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1. Introduction 

This research programme of the Centre for Science and Technology Studies (CWTS), Leiden 

University for the period 2017-2022 presents our research goals and priorities for the next 

six years. It builds on our previous programme “Merit, Expertise, and Measurement – 

Monitoring knowledge flows, new performance indicators, and evaluation cultures in 21st 

century science, technology and society”. 

Our previous programme opened new research venues for CWTS and diversified the centre’s 

research portfolio, expertise and workforce. We have moved from a longstanding tradition 

of data-centric methods without a deep theoretical foundation towards a more systematic 

theory-based framework considering bibliometric and scientometric indicators and tools. A 

new research line on altmetrics has been developed exploring the potential of altmetrics for 

both evaluation and analysis of scientific activities. We have also embarked on a systematic 

analysis of interactions between evaluation and current scientific and scholarly practices by 

etnographic and interview-based methodologies. This has enabled us to understand the 

interaction between performance indicators and knowledge creation on the basis of sound 

empirical data. In this context, we have paid more attention to the social sciences and 

humanities, disciplines usually difficult to analyse with scientometric tools. Moreover, we 

have taken on the systematic study of the structure and dynamics of academic careers, with 

a particular focus on early career researchers and issues of gender and diversity. Last, we 

have started to explore how scientific knowledge interacts with society, with the aim of 

developing useful guidelines for the assessment of the societal impact of research. These 

activities and new initiatives have also helped to stimulate a new work culture at CWTS and 

to forge a large number of new national and international collaborations. 

The results of the previous research programme were evaluated by an international expert 

group which concluded that the centre conducts “very good, internationally recognized” 

research. Moreover, our societal impact was assessed as “excellent” and our viability for the 

future as “very good”. The expert group recommended to reinforce the synergy between the 

various research approaches including quantitative and qualitative methods. A main goal of 

this new programme is indeed the theoretical, methodological and empirical integration of 

the various approaches at the centre. Moreover, we see the synergy recommended by the 

expert group not only as an internal task but as a more general objective for the way 

research evaluation is organised. Enabling new connections between quantitative 

performance indicators and qualitative judgement is one of the most promising ways to 

address existing mismatches between the goals and characteristics of research groups and 

programmes on the one hand and the dominant criteria in research assessments on the 

other hand. 

http://www.cwts.nl/
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2. The need for new ways of valuing 

science and scholarship 

As indicated in our previous research programme, the generation of scientific knowledge in 

advanced economies is strongly influenced by three key processes: globalization, 

commercialization and technological innovation. These challenging transformations have 

induced a new need for information about research. This information is used both to 

formulate research agendas and programmes and to evaluate the results of research groups 

and projects. Increasingly, many forms of research evaluation, in particular post-publication 

assessments, are expected to be based on explicit empirical evidence. This development has 

been stimulated by new public management approaches at universities, by the formalization 

of accountability more generally, and by the increasing complexity of scientific and scholarly 

work. As a result, research assessments have become a central part of a more general 

transformation of university governance by performance indicators and formal audits. 

Universities are incorporating this information as strategic intelligence in the way they 

position themselves on the global academic market. 

This increased emphasis on research evaluation has created a demand for new approaches 

to assess the "value of knowledge" at all stages in the life cycle of research projects. 

Monodisciplinary criteria of scientific quality are no longer sufficient. Research has a variety 

of missions: to produce knowledge for its own sake; to help define and solve economic and 

social problems; to create the knowledge base for further technological and social 

innovation; and to give meaning to actual cultural and social developments. These different 

missions are strongly interrelated. The work needed to accomplish these missions is 

certainly not limited to the publication of articles in specialized scientific journals. Yet, 

articles in high impact journals still figure most prominently in many forms of research 

assessment and in criteria for research funding and career advancement. 

Developing a richer variety of approaches (both quantitative and qualitative) for valuing the 

sciences (including the social sciences and humanities) is a central goal of this research 

programme. It requires the development of novel forms of review (for example 

complementing peer review by expert and user-based review) as well as new performance 

criteria and new science, technology and innovation indicators (for example indicators that 

take the context and content of research into account). We expect that new forms of 

"informed review", in which peers and other stakeholders are supported by carefully selected 

indicators, will be particularly important in the development of more satisfactory research 

evaluation practices.  

http://www.cwts.nl/
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This searching for effective forms of evaluation of new knowledge contributions takes place 

in the context of an intensifying global debate about the value of scientific knowledge as 

such. Scientific facts are no longer taken at face value and researchers are confronted with 

competing claims on authority on the basis of lived experience, technical expertise, and 

popular belief more generally. Scientific fraud cases tend to strengthen public scrutiny of 

scientific evidence, but they may also undermine public engagement with and trust in 

academic research, although trust in scientific institutions is still relatively high. Moreover, 

scientific research on the most pressing social problems, such as climate change, global 

economic inequality and public health, is intimately intertwined with political processes and 

cultural attitudes. 

