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ABSTRACT

In recent decades, developments in European research policy making have led to an
enhancement of the role and functiorof evaluation to cope with the growing globalisation of
research and the need to ensure effective research systems at the national level and in the
European Research Area. These developments have led to a need for a more integrated way
to understand research performance as well as its efficiency and effects, combined with a
growing need for a European view

The desire for better evidence for public management, a growing movement calling for open
access to the results of publicly funded research and the vastly increased power of
computing and communications coincide to support policy interest in steering and sharing
research results and data about them. Current trends in the extended use of research
information systems - at institutional, national and European level, set the context and create
the opportunity for the development of a European research information infrastructure that
could provide the basis for an improved research policy development in Europe .
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EXECUTIVE SUMMARY

This study had as its main objective to analyse the desirability and feasibility of creating a
transnational system for collecting and monitoring research performance data (on inputs, outputs and
productivity) and to identify relevant research policy options.

We structured our analysis looking first into the key policy drivers, i.e. the key reasons why there is
growing pressure for monit oring and measurement of research in Europe 0 pressures that ultimately
drive a desire for a more integrated way to understand not only research performance but also its
efficiency and effects. We then analysed current approaches to research performance ssessment in
Europe, the concepts, methods and tools used, as well as benefits and challenges.

Based on this information, we considered the desirability and feasibility of creating a transnational
system for the collection of research information and iden tified the policy options.

Key policy drivers

Policymakers and the wider public have changed their perception of the role of research during the

past few decades. The postWa r 6soci al contractd bet ween science
community to a high degree free to choose what it researched. It was funded on trust, with the

expectation that something socially as well as intellectually useful would come of it in the end.

Especially since the 1960s/70s, research is increasingly expected to supporthe attainment of explicit
social goals, contribute to economic development and develop solutions for major societal challenges
such as climate change. These expectations are translated into aspects of the way governance works,
though governance is also influenced by wider trends in the way the state is managed. Under the
influence of the so-called New Public Management, the state makes growing use of agency, with
higher levels (such as ministries) setting broad objectives and establishing performance cmtracts with
lower levels (such as agencies).

One consequence is that evaluation has become a key component of evidencéased policymaking,

providing inputs to priority setting and strategy development. Its function has expanded in particular

in the context of the growing globalisation of research and the need to ensure effective research

systems, both at the national level and in the European Research Area. Its role remains contested

however, with both the policy -making and the research communities seekng influence over how

evaluation is conducted and what questions it tries to answer. Increased use of digital information
provides an opportunity for both parties, to a certai

Driven both by the New Public Managemen t and the need to tackle societal grand challenges, there is

at the same time a need for more decentralised research and innovation governance, with more actors
becoming involved. The need for accessi bl eacrosmf or mat i
all parts of the state. The growing availability of ICT -supported information generation and storage at

all levels supports this trend.

Current trends in research performance assessment d methods and tools

The developments in the overall context for research policy making have led to major changes in
research governance and as a consequence, to an enhancemeat the role and functiorof evaluation in

research policy making. Accountability, efficiency and effectiveness have become the key concepts
that govern the relationships between government, public research-funding agencies and research
institutions and evaluation has become an integral component of the evidence-based policy making

processes, providing the needed input for priority setting and strategy development.

The New Public Management model and its distribution of the responsibility for research
performance over the various levels of the research system also led to an expansion of thescope and use
of evaluation. Actors involved in the dev elopment of information for evaluation and interested in the
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use of its outcomes now span all levels of the research system, from policy makers to the researchers
themselves. This trend has led to the creation of a system of distributed intelligence; it has also
implied a broadening of the expectations and needs for evaluation.

To satisfy this set of policy demands requires a much higher level of data availability and analysis
across multiple domains and countries than has previously been the case. Evaluaions rely on a set of
sources and tools for the collection of evidence. These range from aggregate STl indicators developed
at European and global level (the OECD and Eurostat surveys and manuals) to information systems
for the management of research.

Policy-makers at the European and national levels make a considerable use of STI indicators in order
to benchmark the performance of the science and innovation systems in their countries. Due to the

inadequacy of the STI indicatais satisfy the current info rmation needs, there is also an increasing use
of ad-hoc evidence collection projects. STI indicators provide information at an aggregatedcountry)

level, and while important progress has been made in recent years to align these indicators better with

policy needs, evaluation and indicator development experts overall agree on and highlight the need

for micro -economic analyses and access to micrdevel data. Micro-data are expected to facilitate a
better understanding of the processes leading to innovati@md to improve the assessment of the
systemic impacts of research, in particular in the economic and social spheres.

In terms of sources for information, bibliometric data constitute an important source for performance
benchmarking in the field of research, even though their relevance and adequacy to assess quality in
research is contested. Research information systems, on the other hand, play a significant role at
national and especially institutional levels; access to research information by means of open access
repositories is important in particular for research groups and individual researchers. The trend is
towards increasing development of national research information systems among EU member states,
creating the opportunity for reaching a comprehensi ve and longer-term view on the performance of
the research system in the country, its productivity and impacts.

The literature review in this study showed a growing need for a European viewon research
performance and impacts. This is to be set inthe context of the globalisation and internationalisation
of research as well as the increasing consistencypetween European and national research policies and
the fostering of trans-national research collaborations, in both European and national research
policies. Horizon2020 is a prime example of such increasing intertwining of European and national
funding of research.

Experts recommend the development of a multi-level research information infrastructurd at the
European level and beyond & that would provide a ccess to more finegrained and longer-term
information on the inputs, outputs and outcomes of research and provide the basis for an improved
evaluation framework. This concept is in line with current trends in extended use of research
information systems and the launch of several initiatives to integrate or link these systems - at
institutional, national and European level. It is also in line with current initiatives at a global level,
including the Star Metrics programme that is currently running in the US , so there is room for the
creation of synergies, setting at least the preconditions for creating an internationally integrated
system.

The desirability of a transnational system for research performance assessment

We reached our conclusions on desirability based upon the needs of the different actors in the
European research system and the challenges that the current data collection and assessment practices
pose for them. We then considered to what extent a transnational system could respond to those
needs and resolve the issues, with which the current approaches are struggling.

The needs and challenges for the collection of strategic information and the implementation of
research performance assessments identified in this study lead to the conclusion tha the actors at all
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levels in the European research system are in need of a joinedup view of scientific progress,
productivity and quality at the European level.

This would allow also for the further development of the European Research Area and provide a n

opportunity for ©O6horizontald connections (i .ex withi
fertilisation, thanks to the opening up of access to data for and on research.

We note that national paths for developing such interconnections exist, thanks to the current
development of national research information systems. What is missing is the interconnection at
European level, which has to pass through the national systems.

Presuming that the transnational research performance assessment system colleting information at
the micro-level will take the form of a research information system, the specific added values of these
systems can be expected to occur also in a transnational system:

1 The current experience with national research information systems shows the value of these
systems in terms of an improvement of strategy development capacities for all stakeholders
involved.

1 The efficiency and effectiveness gains that the national research information systems produced at
the national level can be expeded to occur also in the case of a European system, in particular in
relation to the costs currently covered by the European Commission for the collection of the
needed micro-data.

1 Finally, the centrality of the research actors in the national research information systems, the
attention to their needs and the search for a win-win situation in relation to the potential use of
the system, and the alignment with the policies of open access to data cannot but be a positive
factor also for the system at Europeanlevel.

More specifically, benefits provided by an integrated European research information infrastructure
would include:

1 For research institutions: the possibility directly to compare and benchmark research performance
with other institutions in Europe, t aking into consideration the different missions of the
institutions, their research infrastructures and national environments, thus improving the
awareness of the institutionds posit iddeyond the i n t he
analysis of bibliom etrics

1 For national funding agencies and policy makers: a comprehensive view of the complementarities
of national research strategies versus other countries and the European Commission; improved
basis for comparisons and benchmarking of national research performance with other countries,
in line with the proper needs

1 For the European Commission: improved efficiency in the collection of micro -data, improving
data availability, reducing duplicates and enhancing the sustainability of data collection efforts

1 For the research performance assessment community at large: the basis for an improved
understanding of knowledge exchange mechanisms in the European research system, providing a
comprehensive view on input and outputs

We consider it desirable that policy -makers at the highest levels in the European system make use of
the opportunities offered by the latest developments in communication and information technologies
and exploit the momentum created by the current development of national research information
systems.

This would also ensure avoidance of the risk for a completely business-driven approach to the use of
research information systems; it is not clear that such an outcome would serve the interests of
researchers, funders or policymakers.
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European policy-makers should therefore start setting the basis for the development of a European
integrated research information system that would enable sharing data on research across the
European Research Aread and beyond.

The feasibility of a European integrat ed research information infrastructure

We conclude that a European Integrated Research Information Infrastructure is technically feasible,
thanks to recent technological developments and especially the maturity of the European CERIF
standard, which allows seamless interlinking of datasets and/or research information systems, in
different formats and including non -CERIF systems.

