

· Scharnhorst, A. (1998) Citations - Networks, Science Landscapes and Evolutionary Strategies . Scientometrics 43 (1) pp. 95-106.

· E. Bruckner, W. Ebeling, A. Scharnhorst: Stochastic Dynamics of Instabilities in Evolutionary Systems. System Dynamics Review 5 (2) (1989) 176–191.


	Dr. Mike Thelwall

Email:m.thelwall@wlv.ac.uk      Web site: http://www.wlv.ac.uk/~cm1993/mycv.html

Mike Thelwall (*1965) is a Reader in the School of Computing and Information Science, and is a member of the Research Institute for Advanced Technologies at the University of Wolverhampton, UK, where he leads the Statistical Cybermetrics Research Group. Mike was previously a Senior Lecturer and a Lecturer at the University of Wolverhampton, which he joined in 1989. His PhD was in Pure Mathematics at the University of Lancaster, UK. His current research field includes identifying and analysing web phenomena using quantitative-lead research methods. He has developed a wide range of tools for gathering and analysing web data, including a research web crawler and software for statistical and topological analyses of site structures (through links) and site content (through text). His total list of publications includes 68 refereed journal articles and four book chapters. Over the past two years, Thelwall has delivered guest lectures in the UK, USA, Spain and Germany. He has produced joint papers with researchers in Canada, the USA, UK, Germany, Denmark, Spain, the Netherlands, Italy, Korea, New Zealand, and France. He is currently a member of the EU funded WISER project, and has successfully bid for funding from the Canadian Social Sciences and Humanities Research Council, as well as private organisations in the UK and Italy. 

Selected key publications:
· Thelwall, M. (2004/5, to appear). Text Characteristics of English Language University Web Sites. Journal of the American Society for Information Science and Technology. 
· Thelwall, M. (2004, to appear). Scientific Web Intelligence: Finding relationships in university webs. Communications of the ACM. 

· Thelwall, M., & Harries, G. (2004). Do better scholars’ web publications have significantly higher online impact? Journal of the American Society for Information Science and Technology, 55(2), 149-159. 

· Thelwall, M. (2004). Methods for reporting on the targets of links from national systems of university Web sites. Information Processing & Management, 40(1), 125-144.

· Thelwall, M. & Wilkinson, D. (2003). Graph structure in three national academic Webs: Power laws with anomalies, Journal of the American Society for Information Science and Technology, 54(8), 706-712.



	Prof. Dorothea Wagner
Email: dwagner@ira.uka.de             Web site:  http://i11www.informatik.uni-karlsruhe.de/algo/people/dwagner/

Prof. Dr. Dorothea Wagner is full professor of computer science at the University of Karlsruhe, Faculty of Informatics; her research areas are network algorithms, combinatorial optimization, visualization, network analysis and transport optimization; she is (co-) author of more than 80 publications. The group consists of roughly 10 fulltime researchers, and is involved in a variety of European and national research projects. Currently Dorothea Wagner is coordinator of the EU-RTN AMORE: Algorithmic Methods for Optimizing the Railways in Europe (HPRN-CT-1999-00104; 2000 - 2004), project leader within the EU FET project COSIN (IST-2001-33555; 2002 - 2005), participant of EU IST project DELIS (FP6/2002/IST/ 001907), coordinator of the German Research Centre on Algorithmics of Large and Complex Networks (DFG SPP 1126). Among other activities Dorothea Wagner is member of the EATCS Council (European Association for Theoretical Computer Science), chair of the ESA steering committee (European Symposium on Algorithms), Editor-in-Chief of JDA Journal of Discrete Algorithms, member of the Editorial board of JGAA Journal of Graph Algorithms and Applications and of the Editorial board of CGTA Computational Geometry: theory and applications.

Selected key publications:
· Ulrik Brandes and Dorothea Wagner. Visone-analysis and visualization of social networks. In: Michael Juenger and Petra Mutzel, editors, Special Issue on Graph Drawing Software, Springer Series in Mathematics and Visualization, pages 321-340. Springer-Verlag, 2003.

· Dorothea Wagner. Analysis and visualization of social networks. In: Proceedings of the 2nd International Workshop on Experimental and Efficient Algorithms (WEA'03), volume 2647 of Lecture Notes in Computer Science, pages 261-266. Springer-Verlag, 2003.

· Ulrik Brandes and Patrick Kenis and Dorothea Wagner. Communication centrality in policy network drawings. IEEE Transactions on Visualization and Computer Graphics, 9(2):241-253, 2003.

· Ulrik Brandes and Joerg Raab and Dorothea Wagner. Exploratory network visualization: Simultaneous display of actor status and connections. Journal of Social Structures, 2(4), October 2001.



	Dr. Paul F. Wouters
Email: : paul.wouters@niwi.knaw.nl  
Web site: http://www.niwi.knaw.nl                                       

Paul Wouters (*1951) is head of the group „Networked Research and Digital Information” at the Netherlands Institute for Scientific Information Services, at the Royal Netherlands Academy of Arts and Sciences and member of ASCoR, UvA. His areas of expertise are: quantitative analysis of science and technology, Webometrics, analysis of the peer review system and research evaluation, science and technology policy, science journalism, science in the media, Web site and Internet analysis, sociology and history of science and technology. 

He is member of WTMC, and member of the EC project WISER and of  the Policies for research and innovation in the move towards the European Research Area Network of Excellence (PRIME).

Selected key publications:
· Paul Wouters and Peter Schröder (eds.) (2003), Promise and practice in data sharing In: Book series: Paul Wouters and Peter Schröder (eds.) The Public Domain of Digital Research Data, NIWI-KNAW, Amsterdam, ISBN 90 6472 184 x, 96 pp.
· Peter Arzberger, Peter Schroeder, Anne Beaulieu, Geof Bowker, Kathleen Casey, Leif Laaksonen, David Moorman, Paul Uhlir, and Paul Wouters (2004), “An International Framework to Promote Access to Data”, Science, Vol 303, Issue 5665, 1777-1778 , 19 March 2004, DOI: 10.1126/science.1095958, http://www.sciencemag.org/cgi/content/summary/303/5665/1777 

· Paul Wouters and Repke de Vries (forthcoming 2004), “Formally Citing the Web”, Journal of the American Society for Information Science and Technology, Special Issue on the Web

· Paul Wouters and Diana Gerbec (July 2003), “Interactive Internet?”, Journal of Computer Mediated Communication, volume 8, nr. 4, http://www.ascusc.org/jcmc/vol8/issue4/ 

· Andrea Scharnhorst, Paul Wouters and Werner Ebeling (2003), “Scientific Information in Continuous Characteristics Spaces”, In: The Proceedings of the 9th International Conference on Scientometrics and Informetrics, edited by Jiang Guohua, Ronald Rousseau and Wu Yishan, Dalian University of Technology Press. pp. 280-288.




































































































































































































































