As a result, the idea of a “pure” academic process of knowledge creation has definitively 

been abandoned. Academia needs a consistent and updated understanding of its role in 

society in order to convincingly show the value of scientific and scholarly knowledge. This is 

all the more important since not only production but also circulation of knowledge has 

become a key asset of knowledge societies, which has generated new roles for universities 

and knowledge brokers. 

Our research programme aims to contribute to this enhanced understanding by developing 

more insight into how key concepts such as scientific quality and societal impact relate to 

each other, by understanding how evaluation practices interact with the generation of new 

scientific knowledge, by studying the role of scientific knowledge in innovation, and by 

developing advanced information tools to manage the research enterprise. 

http://www.cwts.nl/
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3. Mission CWTS 

The ambition of CWTS is to be a globally leading centre in science and technology studies, 

with an emphasis on research evaluation, research management, and science policy. CWTS 

combines fundamental and applied research in these areas. It aims to make both high-

quality scientific contributions and important contributions to society. In addition, CWTS 

aims to be unique not only in its diversity of theoretical approaches (e.g., citation and 

communication theories, neo-institutional theory, actor network theory) and methodological 

approaches (e.g., scientometrics, computer simulation, surveys, interviews, ethnography), 

but especially in the way these different approaches are combined and integrated. 

http://www.cwts.nl/
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4. Research organisation at CWTS 

In order to fulfil our mission and achieve our objectives, research at CWTS will be structured 

in several organisational entities. We distinguish between research groups, chairs, research 

themes, and research lines: 

 A research group consists of a number of CWTS researchers that work together on a 

set of closely related topics. Each research group is led by a full professor or senior 

researcher with proven skills in managing a group. This research programme houses 

three research groups. In principle, each researcher at CWTS formally belongs to one 

of the research groups, but researchers are encouraged to contribute to multiple 

groups. 

 A chair is linked to a specific CWTS researcher. A researcher who holds a chair can 

also be a member of a research group. We currently have three chairs, but we expect 

this to increase in the next few years. 

 A research theme is a cross-cutting research topic that is of special importance for 

CWTS and that also has a strong societal relevance in terms of explicitly addressing 

issues that are of significant importance for research management and research 

policy. Hence, the research themes provide a vehicle for CWTS to organise its own 

societal impact. Research themes make “horizontal” connections between different 

“vertical” research groups and chairs. This research programme has three research 

themes with high relevance to current institutional, national, and international 

science policy developments. 

 A research line is a research topic that is of significant importance for CWTS. A 

research line belongs to a research group or chair, although we expect that a 

research line will often make connections between different research groups, themes 

and chairs. 

In principle, research themes and research lines will run for a three-year period and will have 

clearly defined goals and deliverables. They will be reviewed after the next mid-term 

evaluation of CWTS. In special cases, research themes and research lines can be revised in 

an earlier stage. 

With this organisational structure, we expect to facilitate the theoretical, methodological and 

empirical integration of the various scientific approaches at CWTS. 

http://www.cwts.nl/
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5. Research groups 

5.1. Quantitative Science Studies 

5.1.1. Overview 

The Quantitative Science Studies (QSS) research group studies science from a quantitative 

perspective, using methods ranging from mathematical analysis and computer simulation to 

statistical analysis, network analysis, text mining, and visualization. The focus of the group 

is on problems in the areas of research evaluation and research management. The QSS 

group has two main aims. On the one hand, the group aims to make innovative high-quality 

scientific contributions at the methodological, theoretical and empirical level. On the other 

hand, the group aims to contribute to the development of improved research evaluation and 

research management practices. The introduction of a new ‘contextualised scientometrics’ 

framework for the use of scientometrics in research evaluation and research management is 

a key contribution in this area. The QSS research group is led by Ludo Waltman. 

5.1.2. Research lines 

The core areas to which the group intends to contribute are covered by research lines. Each 

of the research lines is led by a member of the group. 

Contextualised scientometrics (led by Ludo Waltman) 

The contextualised scientometrics research line aims to develop a new framework for the 

use of scientometrics for supporting research evaluation and research management. 