An eventual lack of comparability of data in different systems does not constitute a major technical

problem thanks to the use of semantic tools. However, experts recommend the development of a
standard approach to the definition of outputs and other indicators, allowing for the use of the data
collected also from an STI indicator perspective.

The concept of a European integrated regarch information infrastructure is also consistent with the
current policy framework in the European Union, in particular the ERA 2020 and Europe 2020
policies.

Such an integrated European research information infrastructure should not be considered as a
substitute for existing national research information systems, but essentially as an additional layer on
top of them. It should comprise a distributed infrastructure, inter -connecting existing national
research information systems, thus allowing for queryi ng depending on the needs as well as for the
eventual exploitation of the data in terms of indicators and/or metrics. In this context, the cost for the
development of such a system should be relatively limited.

The entire process will require a joint effort from all Member States and the relevant stakeholder
communities, in particular for the identification of a standard approach to the definition of outputs
and other indicators. This should include stakeholder organisations such as Science Europe
(previou sly ESF/EUROHORCS).

All our interviewees, however, considered that the achievement of a common system or approach to
the measurement of research performance was not manageable only through bottom-up initiatives.
Early-stage steering of the processtowards integration at the European level was considered to be
fundamental in this context and from that perspective there is a need for coordination at the European
policy level, hence by the European Commission.

Such coordination at the European level would ensure the inclusiveness of the process, involving all
EU Member States and relevant stakeholder communities in the European research system, as well as
facilitate an acceleration of the development of national research information systems.

Ownership of the monitoring activities in relation to the fulfilment of the ERA and current active
support to the development of research einfrastructures such as OpenAire in the field of Open Access
Repositories and Eudat in the Public Sector Information sphere makes the European Commission the
most plausible lead actor and coordinator.

Policy options

To support and encourage the development of an integrated European research information
infrastructure, the policy options are:

1 To recognise the need to overcome the currentmethodological challenges for science performance
assessments and commitsupport to improvements both in theoretical concepts and the practice
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To support and coordinate the development of national research information systems in the
European member states ensuring interoperability and facilitating the acceleration of the
implementation of these systems in Europe

To support and coordinate the development of a standard approach to the definition of outputs

and other indicators, recognising the need for its social construction in respect of the national
needs

To support and commit to the technical development of an integrated European research
information infrastructure
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1 INTRODUCTION

We start this report with an overview of the background for this stud vy, i.e. its mandate and the
analytical methods and tools used, and then set out how we have reported on the outcomes of our
analyses and explain the structure of this report.

1.1 The mandate for this study

The overall objective of this study is to identify research policy options by understanding the
feasibility and desirability of creating a transnational system for collecting and monitoring research
performance data (on inputs, outputs and productivity). This would serve the public good by
providing informat ion needed for policymaking and enabling improved research performance
monitoring by researchers, researchperforming institutions and funders. In the first instance, the
scope of such a system would be European but the study should also consider how Eur opean efforts
could be linked to more global ones.

The sub-objectives of the study are

1 To understand and describe the policy drivers, feasibility and desirabilifipr the development of a
trans-national system for collecting and monitoring research perfor mance data (on inputs, outputs
and productivity) in Europe

1 To understand and describe the motives and opportunitiefor significant stakeholder groups to
cooperate in the standardisation and development of such systems across national borders

I To describe the expected consequencésioing so and recommend how and whether this should be
done

1 To analyse thedifficultiesin the development and implementation, including the major bottlenecks
in the development of integrated research information systems, the issue of unique identifiers for
researchers, publications etc, and the development of interoperable systems (CERIF and CASRAI
standards)

1 To outline policy options for a framework for actiomo engage the relevant stakeholders, at EU level
(Commission and Parliament), national level (research/education and industry ministries), and
international level (including Eurostat & OECD)

1.2 Methodolog ical framework

We have structured our data collection and analyses as follows: the first task was focused on the
collection of background information , setting the framework for the study. This took the form of a
literature review.

The second phase of the study was geared towards collecting and analysing information on the
practice of research performance assessments and the deslopment of information systems in Europe,
taking into account the position of all stakeholder communities i.e. the EU/European Commission,
the national research funding/managing agencies and the research institutions/researchers.

This was based upon two main data collection methods: desk research and interviews, the latter
complementing the information collected during the desk research. A workshop with key experts and
national actors in the field of research performance management in Europe provided us with
additional in -depth information.

For the desk research we based ourselves on studies published by various national and European
entities as well as on evaluation reports and other relevant studies that could shed light on the context,
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processes and pactices in the countries concerned. The type of additional information that needed to
be collected determined the selection of interviewees.

In total we interviewed 27 experts, officials in funding agencies or institutions responsible for research
assessnents and/or the national research information system. In several cases, multiple interviews
were conducted. For this report, an additional interview was conducted with Richard Swetenham,
Adviser for Open Data, European Commission, Directorate General for Communications Networks,
Content and Technology (DG CONNECT). The full list of interviewees and their affiliations is
available in Appendix C to this report. In Appendix D we reproduce the bibliograp hy for this study,
including the main references.

I'n our mapping exer ci se 13 coumtdes i Euiopeyieeyl@ EU memkeer staesy e r e d
and Norway (Exhibit 1). The analysis covered countries in Northern, Western, Saithern and
Central/Eastern Europe as well as close to all of the most important research-performing countries.

The only exception is Germany, for which the analysis presented problems within the limits of this

study, due to the de-centralised research managjement in that country.

For these 13 countries we cover both the approach to research performance assessment and the use of
research information systems. An exception is the Slovak Republic for which precise information on
the approach to research performance assessment was not available. We found evidence on the
existence or creation of national research information systems in 7 of these countries: Belgium, the
Czech Republic, the Netherlands, Norway, the Slovak Republic, Sweden, and the UK.

The 16 EU Member states that are not covered in this study are: Bulgaria, Croatia, Cyprus, Estonia,
Germany, Greece, Hungary, Ireland, Latvia, Lithuania, Luxembourg, Malta, Poland, Portugal,
Romania, and Slovenia.

Exhibit 1 Geographical scope of the analysis

EU member states not
covered in this study

3
&
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1.3 Reporting

We have reported on the outcomes of our data collection and analysis activities in the following
reports:

1 The literature review, setting the basis for the study

T The report 0 @inthe ElhMemherStatesdoiCase Stdi es 6 (D4. 1), compl eme

report by means of in-depth case studies

T The report 0The |l andscape beyond t nerviewrrepart), i c e
containing the outcomes of the analyses related to the more general context for research

performance measurements and research information systems in Europe

T The o0OQutcomes of the workshopé report (D4.3),

and final considerations in the workshop at the European Parliament.

In this report we draw conclusions on the feasibility and desirability of the creation of a trans -national
system for collecting and monitoring research performance data, and explore and describe policy

options for a framework for action .

The report is structured as follows:

1 In the first chapter we cover the key policy drivers underpinning the development of a
transnational system for science performance assessments. We set out to explain some of the key
reasons why there is growing pressure for monitoring and measurement of research in Europe 0

pressures that ultimately drive a desire for a more integrated way to understand not only
research performance but also its efficiency and effects

1 Inthe next chapter we look into the current trends in research performance assessment, inaliding
the methods and tools used. This includes first a description of the overall trends related to

changes in the policy demands and needs. We then describe the different sources of data and
information, including a reflection on Open Access Repositories and the economics of knowledge
and research. This is followed by a description of the research performance assessments at the
different levels in the European research system, i.e. the European, national and institutional

levels. We conclude that chapterreporting on the efforts made by the stakeholder communities in
their search for standardisation at the European level

1 In Chapter 4 we draw our conclusions on the desirability of creating a transnational system for the
collection of data on research and researchperformance assessmens. Such desirability depends
on the needs for strategic information among the multiple actors in the research system, the
current trends for research performance assessment at the various levels inthe system, challenges

and gaps, and the capacity of a transnational system in responding to those needs

1 In Chapter 5 we conclude on the feasibility of the development of a European research

information structure, covering the eventual technical and legal constraints. We also identify the
policy framework under which such an initiative could be placed and the actors that can be
expected to take charge of it

1 The final chapter contains the identified researchpolicy options

In the Appendices to this report we give an overview of the key indicators used for research

performance assessments at the national levels Appendix A) and the indicators for which data is

collected in the national research information systems (Appendix B). We alsolist the experts that were
interviewed in this study ( Appendix C) and provide the list of references to the main articles and

studies that were consulted in the context of the extended document and literature review (Appendix
D).

at

whi
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2 KEY POLICY DRIVERS

This chapter sets out to explain some of the key reasons why there is growing pressure for monitoring
and measurement of research in Europe & pressures that ultimately drive a desire for a more
integrated way to understand not only research performance but also its efficiency and effects.

First we describe the policy context for research performance assessmentsand its major areas for
development in Europe . In Chapter 2.2 we then describe the current trends in research governance
and their consequences for the approach taken to research funding and research performance
assessments.

2.1 The changing landscape of rese  arch and innovation governance in
Europe

In this chapter we describe the policy context to research performance assessments in Europe. We

focus our attention on three major areas for develop
the importance increasingly attributed to the internationalisation of research, and the concepts and

objectives underlying the creation of the European Research Area.

2.1.1 Therole of science andresearch int he 6knowl edge economy?d

There is growing recognition of the role science and research can playin economic growth and social
development. Research performing organisations are now considered key actors of economic and
cultural growth and national competitiveness; they are expected to take responsibility for contributing
to economic development through technology transfer and innovation, continuing education and
social engagement.

Science is also called upon to contribute to the solution of societal challenges that national systems,
Europe or even the world are facing. These range from threats to the European social welfare model as
costs rise because of ageing and the eveimcreasing demands on health and care services, to longer
term global challenges which will continue to increase in significance but which also require
immediate attention. First amongst these are global issues like climate change, sustainability and the
efficient management of limited resources.

From the late 1980s, especiallthrought he emer gence of the idea of o&nati
that stressedt he i nterdependence of industry, the state and
education and research has overtaken the idea that innovation is generated from basic research in a

l'inear way. An early pr ecur s(PdbatokfBotand 1968pfithe state, wa s Satk
higher education and industry. In the context of Latin American economic development, Sabato

himself viewed the state as the driving partner. National innovation systems approaches emergi ng

from the late 1970s to the early 1990s give the leading role to companies, within this same triangle

(Freeman, 1979) (Lundvall, 1992) (Nelson, 1993) while the Triple Helix idea makes the higher

education and research system more central(Etzkowitz & Leydesdorff, 2000) . Gi bbons et al ds
the mode of knowledge production shifting from the disciplinary, university, basic -research focusd
6Mode 16 to a decentralised, interdisciplinary 6 Mo de

use also(Gibbons, Limoges, Nowotny, Schwartzman, Scott, & Trow, 1994) involves a transition from a
linear to a systemic perspective (even if they got their history wrong: Mode 2 is the historically
original form (Godin, 1998)).

Detailed analysis and critique of these approaches would require a great deal of space and divert us
from the purposes of this paper. For the present discussion, the most important common feature of
these newer ways of understanding innovation and its linkage to research is that they stress the
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importance of bounded rationality, institutions and interdependence among dif ferent actors and
activities. Implicitly (and in the case of the Mode 2 discussion, explicitly) they suggest that the
systemic nature of research and innovation means that societies need widely distributed innovation
and research capabilities 8 and, as anunstated corollary, widespread understanding of and access to
researchers, research processes and research outputs.

This systemic view of research and innovation became the cornerstone of EU R&D policies by the
beginning of the 2000s. Examples are Eurogan Commission policies and concepts such as the
European Research Area(Busquin, 2000)and the Knowledge Triangle (see also Chapter2.1.3.

A 2008 OECD review (OECD 2008) summarised the key characteristics of innovation systems as
follows.

1 Interconnection and interdependence are at the heart of the innovation system concept. The
innovation systems perspective originated in deliberate opposition to simpler, more or less mono -
causal views of innovation and the economy. Modern models of the innovation process are
complex, with many linkages among actors. Innovation processes do not always start at one
particular place (basic science or the market) but can be prompted by changes anywhere

1 Innovative activity encompasses a wide range of phenomena, especially the reuse of the existing

knowledge stocksi n novel ways. It can be 6softd as well as
1 Innovation activities are much more than R&D. Many other activities are central to in novation
processes

Design, engineering and management play key roles in innovation systems

Business enterprises are central actors in the system. They make the money and the jobs
Demand, not just supply, drives innovation systems

Innovation functions do n ot map tidily to organisations. Roles overlap and may change over time

=a =4 —a -8

2.1.2 The importance of i nternationalisation

Increasing levels of internationalisation ha s been a key trend in research over the past decades. It has
occurred in a number of different ways a nd is a consequence of several different factors. As the theme
of internationalisation will feature in several of the following sections & most notably in the contexts of
policy trends, research governance and performance assessment practicé it is worth outlining its
various facets at this point.

Drivers for internationalisation relate to ambitions of strengthening research excellence and
innovation performance through enlarging the set of actors for collaboration and/or for getting
complementary expertise, as well as enlarging the attractiveness of the R&D system in order to better
the capability to compete in the global market, in other words, enlarging the innovation network.
Interests of this type may exist at the level of research institutions themselves, or indeed at the level of
governance.

Internationalisation in research

There are several factors driving internationalisation. Trondal (2010) notes that on one hand, emerging
patterns of internationalisation can be seen as crafted by the university organisation and leadership,
but, on the other hand, traditional patterns of internationalisation are fostered by the academic staff
themselves and often organised through transnational communities of scholars. In the first instance,
the internationalisatio n of research therefore refers directly to the process of researching and to
increased numbers of research projects carried out collaboratively by individuals in different parts of

the world.

In addition to the process of researching, internationalisation has also occurred at the level of outputs.
With most academic journals now available online, published research is easily available beyond
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national boundaries, increasingly in the form of open access repositories At the same time the boards
of editors and reviewers of journals are increasingly drawn together from different countries. Adding

a more formal institutional component, increasing numbers of disciplinary associations are now of an
explicitly international scope (eg ISA, the International Sociolog ical Association), launching journals
and organising conferences in an international context.

Furthermore, internationalisation has occurred and greatly expanded in the area of researcher careers
This begins at the early career level via the expansion ofthe international market in higher education,
resulting in increased numbers of students conducting their Undergraduate and early Postgraduate
degrees outside of their home country, right through the academic career, with increased international
advertisin g of vacancies allowing more internationalised career paths for researchers.

In other words, the current policy focus on building institutional capacity to foster internationalisation

in the context of key target countries and research areas should be undestood within the wider

phenomenon of internationalisation of research that would almost certainly be occurring anyway,

given researchersd own demonstrable interest in inter

Globalisation is widely discussed as a change driver in the institute world, as elsewhere. It can have

quite different implications among different types of institute. Scientific research institutes share
scientists® more gener al propensity to cooperate inte
applied discip lines and in small than large countries, as well as for extra-scientific reasons, such as

former imperial links or mobility patterns (Frame & Carpenter, 1979) There is clear and continuing

growth in international scientific co llaboration (Wagner & Leydesdorff, International collaboration in

science and the formation of a core group, 2008 Adams, Guerney, & Marshall, 2007) although the

rate of growth seems now to be tailing off, suggesting the approach of some kind of natural limit.

Motivations for international cooperation in the research community visible in the literature include

(Archibugi & lammarino, 1999) (Beaver, 2001jWagner, 2006)(Edler, et al., 2007)

1 Access to leading edge and complementary know how

1 Combination of competences and data located in different countries to tackle issues too mmplex
for researchers from one location

1 Finding solutions for complex scientific and technical problems that could not be solved with
domestic resources alone

1 Cost and risk sharing, especially when large infrastructures are needed for basic science (e.g

particle accelerators) or product development (e.g. international telecommunication networks)

Access to funds

Recruitment

Access to research subjects or data that are geographically specific

Access to markets

Influencing regulatory regimes or standar ds

|l mproving the i mpact and visibility of oneds resear

= =4 —a —a —a -2

Internationalisation policies

The array of factors and perspectives representing interests inand benefits of internationalis ation are
increasingly reflected in policy, both at the level of national and supranational bodies. A study looking
into the reasons for the growing policy attention for international STI collaboration in the European

member states (Boekholt et al 2009) listedas mot i ves: othe aim to achieve r
attract scarce human resources for research and also to build STI capabilities through people and

institutionsdéd as well as some external devel opments ¢
certain global challenges, and the emergence of new playersonthed§ o b a | research market 6.

Policy at this point in time is geared towards guiding the international proliferation of research
activities into certain target countries and subject areas to increase benefits to national interests:
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priorities have moved from tarnationalisation of researchers and research groups to embedment of institutions
and individuals in international networks, and capability to attract foreigners (researchers, clients) as well as to
localise and fund research activities abroad (researciued units) (ESF 20b2 p6). A recent European
Commission communication (EC 2013a) identified the following areas as key components of a
comprehensive internationalisation strategy: international student and staff mobility; the
internationalisation and im provement of curricula and digital learning; and strategic cooperation,
partnerships and capacity building.