Contextualised scientometrics offers an alternative approach to present approaches based 

on three key principles: context, simplicity, and diversity. According to these principles, 

scientometric indicators should be complemented with contextual information, they should 

preferably be simple and easy to understand, and a diversity of scientometric indicators 

should be made available to cover the different dimensions relevant in the evaluation of 

scientific research. The research line will use results from a number of other research lines 

in the QSS group (i.e., altmetrics, bibliometric data sources, full-text analysis, and 

scientometric tools), and it is likely that the research line will also benefit from results of the 

SES and STIS groups. Furthermore, work in the contextualised scientometrics research line 

will be done in close collaboration with the Responsible Metrics research theme. 

http://www.cwts.nl/
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Altmetrics (led by Rodrigo Costas) 

The main objective of this research line is to investigate the characteristics and possibilities 

of altmetric data sources in order to provide a more comprehensive and contextualised 

understanding of science and scholarship. In particular, the research line focuses on the 

following questions: What is the role of social media in scholarly communication? What 

could be the value of altmetric data in the framework of contextualised scientometrics? And 

what are the practical applications of altmetrics for the study of the sciences? To answer 

these questions, the altmetrics research line takes three main approaches: (1) the 

conceptual and theoretical study of altmetric data sources and their analytical possibilities, 

(2) the technical analysis of the features, possibilities, and limitations of altmetric data 

sources and the metrics they provide, and (3) the development of applications of altmetrics 

for a variety of practical purposes. The altmetrics research line is expected to develop 

models of understanding of online activities around scholarly outputs as well as practical 

proposals on how these models can be framed in research evaluation and scientometric 

studies. 

Bibliometric data sources (led by Martijn Visser) 

This research line is concerned with analysing and comparing the characteristics of different 

bibliometric data sources, in particular Web of Science, Scopus, Google Scholar, and 

Microsoft Academic. The research line for instance focuses on the in-depth comparison of 

Web of Science and Scopus, the analysis of the coverage of conference proceedings in 

bibliometric data sources, and the study of the consequences of differences between 

bibliometric data sources on the outcomes of bibliometric analyses. 

Full-text analysis (led by Nees Jan van Eck) 

The full text of scientific publications is increasingly becoming available for text mining 

purposes. We will study the full text of scientific publications at three levels of analysis: the 

data level, the empirical level, and the application level. At the data level, the research line 

focuses on processing large amounts of full-text data obtained from heterogeneous data 

sources and on enriching the data, for instance by identifying scientific concepts and by 

classifying citation links. At the empirical level, full-text data is used to get a deeper 

understanding of important phenomena in the sciences, such as the accumulation of 

scientific knowledge and the emergence of new research areas. Finally, at the application 

level, full-text data is used to provide relevant information for supporting research 

evaluation and research management. 

http://www.cwts.nl/
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Modelling the research system (led by Vincent Traag) 

This research line focuses on building quantitative models of the research system and on 

analysing these models mathematically and by using computer simulations. The models 

constructed in the research line aim to provide an enhanced understanding of the way in 

which the system works. Moreover, they aim to offer a deeper insight into possible 

improvements that can be made to the system. These improvements could address all kinds 

of issues that are commonly perceived as problematic in today’s research system, such as 

funding being overly competitive, review and evaluation taking too much time, and many 

studies not being replicable. Specifically, our modelling research line aims to focus on the 

following three topics: (1) funding and strategic behaviour, (2) open science, and (3) 

knowledge accumulation. Models will be grounded in careful theoretical reasoning, but will 

also be based on empirical insights, both from large-scale quantitative data sources and 

from qualitative lab studies and fieldwork. 

Scientometric tools (led by Nees Jan van Eck) 

VOSviewer and CitNetExplorer are two popular freely available scientometric software tools 

developed at CWTS. The scientometric tools research line aims to continue the development 

of these tools and the underlying algorithms. In particular, the research line aims to develop 

a completely new version 2.0 of the VOSviewer tool for visualizing bibliometric networks. 

VOSviewer 2.0 will be able to handle very large networks and will support innovative ‘drill-

down’ functionality for exploring these networks. It is expected that VOSviewer 2.0 will also 

play an important role in implementing the idea of contextualised scientometrics. 

5.2. Science and Evaluation Studies 

5.2.1. Overview 

The Science and Evaluation Studies (SES) research group analyses the politics and practices 

of research evaluation in connection with contemporary forms of governance of research 

and scholarship. We use the concept of “governance” because it allows us to take into 

account the changing relationships between knowledge production processes and formal 

and informal steering efforts at multiple levels in the scientific system: 

1) (inter)national level - e.g. EU funding schemes, responsible metrics initiatives; 

2) organisational level - e.g. institutional evaluation practices; 

3) shop-floor level - e.g. the practical handling and possible epistemic implications of 

indicators in different fields. 

http://www.cwts.nl/


 

www.cwts.nl          |          Page 11 

The work of the group has three main aims. First, we aim to develop a theoretical framework 

on the politics and practices of contemporary research evaluation. Second, we wish to gain a 

deeper empirical understanding of how formal and informal evaluation practices are re-

shaping academic knowledge production. Third, we want to understand how changes in 

scholarly infrastructures interact with epistemic processes. A crucial societal mission of the 

group is to contribute to shaping contemporary debates on responsible research evaluation 

and metrics uses (including policy implications). The SES group is led by Sarah de Rijcke. 

5.2.2. Research lines 

The core areas to which the group intends to contribute are covered by research lines. Each 

of the research lines is led by one or more members of the group. 

Constitutive effects of research evaluation and indicators (led by Sarah de Rijcke, Alex 

Rushforth, Thomas Franssen and Thed van Leeuwen) 

The omnipresence of evaluation practices strikingly contrasts with our lack of empirical 

knowledge about how exactly these practices interact with the substantive content of 

academic research. This is surprising because, from the 1980s onward, there has been an 

unprecedented growth of scientific evaluation institutions, procedures and infrastructures. 

Within this relatively recent academic “audit culture”, performance measurement plays an 

increasingly central role. Yet we know little about how researchers react to formal research 

evaluation as a form of science governance. Much also remains unknown about mundane, 

bottom-up forms of evaluation arising from the day-to-day work of scholarly knowledge 

production. From our initial projects in the life sciences, the social sciences and law we can 

conclude that quantitative indicators influence quite routine activities at various stages of 

the research process (e.g. discussions over whom to collaborate with and when, how much 

time to spend in the laboratory producing data). The present research line further charts 

these developments in different fields which may also shape the configuration of knowledge 

at the level of disciplines. This will provide answers to the question to what extent the way 

we evaluate impact upon the knowledge we create. This research line was the central focus 

of the Evaluation Practices in Context (EPIC) research group and will remain one of the core 

research lines of the SES group. 

The research line is composed of several sub-strands. These include among others: how 

societal impact is practiced in biomedical research (Alex Rushforth);  effects of evaluation 

and performance indicators in engineering (Sarah de Rijcke); constitutive effects of 

scientometrics of the social sciences and humanities (Thomas Franssen); designing 

indicators for the social sciences, humanities and law (Thed van Leeuwen). 

http://www.cwts.nl/
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What is quality in science and scholarship? (led by Paul Wouters) 

This research line aims to develop a generic theory of the concept of quality in science and 

scholarship. It also asks how scientific quality relates to societal impact of research, an 

important intellectual problem underlying the evaluation gap. Clearly, what counted as high 

quality has changed in the course of the history of science. The current debate about 

reproducibility in the social and biomedical sciences shows that quality is at stake again and 

that it has become an explicit object of science policy. 

This research line takes a historical and sociological point of departure to unravel the 

myriad ways in which “quality” and “impact” are created. We assume that evaluations have an 

important role in defining what counts as high quality research and scholarship and what 

counts as societal impact. In this way, we complement discipline-specific methodological 

approaches as well as studies based on user driven demand. Hence, we will focus on the 

interface between assessments processes and the shop floor in the lab or institution. In 

particular, we will study ethnographically how “gate keepers” such as journal editors, 

funding agencies, principal investigators of large research consortia, and PhD supervisors as 

well as other stakeholders involved differentiate between high and low quality research and 

impact. This will be complemented by theoretical, historical and scientometric research. 

Research integrity and responsible research conduct (led by Barend van der Meulen 

and Sarah de Rijcke) 

The aim of this research line is to understand the creation of norms for “responsible 

research behaviour” in the context of science policy, as well as to analyse the effects of 

policies to promote research integrity on science and scientists. A working hypothesis is 

that while research integrity (like quality and talent once were) is considered as a 

professional ideal which everyone wants to stimulate and safeguard, it is not self-evident 

that the actual development of explicit policies and organisational management practices 

will have mainly positive effects (e.g. by creating a situation in which standards and 

procedures in the end are perceived by scientists as a deprofessionalisation and external 

control). What responsible conduct of research is thought to be will differ between 

individuals and institutions, but this does not mean that the perceptions and practices are 

arbitrary. This research line will approach such ideals as constructed and enacted in 

practices by professionals. It treats these ideals as embedded in those practices and what 

could broadly be defined as culture: collectively held meanings and valuations that 

coordinate social action. It will investigate the possible discrepancies between these ideals 

and current evaluation criteria and selection procedures, and ask: Do current evaluation 

mechanisms actually foster responsible conduct of research? This knowledge is pivotal if 

current evaluation practices are to share the same goals as national and institutional 

research policies in selecting and promoting innovative and socially responsible researchers. 

http://www.cwts.nl/
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Openness in scholarly knowledge infrastructures (led by Clifford Tatum) 

Open science, one of our research themes, is both a formal policy goal of the European 

Union and several countries, and a trend in science communication. It is broadly supported 

by scientific communities, as witnessed by open access journals, data repositories and open 

lab workflows. Scientific publishers have embraced open access since they developed new 

business models in the early 2000s. Yet, how ambitious this opening up of the academic 

system should be is fiercely contested. Also, business models that are advantageous for 

knowledge generation in one discipline may be problematic in other fields. And privacy 

concerns may be critical in one field, while nonexistent in other areas. Hence, we need more 

detailed knowledge of the various practices that aim to promote open science as well as a 

sharper view of its long-term implications. 