A recent EC study analysing international collaboration in research with the intent to develop a
monitoring system (EC 2013b) highlights that EU member states all have somelevel of strategy to

achieve these ends. However, given researchers® own i
internationalisation policy i s not s 0 mu c h designe:
internationali sati on happend, but instead to give it a stral

and goals in relation to innovation systems and economic competitiveness. Policy therefore tends to
be aimed at targeting cooperation with specific nations. These tend to be a combination of nations
where historical ties already exist, where some degree of collaborative track record has been
established, and where there are comparatively minor issues of language barriers. At the same time,
policy is geared towards fostering collaboration with countries representing strategic economic
opportunities. Thus, INCO notes that almost all EU member states target some or all of the major
emerging economies, Brazil, Russia, India and China (lbid, p21). These pragmatic policy
considerations about where successful collaboration is most likely and where it is most beneficial are
supplemented by additional specificities on particular thematic areas of research. Here too, whether
explicitly defined by some states or implemented with out explicit strategic definition, there is a strong
focus on combining established national research strengths with the identification of areas deemed
especially important in the context of global problems and economic opportunities. These include
environ mental technologies and research, clean technologies, renewable energy, sustainable climate
mitigation, health (including medicine /pharmacology) , biotechnology, ICT and nanotechnology.

The Expert Group on Global Governance of Science furthermore argued that in many instances,

research governance systems and strategies are still defined by national boundaries. The Expert

Group stated, 0Science and innovati on -mmatei ocnuarlriesmtdl yo
transnational corporate economicinterest s 6 ( DG Research 2009a) .

2.1.3 The European Research Area (ERA)

RTD policy in Europe has a long history, and has grown in scope and sophistication as well as budget
over the past several decadesjo reachits current position as one of the central components of the EU
budget. Initially the focus was very much on R&D. From 2000 onwards, there was increasing focus on
research ascompared with the earlier concentration on industry policy and impact.

The ERA policy

The 2000 Communication on the ERA (EC 2000)argued that Europe lagged the USA and Japan in

industrial competitiveness and the ability to make social and economic use of research. It proposed a

unified research area, comparable with the idea of the EU as a common market for goods and services.

This meantbreaki ng down borders between the Member States
|l evel 8 features such as policy coordination, overal/l
critical mass in RTD. Also targeted were increased human mobility and the bringing together of the

scientific communities of the new Member States with those of the EU-15, the creation of more
opportunities for female and young researchers and steps to make Europe a highly attractive place to

do research based on commoneth cal val ues. Two months | ater, the Li
new strategic goal to become the most competitive and dynamic knowledge -based economy in the
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world, capable of sustained economic growth with more and better jobs and greater social cohesio n 6 .

Research and innovation actions building on the idea of the ERA were to be pursued but broader

policies were also involved that included improved policies for the Information Society, modernising

the O6European soci al mo d e | dONotdangl afterveaidds, thee €oangilosetithe pol i ci
Barcelona target of spending 3% of EU GDP on R&D.

The idea of ERA has been evolving since it was introd
I aunchedd(EQ200)desdriFed its key features as:

1 An adequate flow of competent researcheith high levels of mobility between institutions,
disciplines, sectors and countries

1 World-class research infrastructuremtegrated, networked and accessible to research teams from
across Europe and the world, notably thanks to new generations of electronic communication
infrastructures

1 Excellent research institutionengaged in effective public-private cooperation and partnerships,
forming the core of research and innovation ‘clusters' including ‘virtual research communities’,
mostly specialised in interdisciplinary areas and attracting a critical mass of human and financial
resources

1 Effective knowledgsharing notably between public research and industry, as well as with the
public at large

1 Well-coordinated rgearch programmes and prioritiesicluding a significant volume of jointly -
programmed public research investment at European level involving common priorities,
coordinated implementation and joint evaluation

1 A wide opening of the European Research Areheéoworldwith special emphasis on neighbouring
countries and a strong commitment to addressing global challenges with Europe's partners

Today its aim, in effect, is to build a globally competitive research and innovation system optimised at
the European level. The ERA concept is definedin the European Commission (EC) Communication of
July 2012(EC 2012a)as:

OA unified research area open to the world based
knowledge and technology circulate frealyd through which the Union and its Member States
strengthen their scientific and technological bases, their competitiveness and their capacity to
collectively address grand challengesé.

The Europe 2020 strategy & the Digital Agenda

The ERA is a core elenent of the EU's Europe 2020 strategy (EU2020) for smart, sustainable and
inclusive growth. This strategy sets out concrete targets to be achieved within the next decade in areas
such as employment, education, energy use and innovation in order to overcome the impact of the
financial crisis and put Europe back on track for economic growth.

In the Europe 2020 strategy, the European Union | aid
sustainable and inclusive econo thielpthe Elkand thenrMgmberhe pr i o
States deliver high | evels of empl oyment , producti vi
crisis, a fourth priority has since been added: oto
strong and effective system of economic governance has been set up to coordinate policy actions

bet ween the EU and nati onal l evel so6. It covers a r

surveillance; action to safeguard the stability of the euro area and actions to repair the financial sector.

It established three priority areas covering seven f|
cri si s .sTwo o these ftagship initiatives have strong links with ICT -related challenges and
objectives and can thus be seen as theantinuation of earlier information society policy strategies: the
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Il nnovation Union and the Digital Agenda Flagships, b
area.

One of the Europe 2020 flagships is theDigital Agenda . Obj ect i ve i snable®combmit i ver 0s
and social benefits from a digital single market, based on fast and ultra fast internet and interoperable
applications. o It proposes t o better expl oit t he P
Technologies in order to foster innovation , economic growth and progress. Digital Agenda addresses

major market and system failures in the European economy: fragmented digital markets and a lack of

interoperability, insufficient research and innovation efforts, rising cybercrime and risk of low tr  ust in

networks, a lack of investment in networks and a lack of digital literacy and skills.

At the core of this Flagship initiative lays the need to improve the framework conditionfor research and
innovation in order to reach a wider deployment and mor e effective use of digital technologies. The
implementation of the European Open Data policy and fostering its uptake among the European
member states is one of the action areas within this flagship.

The Open AccessPolicy

Policy drivers fAcocessblicy asepon &he on® pamd) the creation of Europe as a
knowledge -based economy, and on the other hand, the implementation of the ERA. The concept is
that for Europe to maintain and enhance its global competitiveness, open access to knowledge is vital,
not only to improve the production of knowledge but also the access to and dissemination of the
results of scientific research, in particular those resulting from publicly funded and co -funded
research. Closely linked to this perspective is the implementation of the ERA: give researchers access
to a Europe-wide open space for knowledge and technologies in which transnational synergies and
complementarities are fully exploited.

In the Impact Assessment accompanying the European Commission recommendatonon O Access to
and preservation of scientific information in the Diog
political and economic importance of wide and instant access to scientific information. Listed potential

benefits are:

1 Acceleration of the research and discovery process, leading to increased returns on R&D
investment

1 Avoidance of the duplication of research efforts, leading to savings in R&D expenditure

1 Enhanced opportunities for multi -disciplinary research, as well as inter-institutional and inter-
sectorial collaborations

1 Broader and faster opportunities for the adoption and commercialisation of research findings,
generating increased returns on public investment in R&D and the potential for the emergence of
new industries based on scientific information

Specific economic benefits have been estimated: 0The
to (publicly and privately funded) scientific informatio n f or the EU 27 is estimated
This implies potential economic benefits from increased access to scientific publications emanating

from public funding at 01.8 billion a year. o

The EC High-level Group on Scientific Data argued in its rep ort 'Riding the wave' (EC, 2010) that the
most efficient way to address both the objective of widespread access to research, as well as its
preservation for re-use, is to provide a collaborative and federated information infrastructure, at
European level and well connected globally.
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2.2 Trends in research governance

In this Chapter we describe the current trends in research governance as a consequence of the changes
in the research policy concepts described in the previous chapter.

This regards in a first instance the New Public Management model and its consequences for the
approach taken to research funding and research performance assessments (Chapte®.2.1).

Also the concept of the European Research Area has its consequences onesearch governance in
Europe, in particular following the current requirements to complete the ERA by 2014. We cover this
in Chapter 2.2.2

2.2.1 The New Public Management Model and its consequences for research
funding and performa nce assessments

In this chapter we focus on the New Public Management model, its historical context and features,
and the implications of NPM for the approaches to research funding. We also report on some lines of
criticism to this current approach to research governance.

The changing social contract

In the post-War years and partly in reaction to the way science had been harnessed to political

objectives in the 1930s and to the wider war effort,a 6 soci al contractd emerged i

the scientif i ¢ community a high degree of <control .This runnir
was bolstered by the idea that there was an automatic connection between doing basic, researcher

initiated research and social and economic welfare. The essenceof hat soci al contract w
political community agrees to provide resources to the scientific community and to allow the scientific

community to retain its decision -making mechanisms and in turn expects forthcoming but unspecified

b e n e f (Gaswn, 2000)

The 1960s and the 1970s sawesurgence of the pre-War desire actively to harness scienced and
especially technology dto societal needs, leading to the creation of innovation agencies, innovation-
focused industry po licies and other new ideas such asgrand projetsaiming to shift control more

towards society. The OECD was instrument al in establ
policyd. In 1963, the OECD or gani isterdof sStibnee afiditwost i nt e
years |l ater it established a committee and an intern;:

came to be that

1. Research should help reach national, politically -determined goals

2. Research should be planned and organised tothat end

3. Research should be more interdisciplinary, in order to solve real -world problems
4

The universities were rigid, organised by discipline and unable to change themselves. They
should be O6reorganisedd in order detwl podems andtout e mor
reach national goals (Benum, 2007)

The growing focus on science policy in this sense was accompanied by increased state R&D budgets

with a high mission content and rawdWm@i&iartnolO8d)gi es s uc
and 0t ar get(Eldnga; B97¢bagarcth émerge. The continued rollo ut o NewtPhbéc 6
Managementd has arguably reinf or c e dnuet(tesseld, ean lcentd, & mits, hi s dr i
2009) notably through the introduction of ©O6performance
scientific and non-scientific research outputs and towards new funding practices among UK res earch

councils that ask researchers topredict (and in the Research Excellence Framework todemonstrate)

the societal impact of their work. In short, the terms of the social contract have shifted sharply against

10
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the &ébasic resear ch dvaloes.Insurprisingly,hsat cammandyiist largely reot in
favour of this development.