In this research line, we conceptualize open science as a generic infrastructure affecting all 

aspects of research in all fields. We will focus on the differences between policy objectives 

and academic practices associated with openness. One aspect of this misalignment is a 

tendency for policy to prescribe openness as an added dimension to the process of 

research. The objective of open data, for example, is often operationalized as depositing 

datasets into a repository, whereby datasets would be open for sharing and reuse. Missing 

from this kind of approach is attention to the academic work involved in data processing 

and analysis. More specifically, the research line has the following aims: (1) investigate the 

ways in which open science is put into practice, and (2) establish a theoretical framework for 

the CWTS research theme on Open Science.  

Experimenting with and in research evaluation (led by Tjitske Holtrop and Sarah de 

Rijcke) 

This research line investigates experimentation in the context of demands on academia to 

evaluate academic quality, exploring where, alternatively, academia and quality may be and 

what they look like. The research line follows recent scholarship that has taken up 

experiments both as objects of study and as research strategies. As such it does not just 

study experiments, it also takes experimentation as a mode of practising evaluation as a 

form of research. 

The research line is experimental in several forms: it is, first of all, experimental in the 

sense that one mode of engagement straddles the lines between academic detachment and 

commissioned, “paid for”, work in the service of parties who need to make their quality 

visible to traditional evaluation structures. With ethnography in collaboration with research 

subjects, this research line introduces an unusual methodology for evaluating science and 

scholarship. Secondly, it experiments with the object of study, academic quality, by 

reconceptualising how academia and quality relate, in relation to the research line about 

http://www.cwts.nl/
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quality. Thirdly, it experiments with various ways of visualizing academic quality, 

introducing alternative ways of using numbers and visualizations (of issues, networks). 

5.3. Science, Technology, and Innovation Studies 

5.3.1. Overview 

Building on prior empirical studies at CWTS, mostly conducted during recent years, the 

Science, Technology, and Innovation Studies (STIS) research group aims to further improve 

our empirical understanding of science-based innovation, productive relationships, 

knowledge flows, and other added values of research universities. While contributing to the 

evidence infrastructure on science, technology, and innovation interfaces, supporting work 

will be done on relevant theoretical, conceptual and analytical models. In doing so, we adopt 

an overarching “Knowledge Triangle” (science/technology/innovation) model
1

 to frame and 

contextualise a wide range of studies ranging from theory-poor, large-scale analyses of 

science-technology linkages down to model-driven micro-level cases studies of high-profile 

academic researchers. Most projects will be empirical and data-driven, comprising individual 

(micro), institutional (meso) and geographical (macro) components. The STIS group is led by 

Robert Tijssen, who holds the chair in Science and Innovation Studies at CWTS. 

While the importance of private sector funding has increased significantly in some fields of 

science (especially biomedicine and the life sciences), and public/private R&D cooperation 

has become a policy-promoted mode of operation in the last couple of decades, 

counteractive trends emphasize public good notions of scientific knowledge and intellectual 

property (“open science”, “open innovation” and “open data” movement). Research-intensive 

universities are likely to get caught in the middle, but are also seen as key actors and 

change agents to help reconcile these (seemingly) diverging developments. 

The longer-term goal of the STIS group is to provide evidence-based analytical frameworks, 

a new generation of quantitative performance indicators, and deeper policy-relevant insights 

on (1) identification and strategic valuation of knowledge assets and (2) economic 

engagement and impact of research-intensive universities worldwide. 

5.3.2. Research lines 

The core areas to which the STIS group intends to contribute are covered by research lines. 

Each of those lines is led by a core member of the group. 

                                                

1
 This KT model focused on domains of knowledge creation and utilization as organising principle (in 

contrast to the Triple Helix model which hinges on distinctions, relationships and interactions between 

institutional sectors). 
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Innovative universities in the 21
st

 century (led by Robert Tijssen) 

The rise of world university rankings over the two decades has ushered in new concepts and 

methods to classify and contextualise research-intensive universities. “World class” 

universities and “flagship” universities are becoming increasingly prominent in higher 

education policy documents. Another of those novel concepts is that of the “innovative” 

university, or the more narrowly-defined, “entrepreneurial” university. This research line 

aims to develop a deeper understanding of the notions “innovative” and “entrepreneurial” 

and critically assess their meanings and relevance within the context of strategic 

management and corporate branding at universities. Moreover, a series of case studies will 

gather comparative empirical evidence – ranging from the micro-level of individuals to the 

macro-level of entire universities – to ascertain under which analytical framework conditions 

universities could be classified by the nature or degree of “innovative” with regards to their 

R&D performance profiles. For example, how does this relate to the R&D performance of the 

countries in which the university is located? The micro-level studies will involve a critical 

review and applications of “Pasteur’s Quadrant” model, which we aim to revise, partly by 

developing more sophisticated typologies of individual scientists and scholars. 

Effects of university-industry interactions on the disclosure of research findings and 

career progression (led by Alfredo Yegros) 

Literature on university-industry interactions has identified the drivers as well as the barriers 

in these interactions. From the perspective of the academic researchers, several issues are 

hampering interactions with industry, for example issues around the negotiation of IP, the 

different timescale in which industry operates, pressure to meet other obligations (e.g. 

teaching), problems to publish findings resulting from collaborations with industry in 

scientific journals or other publication outlets and the fact that collaborations with industry 

are not always valued as part of the academic career progression. 

This research line will focus on two of these barriers faced by academic researchers to 

engage in interactions with industrial partners: publication of findings resulting from 

collaborations with industry and the value of these collaborations in the progression of the 

academic career. Different methodological approaches (including bibliometrics, surveys or 

interviews) will be applied in this research line. 

Knowledge flows between frontier science and breakthrough technologies (led by Jos 

Winnink) 

Recently developed methods at CWTS facilitate the identification at early stage of discoveries 

having a prospect for high-impact on science. As a direct result of these methods, the 

analysis of very large numbers of research publications and their individual impact on 

science becomes possible. The main question this research line intends to answer is: which 
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generic factors may play a dominant role in the proliferation of frontier science into 

breakthrough technologies? Once such generic factors are identified, follow-up activity 

foreseen is the construction of an analytical model that uses these generic factors, in 

combination with first signs and subsequent data points, to monitor and “nowcast” the 

(r)evolution of individual discoveries in science and their knowledge transfer into science-

based technology. 

STI analytics for Africa and developing countries (led by Robert Tijssen) 

Most of the work in this research line will focus on sub-Saharan Africa, benefiting from 

existing ties and incorporating partners at Stellenbosch University (South Africa), the South 

African Centre of Scientometrics and Science, Technology and Innovation Policy, Leiden 

University’s Africa Study Centre, and LDE Centre for Frugal Innovation in Africa. The 

research topics will focus on policy-relevant issues related to measurement, monitoring and 

assessment of R&D performance, socioeconomic impacts of science and research-active 

universities, or related features of domestic or regional science/innovation systems. 

http://www.cwts.nl/
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6. Chairs and working groups 

CWTS has three chairs: Scientometrics (Paul Wouters), Science and Innovation Studies 

(Robert Tijssen), and Evidence for Science Policy (Barend van der Meulen). The first two 

chairs are integrated in, respectively, the SES and STIS research groups and are therefore not 

further detailed here. The Working Group Career Studies (led by Inge van der Weijden) is 

developing teaching and research in human resource management and personnel sciences. 

6.1. Special Chair Evidence for Science Policy 

The special chair "Evidence for Science Policy" is established by the Rathenau Instituut in 

order to increase knowledge on the development and use of evidence in science policy. The 

development of evidence frames the possibilities of governments, university management 

and other governance actors to govern as well as affect the professional organisation of 

research. The main focus of the research within this chair will be: 

 the effects of “evidence for policy” on the relation between policy actors and 

professionals in science and scholarship, 

 and the design of evidence frameworks that contribute to an optimum organisation 

of the governance of the academic system. 

Specific attention will paid to evidence in relation  to funding models, and to evidence in 

relation to research integrity. 

6.2. Working Group Career Studies 

6.2.1. Overview 

Career studies is an important area for CWTS, both in terms of basic research questions and 

in its potential impact in an applied policy context. Career studies research will be further 

developed by intensifying our collaboration in research and teaching with professional 

higher education in personnel sciences and human resource management. 

6.2.2. Research lines 

The main question of career studies research at CWTS is: How are careers of scientists 

shaped through individual characteristics, research environment, organisational HRM 

instruments and career policy? The research is organised in two research lines. 
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Early career researchers 

The academic job market has tightened in recent years as opportunities for academic 

employment do not keep pace with this increase of PhD graduates. Given the limited 

number of research-teaching positions, the number of individuals who complete the PhD 

and leave the academy to seek for non-academic positions is relatively consistent at more 

than 50% across countries. In this research line we conduct career studies on post PhD 

employment using a variety of research methods (e.g. administrative data analyses, 

interviews, focus group discussions, intervention studies, questionnaires, scientometrics). 