The New Public Management model

In the past two decades, governments throughout Europe launched major reforms (across the whole
state, not just in relation to research and innovation) in an effort to modernise the structure and
organisation of public management. The trend was towards implementing the New Public
Management (NPM) model for public governance, setting a major focus on results and performance in
terms of efficiency, effectiveness, accountability, quality of service, and the decentralisation of public
management.

Maijor drivers for these reforms were the neo-liberalism wave at the end of the 1980s, developments in
the socio-economic context and last but not least, the economic crisis (Pal 2007). International
organisations such as the OECD (through its PUMA committee (PUMA 1995; PUMA 2005)) and the
EU played significant role s in spreading the concept of NPM. lllustrative is the 1998 SIGMA paper

(OECD/EU 1998) in which new EU Member States were urged to adopt reliability, transparency,

predictability, accountability, adaptability

and

ef

oembedded in institutions and admini steratathave beenpr oce s s

mirrored in reforms of the European Commission from the end of the 1990s onwards.

Decentralisation is a key concept in New Public Management. It is based on the expectation that
devolution of authority would lead to improved effectiveness and efficiency. It implies a profound
change in t-hgedpdi nel paal onship, shifting from
contract managementand® manage ment Tbhye orbg sewltti viessda system
agencies and otherpublic bodies with specialised functions are granted more management autonomy,
accompanied by more stringent performance requirements, and accountability (OECD 2002). In effect,
a hierarchy of performance contractgs established, connecting through mini sters, ministries and
agencies with research and innovation project performers éwith varying degree of formality. These
set out financial allocations, performance targets, and indicators by which performance is judged.

Exhibit 2 shows the hierarchy of performance contracts - explicit or implicit - between the different
levels of the policy system in countries that follow the principles of New Public Management. In most

pl aces, evaluation f ol l ows rsateack&vekevafuad attions atthelevelp | e &

below them.

11
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Exhibit 2 Hierarchy of Performance Contracts and Evaluation
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Source:(Arnold, Malkin, Good, Clark, & Ruiz Yaniz, 2009)

The New Public Management therefore combines ambitions from the era of top-down strategic

planning, implemented through management by objectives, with a desire to understand and be

responsive to needs. In practice, governance mechanisms need to combine the ability to plan

strategically with a role in mediating among stakeholders to produce alignment among objectives.
0Successful policymaking nor mal |l & emeams ng® mpf omitxaikreg
perspectives and joi nt (Kuhintadny2001) Sorgovarfance i® mosjesnabauts . 6

6st eer i ng dcredtingtarenady  wecide the right direction in which to steer, and generate
consensusbased commitment to steering in that direction.

The vertical dimension of governan ce is far from being the only important one (Arnold & Boekholt,
2003) First, societal actors and institutions outside the research community are likely to be
increasingly involved in the governance of research and innovation. For agenda setting and
prioritisation of actions, this implies that a variety of stakeholders need to be involved. Given the
wider perspective, more strategic intelligence will be necessary to come to decisions and priorities.
Second, governance mebanisms are needed that handle the systemic nature of research and
innovation and the need for policies to be coherent and co-ordinated across institutional boundaries.
This implies horizontal co -ordination along three lines

1 The ceordination of differensocietal and economic goals of research and innovatiopolicy terms co-
ordination and attuning between research and innovation policies for stimulating industrial
growth, for the better use of information technology, environmental preservation, a heal thy
population, good quality food, and so on

1 The integration of knowledge creation and us®e.an innovation system this could involve bringing
together those actors that focus on different roles in the knowledge production chain. In policy
terms this involves the integration of science, research and innovation policy

1 The combination of knowledge from different discipltoesickle interdisciplinary research needs (e.g.
bio-technology) and overarching societal problems that need such an interdisciplina ry approach
(e.g. climate change)

These governance factors all argue for increasingly open processes of generating and sharing strategic
intelligence dand are therefore consistent with trends in the way research processes and results are

12
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being captured and shared electronically, which we describe later on in this report. Governance also
becomes increasingly complex as we move from a national to the European level. This complexity is
tracked by the breadth and complexity of the information needed to produ ce strategic intelligence at
the continental level.

Braun argues that research governance is especially complicated by the fact that the political and

policy level lacks the expertise to allocate resources at the research leve{Braun, 1993) Instead it hands

over that management to the scientific community, des
agentd relationship where the principal l acks the ab
(van der Meulen, 1998) (Braun, 2003). The degree to which the scientific community formally governs

basic research funders varies. In Sweden, the research community elects the majority of the governing

board members. In most other countries the control is less overt than this but the scientific

community nonetheless makes most if not all of the specific funding allocation decisions. The

influence of the beneficiaries in innovation funding governance, in contrast, is much smaller, at least

at the level of project funding decisions.

New modes of public research funding

In most European countries, the New Public Management model combined with the integration of
science and innovation policies affected the mode and scope of public research funding, both in
relation to the competitive and institutional (core) funding. Policy -makers started steeringresearch
using funding as an incentive rather than controlling it through detailed prescription

Priorities guiding decision -making for funding are thematic as well as systemic. They include areas of
socio-economic relevanceor strategic importance for the improvement of national competitiveness as

well as initiatives to increase the quantity and quality of research outcomes or the quality of research
in general, such as initiatives fostering critical mass building and international collaboration.

Institutional funding

The normal way to fund state universities in the post -War period was via a block grant. The trend has

been for the ratio of competitive project funding to institutional funding to rise  (Lepori, et al., 2007)

suggesting increased external competitive pressure for research resources. Research councils initially

dominated the external researchfunding stream, responding to investigator -i ni t i ated (d&dbott o]
proposals. This imposed quality control through peer review of project proposals. As a consequence

of the OECDO6s work to promot e toistcuteinacres p(odiircrydy ata on
developed in many countries fromthelate-1 96 0s t hat programmatically funde:
Sweden, for example, the innovation agency (STU, set up in 1969) saw its role as funding research in

the parts of the sysem that underpinned industrial needs o connecting non-academic actors like the

major Swedish companies with the academic research community and making sure that enough

knowledge and trained people were generated in the areas of contact between the scientfic and other

societal systems (Weinberger, 1997) The i nnovation agency t hus gene
(Rosenberg, 1976)(Arnold, Good, & Segerpalm, 2008) in the form of projects and programmes,

implementing science policy through research -funding incentives that eventually affected the size and

capabilities of parts of the research system.

University funding at the national level today tends to comprise three parts. An education ministry
typically provides both institutional funding and mor
research council . Ministries responsible for i ndust
environment, defence, etc) may fund research in the university system, directly or through an

innovation agency. In principle, the institutional funding is infrastructural in nature: it provides a

basis for strategy and planning and for capacity to do research in the universities. The external

funders provide incentives for particular kinds of research. The balance among the three flows &

institutional, excellence and sector 8 influences the shape of the university research system.

13
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Performance-based research funding

The trend over the past 10-20 years to make institutional funding at least partly conditional upon
performance changes its role in ways that have not yet been spelt out in policy terms. One possibility
is that it simply adds to the competitive pressure for un iversities to develop and implement strategies.
Many performance -based researchfunding systems (PRFS) now use the amount of external research
funding as a quality indicator, so they can be used to magnify the effects of external funding &in the
direcionof ©Oexcell enced® or o6relevanced or both.

Performance-based research funding is a model that is increasingly adopted in European countries.

Close to all countriescovered in this study use this model for the allocation of institutional funding for

research (Exhibit 3). 1 n most cases, only a |limited part of t he
through the PRF system, ranging from 5% to 20%. Exceptions are the UK and the Czech Republic

where the PRF system governsmore than 50% of the core funding. Spain, on the other hand, applies

the PRF model only for the allocation of additional funding; in the Netherlands, so far research
performance assessments have no financial consequences.