Gender and diversity 

An important dimension of career studies is the analysis of gender relations (and bias) in 

academia. Sustainable long-term improvement of academic practices of recruitment, 

promotion, stimulating research, and shaping curricula can be obtained only by addressing 

the deep seated mechanisms that cause gender inequality. In this research line we study 

gender in academic education, career paths, performance, leadership, funding, and even 

well-being. A diversity of research methods are used, ranging for instance from interviews 

and focus groups to intervention studies and scientometric analyses. In addition, we aim to 

develop projects that change human resource and career practices and policies at 

universities in order to make them less gender and diversity biased. 
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7. Research themes 

7.1. Open Science 

7.1.1. Overview 

The Open Science research theme aims to synthesize CWTS research on the current policy 

drive towards “open science” and translate our research results as well as theoretical, 

empirical, and technical expertise to applicable ideas, advice, and technical solutions. The 

theme draws in particular on the open science research line in the SES group and some of 

the research in the QSS group. The Open Science theme is led by Thed van Leeuwen and 

Paul Wouters. 

7.1.2. Research topics 

Openness in science and scholarship is high on the science policy agenda. Open access has 

become a theme in a number of European countries. The European Commission has 

formulated an ambitious programme centred around open science which goes beyond open 

access to scientific publications and encompasses the promotion of “openness” at all stages 

of the research cycle in all scientific and scholarly disciplines. Science-based companies have 

partly turned to open innovation as a new paradigm. The shift of research to the web as 

central platform of communication has enabled new forms of "citizen science" in which non-

academic actors co-produce data and knowledge. These developments challenge currently 

dominant research practices with respect to transparency of and access to research results, 

data, and publications. They also aim to transform the management of publicly funded 

universities and research institutes, and they challenge current business models in the world 

of information and publishing companies and open up economic opportunities for new 

business models in the world of databases and journals. 

The Open Science theme focuses on the following topics: 

 Infrastructures: We will employ infrastructure analysis to address the (mis)alignment 

between policy and practice to investigate open science practices and apply the 

theoretical framework developed in the open science research line in the SES group. 

 Policies: We will analyse the policy push to openness on various levels throughout the 

research system. For example, we will study the implementation of national 

mandates on open access publishing, and the consequences these mandates might 

have, as well as the way open access works on the shop floor level, for example in 

discussions on publication strategies, career policy, etc. The extent to which criteria 
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for open science will be incorporated in human resource management and academic 

career requirements is a specific focus in the theme, in collaboration with the 

working group Career Studies. 

 Data: We will collect data about open science practices, in particular data on open 

access publishing, open data repositories, open innovation, open labs, and citizen 

science, and we will create a database which opens up these data for analysis. 

 Indicators: Building on the open science database, we will explore the potential of 

robust indicators which monitor the development of open science infrastructures and 

practices. Currently, this area forms a lacuna in scientometrics. In this topic we will 

work closely with the QSS group. 

 Assessment: We will focus on 1) the effects of openness on the culture and practice 

of research assessment and 2) applications of open forms of evaluation. To what 

extent are activities focused on the opening up of the research system recognized 

and rewarded? To what extent can openness stimulate a systemic overhaul of 

rewarding scholarly performance? 

7.2. Responsible Metrics 

7.2.1. Overview 

The Responsible Metrics research theme aims to synthesize CWTS research as the basis for 

public discussion, education, and advise about the use of metrics in research evaluation. 

The target group for this theme consists of research leaders, university boards, research 

managers, policy makers, funding agencies, publishers, and users of scientific research in 

all walks of life. The Responsible Metrics theme is led by Paul Wouters. 

7.2.2. Research topics 

Recently, a number of proposals have been launched to develop quality standards, norms 

and best practices for research evaluation. Editors and publishers in the life sciences 

published the widely supported DORA declaration arguing against the use of the journal 

impact factor for assessing individual publications and their authors. The Leiden Manifesto 

proposed ten principles for the proper use of metrics in assessments. The HEFCE report The 

Metric Tide, to which CWTS has contributed in different ways, extended these to five core 

principles: robustness, humility, transparency, diversity, and reflexivity. A number of do’s 

and don’ts for bibliometrics at the level of the individual researcher were proposed at the 

ISSI conference in 2013. In addition, our EU report ACUMEN has developed a portfolio for 

individual researchers in which metrics can be combined with a narrative core of the CV. 
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The demand for guidelines and best practices will continue to grow in line with the growth 

of the application of metrics in research evaluation at all levels in the scientific and scholarly 

system. The Responsible Metrics theme aims to meet this demand. 