Exhibit 3 The influen ce of research performance assessments on institutional funding for research
(2013)

No influence on core funding Influence on core funding
Not linked Additional to | Less Between | More
to ngd|ng the block than 20% and | than
decisions grant 20% 50% 50%

Austria - BMWF O

Belgium (Flanders) - EWI o) O

Czech republic 8 Council of RD&I @)

Denmark - Agency for Science, 9]

Technology and Innovation (FI)

Finland 6 Min. of Education & 9]

Culture (MINEDU

France- AERES o)

Italy - ANVUR (@]

Netherlands o] e}

KNAW/N WO/VSNU

Norway - RCN O

Slovak republic d Council of RD&I O

Spain - CNEAI @)

Sweden - Vetenskapsradet, SRC O

UK - HEFCE @]
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Performance-based research funding systems have for some years been hotly debatedand continue to
be so (Geuna & Martin, 2003) (Barker, 2007) (Rodrigues-Navarro, 2009) (Butler, 2003) (Martin &

Whitley, 2010)(Hicks, 2012) (Glaeser & Laudel, 2007)(Molas-Gallert, 2012). Issues raised include the
tendency of established elites to dominate the design and implementation of these systems(Martin &

Whitley, 2010) and their bias against interdisciplinary (Rafols, Leydesdorff, O'Hare, Nightingale, &

Stirling, 2012) and heterodox approaches (Lee, 1998, 2013) imesearch. Overreliance on indicators,
especially if not tempered by judgement, risks causing perverse and unanticipated effects (Arnold,

Good, Tiefenthaler, & Vermeulen, 2011) (Martin, 2011). Despite the many reservations, however,
PRFS continue to proliferate and to be both sources and users of information and indicators about
research performance.

An evaluation model beyond New Public Management ?

Though science and research policy and the broad range of related evaluation systems have often
been understood in the context of New Public Management, it is worth examining how an
international research monitoring system might depart from the NPM model and in so doing, avoid
some of the key problems associated with it.

Among the most significant criticisms have been claims that NPM does not honour its promise to
deliver value for money in comparison to previous public management approaches, as well as
assertions that NPM is not well suited to have the public good as its goal (Hood 1991). More
significantly for the subject matter at hand, the NPM model has incurred several criticisms specifically

in relation to evaluation systems in the context of science and research.

Evaluation systems versus stand-alone evaluations

Rather than being subject to occasional, standalone evaluations, methods of competitive funding, as
well as criteria for the allocation of core -funding have necessitated standardised evaluation systems,

to be uniformly and regularly appl ied to all institutions. Fi rst, this means a separation of qualitative
enquiries into 6good pr act dwek-Seledted mditatdrshneay appraximateat i on pr
to a reasonably widely held definition of good practice, but never directly assess whether that practice
actual | y i s Sekand thid 8hift from stand -alone evaluations to evaluation systems requires
definition of key indicators, which in turn limit the activities of evaluated institutions to those that can

be expressed by those indicators (DahlerLarsen 2013;2012; van Thiel and Leeuw 2002). In other
words, specifying indicators by which researchers will be measured can change the behaviour of
researchers (see also Espeland and Sauder 2007). If the existence of an evaluation system changes the
behaviour of researchers, then it is by definition unable to assess, whether the researchers were
performing well prior to its existence.

Several authors have linked evaluation systems not just to principles of efficiency, economic and

societal benefit but to the presenceof an 6audit cultured ( Rarsee2012l 99 6 ; 19
where the auditability itself is the principal objective of evaluation. Drawing on Hood, a key author on

this subject (Hood 2002), DahlerLarsen summarises the rationale behind this:

érksis managed and blame is shifted, as politicia
0 in the name of accountabilitp often tends to be used as r@lcing, blamelacing and
responsibilityavoiding mechanisms by politicians themselveah{BrLarsen 2013, p33)

Erne concludes that evaluation systems utilizing predefined indicators undermine several premises of
the classical understanding of research and academia. Specifically, he points to a reduction in the
pluralism of research resulting from arbitrarily and narrowly defined indicators, as well as a
breakdown of un-coerced cooperation, brought about by conflicts of interest between informal
knowledge exchange and requirements to secure competitive funding (Erne 2007). Cooperating and
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fulf illing the demands of evaluation systems is a laborious task for those being evaluated, often doing
more to hinder practitioners in carrying out their work than aiding this process.

These points highlight several potential hazards relevant to the design and scope of an international
research monitoring system.

However, in a comparative study of British, Dutch and German research evaluation systems, Simon

and Knie suggest that evaluation procedures in science and research can be of genuine benefit (Simon

and Knie 2013). Where researchers themselves are involved in designing the evaluation and carrying

out part of the evaluation process (ie.a 6 boupdomapproach involving 6peer r
tend to be regarded more favourably (implicitly because pe er review is a mechanism through which

the research community retains influence).

To move from this point towards identifying a framework in which to situate an international

research monitoring system, it is worth highlighting two lines of argument that attempt to move

public management and the closely connected notion of evaluation systems beyond the framework of

NPM: on one hand, Dahler-Lar sen&s notion of Evaluability Assessn
Governance. Both lines of argument promote the idea of greater researcher control over the

evaluation process.

The concept ofEvaluability Assessment

Dahler-Larsen proposes to respond to the travails of NPM by arguing for a partial return to the old
paradigm of stand-alone evaluations, with the key difference of emphasizing and refining the notion
of Evaluability Assessment (EA) (Dahler-Larsen 2013). EA refers not to the question of whether
evaluation of a particular institution (or institutions) is possible, but whether it is  advisableHe sets out
a list of criteria that can be drawn on to produce rationales for evaluation , sensitive to the context of
what is to be evaluated, but also to the achievement of clearly specified aims, as in the NPM
paradigm. His broad list of criteria includes asking que stions such as:

a52S8a (GKS 202800 2F S@rftdz G§A2y KI @S Syz2daAK &a20Al €
SOrtdz A2y a2aiSYK wX8& ! NB (GKS OKdsdstahiabnbitires G A O&a 2 F
that they are appropriately represented byetindicators, standards and criteria of the evaluation

a2al0SYK X6 1 2¢g OfSINIFNBE GKS 3Ia3nta 2F GKS SgIt dz

In effect, Dahler-Larsen argues for moving beyond the NPM paradigm by making available a range of
possible criteria and indicators broader than evaluation systems can currently draw upon.

The notion of EA provides a framework to understand how research evaluation systems might be
recontextualised away from the NPM paradigm and its associated problems, and also gives an
indication of the role that an international research monitoring system could play in this. But at an
operational level, there is an additional perspective, based once again on the waning popularity of
NPM approaches, which allows for a clear theoretical framework for a system of this type.

Digital Era Governance

I'n their apt INew Publlic Mapadement is dead dd-on@ live Digital EraGover nanced or
DEG (Dunleavy et al 2006), Dunleavy et al criticise NPM in similar ways to Dahler -Larsen and note

that the advent of contemporary digital technology contains the possibility to reverse even some of the

most central elements of NPM. Specifically, they note that the disaggregation of public management

into multitudes of hierarchies and sub -departments, ty pical of NPM can now be reversed using digital

and communication technology.

The transparency and public availability of information unthinkable in pre -NPM bureaucracies is a
realistic possibility in the context of digital technologies (though not yet a reality, as the authors
themselves note). Rather than public management having its key emphasis on a large middle-

16



Measuring scientific performance for improved policy making

managerial sector, lowered from the level of central governance but still largely publicly inaccessible,
digital and communication technologie s could allow for the setup of centralised initiatives and
systems that can be drawn on by any potential set of users from the wider public or other
organisations. In a subsequent publication, Margetts and Dunleavy note that the most recent
developments in digital communication technology, specifically the ability to manage collection of
and access to large amounts of data, has made the case for DEG ever more convincing (Margetts and
Dunleavy 2013).

Through the lens of DEG, an international monitoring syst em is not necessarily an additional tool in

the arsenal of a selflegitimising audit -culture to further standardise already problematic evaluation -
systems. It can also be understood as a centrally organised resource of publically available
information, whi ch, without additional interference of several management bodies and hierarchies,

could be drawn on by a large number of actors to suit a range of evaluative purposes. Precisely by
focusing on the capacity of being able to collect unprecedentedly large amounts of data, the additional

possibility is given here of a 6 n e dbdhss e d h(®unleayred al 2006), providing those interested

with a wide range of possible indicators to utilise in evaluative tasks.

Referring back to Dahler-Larsen& points discussed earlier, this in turn is of use for the notion of
Evaluability Assessments and the task of tailoring evaluation systens more closely to the
particularities of the institutions to be evaluated. Put simply, a greater number of available and
feasible evaluation criteria allows for a broader range of possible evaluation approaches. In this
context, the capacity of the system in question here to go far beyond collection of bibliometric data fits
well with the demands for an evaluation culture that moves decisive ly beyond NPM.

2.2.2 Research governance in the context of the ERA

Since 2000, the European Union (EU) has taken steps to implement the European Research Area.
However, while the ERA process has fostered stronger partnerships and research reforms across the
EU, overall progress has been slow and uneven across the different ERA dimensions and Member
States (MS).