The theme will prioritize the following topics: 

1. The further development of the ten Leiden Manifesto and five Metric Tide principles 

by analysing how these principles can inform evaluation practices at universities and 

research institutes and to what extent further specification is necessary for particular 

contexts. 

2. Analysing the development of performance-based funding systems and how these 

enable and constrain responsible evaluation practices. 

3. The analysis of the practice of performance metrics at different levels in the research 

system (individual, group, institute/faculty, university, national, international). 

4. The specification of the ethical and policy implications of responsible evaluation and 

metrics. 

5. The use of metrics in the assessment of societal impact and use of research. 

6. The development of training and education modules for inclusion in courses for 

information professionals, PhD students, and research leaders. 

7. Contributing to policy reports and advice on responsible metrics (including contract 

research projects by CWTS BV). 

The Responsible Metrics theme will collaborate internationally with related initiatives. We 

will regularly publish essays in discussion and editorial spaces in scientific and professional 

journals and in the general news media. 

7.3. Research Integrity 

7.3.1. Overview 

The aim of the Research Integrity research theme is to contribute to good practices of 

stimulating and safeguarding research integrity. The Research Integrity theme is led by 

Barend van der Meulen. 
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7.3.2. Research topics 

Due to affairs about fraud and plagiarism but also a more broad discomfort about the 

scientific profession being more about publishing and money than about developing 

knowledge, research integrity has become a new object of management and policy making. 

This raises a number of issues, ranging from the concept of research integrity (as it is 

perceived and constructed), the factors that stimulate questionable research practices 

(competitiveness, personal disorders, sloppy research culture), effectiveness of measures to 

safeguard research integrity within organisations, and the responsibilities of various actors. 

Traditionally, research integrity is considered as the responsibility of professional scientific 

organisations. The current discussions within the academic world (publishing cultures, 

fraud, questionable research practices) and within society (e.g., scientists favouring industry 

and policy, use of patients as research material) create pressures on governments, funding 

bodies, board members of universities “to do something”. As a result research integrity can 

be seen as a new battlefield in which the control over science as a practice and a profession 

is being disputed. The Research Integrity theme will integrate the results of various CWTS 

research projects on research integrity. In this way, it aims to make available useful 

information on research integrity for researchers, managers, and policy makers. 
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8. Applied Scientometrics Lab 

The Applied Scientometric Lab is a collaboration of the QSS research group and CWTS BV. 

(CWTS BV is a company owned by Leiden University through which products and services are 

made available based on the research of CWTS.) The purpose of the lab is twofold. On the 

one hand, it aims to organise in a structured way the interaction between the members of 

the QSS group and CWTS staff members who play an important role in CWTS BV. On the 

other hand, the lab aims to coordinate scientometric research projects that have a strong 

applied focus. The Applied Scientometrics Lab is led by Ed Noijons and Ludo Waltman. 
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9. International collaboration and visiting 

professors 

This research programme is ambitious and has a wide scope. In our academic as well as 

contract research, we collaborate with a wide variety of partners, both academic institutes 

and for-profit companies. At the core of our international network are sister institutes in 

science, technology & innovation studies. These include the Danish Centre for Studies in 

Science and Science Policy at Aarhus University (Aarhus, Denmark), the DST-NRF Centre of 

Excellence in Scientometrics and Science, Technology and Innovation Policy at Stellenbosch 

University (Stellenbosch, South Africa), the Centre for Global Higher Education at University 

College London (London, UK), the Munich Center for Technology in Society (Munich, 

Germany), and the Centre for Research Quality and Policy Impact Studies at the Nordic 

Institute for Studies in Innovation, Research and Education (Oslo, Norway). On top of these 

special relationships at the institutional level, our scientific staff works with international 

colleagues from a host of excellent research universities in Europe, Asia, US, Canada, Latin 

America, and Africa in international research consortia and research projects. We have 

developed special relationships with Clarivate Analytics (formerly known as Thomson 

Reuters / ISI) and Elsevier. We also work together with a host of science policy consultants 

such as RAND Europe and Technopolis. 

In addition to this array of collaborations in specific research consortia and projects, we will 

develop more intensive collaborations with a number of researchers from other research 

centres. We plan to offer these researchers a position as visiting professor, and we will make 

available some financial resources to support these positions. Based on their track records 

and previous interactions, we expect that visiting professors will provide valuable and 

creative input for the new research programme and for theoretical and methodological 

synergy. in addition, we will provide opportunities for early career researchers in the form of 

fellowships, collaborative projects and training. 
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