The new EC Framework Programme Horizon 2020 (20142020) constitutes a major effort to finalise the
creation of the European Research Area, fostering an ehanced synergy in research policies and
programme funding in Europe.

The EC also calls for direct actions from the Member Stateson their research systems though. In 2011,

and again in 2012, the European Counci |l roppadetisead f or
unified research area to attract talent and investment. Remaining gaps must therefore be addressed

rapidly and the European Research Area completed by 2014 to create a genuine single market for
knowl edge, research and nal €Gancdusions Beb @011 Eunopearp @angil Co u
Conclusions Mar 2012).

We describe these two lines of EC policy actions and their influence on research governance in Europe
further below.

Horizon 2020

The new EC Framework Programme marks a fundamental change in European policy -making due to
its comprehensive and integrating approach to research and innovation, reflecting the developments
in the ERA strategy described in Chapter 2.1.3 above.

It constitutes a paradigm shift in Europe an research and innovation policy -making: addressing
societal challenges, enhancing industrial competitiveness and supporting excellent basic research are
its three fundamental pillars. Most important, the FP takes a challenging fully integrated and system ic
approach to research and innovation: its policy toolbox covers almost the whole spectrum of public
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policy measures in the field of research and innovation, including generic R&D measures for the

public and private sector, thematic measures, fiscal measues, human resource support and demand-

side actions to enhance | arge mar ket wuptake of innova
developed such as forward-looking activities and foresight (including embedded foresight in e.g. joint

programming or innovation partnerships), cross -sectoral networks and brokerage activities,

i nnovation observatories and policy |l earning networks
additional relevance by supporting cross -cutting networks that can respond to the scope of societal

challenges, e.g. encouraging collaboration between different disciplines and sectors, supporting links

between established and emerging networks etc.

The rationale for implementation means that R&l policy at the EU level is driven not only by the
existence of market and systemic failures but also by the European added value, i.e. the EU2020
agenda andthe completion of the single market (ERA).

The historical justification for the Commission to pursue the Framework Programme has been the id ea
of 'European Added Value': the notion that together the Member States (MS) can achieve things that
are impossible at the national level. Since the launch of ERA, European Added Value has increasingly
shifted from networking MS -level activities to 'optim ising' the European research and innovation
system at the European level. Increasingly, the Commission aims to do this not only using European-
level resources but also by coordinating or 'structuring' MS -level resources, in the form of both money
and reseach performance. The Treaty now gives the Commission the right to legislate about research
and technological development so this continent-wide influence will only increase, allowing the
Commission to move beyond R&D funding to tackle framework conditions such as a proper common
market in knowledge that are necessary in order to build the ERA and allow Europe's strengthened
research actors to operate at the European scale.

While hitherto it has been possible to see European and MS-level research R&D policies as largely
independent, the European level increasingly influences the whole and will become a more important
determinant of the continent -wide policy mix. A corollary of this increasingly European effort to
optimise policy is the need for MS, singly and in variable -geometry groupings, to pursue specialised
strategies in areas of comparative advantage. Many of the 'ERA instruments' innovated by the
Commission in recent years support this specialisation and help empower stakeholders to develop
and pursue variable-geometry strategies that serve the European interest by building larger, stronger,
specialised, crossborder R&D communities.

Completing the European Research Area

In its 2012 Communication, the European Commission indicates a set of research goernance practices
that the European Member States are expected to undertake in order to complete the European
Research Area.Exhibit 4, below, presents the drivers and problems identified to complete the ERA by
2014, as defined inthe ERA ex-ante impact assessment (EC 2011b), which analysed the strengths and
weaknesses of Europe's research systems.
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Exhibit 4 Problem tree for completing the ERA by 2014
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Source: ERA exante impact assessment, 2012

The five ERA priorities that were retained as having the potential of inducing lasting step -changes in
Europe's research performance and effectiveness by 2014 are the following:

1 Priority Area 1: More effective national research systémiscluding increased competition within
national borders and sustained or greater investment in research

1 Priority Area 2: Optimal transnational coperation and competition defining and implementing
common research agendas on grandchallenges, raising quality through Europe -wid e open
competition, and constructing and running effectively key research infrastructures on a pan -
European basis

9 Priority Area 3: An open labour market for researchdmsensure the removal of barriers to researcher
mobility, training and attractive car eers

1 Priority Area 4: Gender equality and gender mainstreaming in resedrichend the waste of talent
which we cannot afford and to diversify views and approaches in research and foster excellence

1 Priority Area 5: Optimal circulation, access to and trérsof scientific knowledge including via digital
ERA - to guarantee access to and uptake of knowledge by all

While national governments are called upon to make the necessary national reforms and put in place
the conditions needed to complete ERA, the funding agencies are expected to take their responsibility.
The Communication states:

ORel evant research stakehol der organisations wil!/l
Statement in general terms of their willingness to work towards compl&fRiy. They should also set

out the specific ERA actions they will take in terms of timing, deliverables, public reporting on
progress, etc. in a Memorandum of Understandingsigmed with the Commission or a unilateral

declaration, informing their respeetie nati onal authorities and the ottt

The actions that Member States are expected to implement related to the priority areas 1 and 2 are of
particular interest for the topics covered in this study:

1 The intent of Priority Area 2 is to enable transnational research and innovation 6 by expl oi ti ng
synergies between national and international programmes, strategically aligning different sources
of national and other funds at EU level rather thancross-b or der funding per se. 6 Tt
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envisages he definition of common priorities and joint research agendas, the implementation of

joint research agendas, and the joint implementation and/or financing of calls and projects. For

this purpose, Member States are invited to:

0Step up ef f or tjsnt résearch aggntlas mdemedsing grand challenges, sharing
information about activities in agreed priority areas, ensuring that adequate national funding
is committed and strategically aligned at European level in these areas and that common ex
post evaluation is conducted

Ensure mutual recognition of evaluations that conform to international peer -review standards as a
basis for national funding decisions

Remove legal and other barriers to the crossborder interoperability of national programmes to
permit joint financing of actions including cooperation with non -EU countries where
relevantoé

9 Priority Area 1 focuses on fostering open national competition , C 0 n s icrdoial te deriviag
maxi mum value from public money i nv edalsfa droposals r esear ¢
where peer reviewers include foreign experts, and institutional funding based on research
perf ormance assessments. The Commi ssion paper ar gue
approaches may vary, they should be at the core of regearch funding decisions in all Member
States in order to overcome divergences in perfor ma

These requirements can be expected having significant consequences for the research governance in
the Member States, including strategy development, and the funding and performance assessments
models:

1 A higher level of standardisation in terms of focus of research funding programmes, funding and
evaluation practices in the Member States can be expected as longeterm outcomes, which should
facilitate the collection of detailed information for research assessment purposes at a European
transnational level

1 The intention to increase the joint funding of research programmes and the opening up of national
programmes for researchers in other countries no doubt will accentuate the need for national
policy makers to have access to data beyond the national borders e.g. on participation in such
programmes by the research actors in their countries and the related outputs and outcomes

1 The EC report considered that performance-based research funding, i . e. 0
quality of research-performing organisations and teams and their outputs as a basis for
institutional fundi ng -pdeccitsiccoen spoe,r fiosr mmédcuwehdiodihnd dtlels ts
Me mber States should attainé. Thus, despite the mi
community, there is a strong drive from the state (at both national and European levels) for
performance-based funding and the information systems needed to support it.
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3 CURRENT TRENDS RESEARCH PERFORMANCAESSESSMEN®
METHODS AND TOOLS

The analysis of the methods and tools that are currently applied for the collection of data and strategic
information in the context of research performance assessments constitued a major focus in this
study.

We start this chapter with an overview of the general trends in the approach taken, due to the changes
in the policy contexts described in the previous chapters (Chapter 3.1).

In Chapter 3.2we describe the sources for data and information that are currently available and their
developments, reflecting also on the economics of knowledge and research and therole and position
of the commercial information providers.

Chapter 3.3 reports on our analysis of the current research performance assessment practice at the
various levels in the European researchsystem, its use of sources,challenges and gaps.

In the final chapter we cover the efforts that have been made in recent years by the stakeholder
communities to reach a standardisation of methods and tools used at the European level (Chapter 3.4).

3.1 Policy demands and needs

The trends in the landscape for research ard research governancedescribed in the preceding chapter
generate new demands for the practice of evaluation, expanding its scope and use. Policymaking is
increasingly requibmresedboahd édewl dahten becomes an
priority setting and strategy building processes at the level of national policy -makers as well as the
research actors.

In international practice, evaluation has increasingly become an integral part of the policy and
programme cycle. It has taken on a more pronounced prospective and formative functioim addition to

the traditional retrospectiveone. Evaluation is expected to foster learning and improvement as well as

to ensure accountability. It is expected to provide information to help design better policie s and/or to

assess performance in order to legitimise past initiatives (OECD 2012). Increasingly, evaluation is also

being used at the level of whole national systems of innovation, for example through the OECD

I nnovation System studdeexandi $dehe pPprpomhmdotcegyd mby t he
recently ERAB committees.

Evaluation, then, can be seen to be developing in two directions.

1 Expansion of actors and neeffvaluations are conducted at increasing levels of aggregation. In the
past, reseach and innovation evaluations have typically focused on the programme level &
because programming was one of the major innovations adopted by the New Public Management.
It is now increasingly being done at the level of research-performing organisations (such as
universities and research institutes), research funders, national strategies and whole innovation
systems

1 Expansion of breadth and focukhere is increasing interest not only in the quality and immediate
outputs of research processes but also inthe resulting outcomes and impacts in society

A consequence of these developments is also the increased need fodata and information at the micro
levelin order to respond to the changing policy needs for strategic information and to enable the
development of evaluation methodologies as such, based on an improved understanding of the
dynamics leading to knowledge creation and innovation.

In the chapters below we cover these topics more in-depth.
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3.1.1 Multiple actors and needs

A trend within research systems that is consistent with the drive of New Public Management is
increased institutional autonomy . As the idea of setting broad objectives and steering through
performance contracts and incentives takes hold, so universities and research funders become
increasingly autonomous from their principals d&at least in terms of their ability to decide what they
do on a day to day level. The corollary of autonomy is increased exposure to external incentives and
competition, which provide a different set of pressures towar ds conf ormity with the
objectives. This has an important implication for the traditional notion of academic freedom, which
historically has been taken to include the right of every academic not only to write what she or he
likes but also to research what she or hechooses Individual academics now have to make decisions
against the background of the specific incentives provided by external funders. The growth of
institutional research management also means that such decisions are no longemwholly individual but
that this academic freedom is increasingly exercised at the institutional level.

This increase in management autonomy implies that actors at all levels in the research system are in
greater need of strategic information to understand their performance, define their priorities and
design their strategies and policies. Actors actively involved in the production and use of research
performance data also encompass government bodies at the EU, national and regional/local levels,
government agencies in charge of research and innovation governance as well as research institutions
and their management and governing bodies, research groups, and ultimately the researchers

themselves. Exhibit 5 gives an overview of thes e a cneeds fer @nd use of strategic information,
further described below.

Exhibit 5 Use of research information by the different stakeholders
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Needs of the actors in the research system

Universities and research instit utions have become more dependent on competitive and contract

funding . Though some core funding is still historically determined, it is increasingly becoming
performance-based, and responsibility for the quality of the research has substantially been delegated

to the institutionsd management and the researchers t

The overall research context has changed considerably, characterised by growing competition and

gl obalisation. It has provoked <changes i wingtthee i nsti
institutions to develop strategies in order to raise their scientific profile and attract specific and/or

foreign researchers and students {eltri et al 2009).

In this context, universities and research institutions rely on performance assessments in order to
understand their strengths and weaknesses and measure their competitiveness, at an aggregate level
and at the level of their departments and research groups. Results of these analyses feed into
institutional strategy making (and eventually int ernal fund allocations) and help the institutions in
their monitoring and reporting on outputs and impacts. Institutions also use this information for
publicity purposes, i.e. to help student and academic recruitment, aid research partnerships (with
privat e enterprises or other research institutions), and initiate or sustain investments.

Government agencies and ministries responsible for research have seen an expansion of their
responsibilities related to research governance. They are expected to exert thei influence not only to
ensure quality and relevance in research, including relevance from a socio-economic perspective; they
are also to define and tackle systemic failures, ranging from the institutional set up and the creation of
opportunities for impro ved interactions between the various actors in the system at national and
international level, to ensuring the sustainability of competitiveness through the creation of critical
mass in strategic areas. Their need for strategic intelligence is closely linled to accountability, i.e. to
provide evidence of the efficiency of management processes and the effectiveness of programmes and
policies in reaching the expected benefits for society.

A further driver is the growingléemgesdansaecbfashehags:
in Horizon 2020, in research and innovation policy and as channels for funding. These challenges

tend to cut across the responsibilities of individual ministries, creating a need for policy coordination

and a demand for more integrated and harmonised strategic intelligence across different ministry

domains. Clearly, this is likely to increase the level of need and interest for the kinds of integrated

research repositories, information systems and analytics discussed in this report.

The implementation of the ERA

Finally, changes in the policy context in Europe have imposed new demands on the monitoring and
assessment of research and innovation at the European level As mentioned in Chapter 2.2.2 above,
the creation of the European Research Area, launched in the beginning of the 2000s, has led to a
stronger collaboration and at times integration of national and European Commission research and
innovation programmes and policies. National polici es are therefore more firmly set within the
European context, as are their outcomes and results. Evaluation at the European level now needs to
consider the European Innovation System.

The function of performance assessment at European level has thus shiftel from a mere aggregating
of national performance data at the macro-level to a more fine-grained assessment of outputs,
outcomes and impacts, taking a more comprehensive view and treating the EU as if it were a single
national entity. An example of such a perspective is the European Competitiveness report where
Europeds ¢ o mip eneasured are menshmarked by means of aggregated European data
rather than showing data at country level s.
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The interest is now in a closer monitoring of national reforms a nd the integration of national
programmes, policies and systems as wel | as in an assessment of the
the achievement of the overarching European innovation and research policy objectives. As a
consequence, t hferthé maadumrientafpsgentdiaperformance that has been adopted

so far @ with analyses at national or European level having access to and analysing information only

related to the respective national or European funding system and R&D policies 0 is no longer
adequate to respond to policy needs. The 2011 decision of the Council to foster the completion of the

ERA by 2014 stresses the urgency of such improvement§EC 2012a)(see alsoChapter 2.2.2 above).

3.1.2 Expansion of breadth and focus

The higher one climbs in this hierarchy, the greater the need to span innovation and research issues.
Performance assessments are now expected to identify economic and societal outcomes and impacts
of research (including basic research) in addition to the monitoring and assessment of inputs and
outputs. Quality of research, the creation of critical mass, international collaboration, input to
innovation, and the creation of outcomes and impacts to the benefit of research, the economic sector
and society as a whole are all items that are high on the evaluation agenda.

There is a general consensus among the authors of the studies consulted irthe literature review for
this study that the current need for improvement relates to evaluation methodofpesas well as data
availability and indicators

The limited scope of current assessments

The challenge of adequately measuring the impacts of researchis particularly problematic . A meta-
evaluation of innovation policy assessments in Europe, conducted by the INNO -Appraisal project
(Edler et al, 2010), confirmed the observation made by several researchers that indicators for the
assessment of technological and economic impacts are more mature than those related to social
impacts and impacts on the environm ent. It found that overall, impact assessments seemed to try and
respond to the demand for quantified results, despite methodological limitations or data availability
problems.

Assessment of technological and economic impact was most dominant, and the INN O-Appraisal

project team noted the attempts made to cover also indirect economic impacts, i.e. the spilkover

effects of the policy interventions. However, the project sees a need for evaluation to tackle
0Osystematically and wi t hroadeeary®a impaotg The assessmengod new 6 a
impact types such associal impacts and impacts on environment still is rather uncommon, and more
attention should be dedicated also to the analysis of systemic effects in terms of behavioural
additionality, n etworking and science-industry interactions.

Also a recent IPTS report (Cuntz 2011) found that evidence on social impacts is currently limited 6 and
more general experience in the assessment of such impactds limited . This relates to impacts on
minorities , gender issues, or the assessment of behavioural additionality, such as change in attitudes
towards risks or a rise in entrepreneurial spirit. It also noted that direct or indirect economic impacts
are covered more frequently in assessments of R&D programmes that specifically target industry
clusters or networks than in programmes focusing on framework conditions or systemic effects such
as improved science-iindustry links. The report sees a mix of methodological complexignd measurability
constraintsas reasorns for this imbalance in the coverage of impacts.
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The limits to current evaluation methodologies

The OECD Working Party on Innovation and Technology Policy (OECD 2009b) considered that major
methodological constraints are related to the difficulty of attributing economic and social impacts to a
particular research programme or policy. It also highlighted the limits of the national statistical
frameworks in their ability to capture social impacts, as they are intangible and more difficult to
measure and link to specific policies and programmes.

The Working Party concluded its report with a finding that was common to several studies consulted
in this literature review, i.e. that methodological problems in the practice of evaluation are
predominantly r elated to the complexity of innovation systems. Solutions for these methodological
challenges are dependent on the availability of better definitions and an improved understanding of
innovation systems . In several studies, researchers expressed the need foa radical improvement of
our understanding on the dynamics of knowledge creation and adoption of innovation before
adequate evaluation approaches can be developed. They stated that such improved understanding
could be reached only through improved availa bility of data and information. There was a need for
indicators that are o0linked together so thatltig hey car
perhaps worth observing that there are significant theoretical gaps in this area, too, so improv ement of
theory and evidence need to move hand in hand.

3.1.3 The push for data at the micro -level

The literature review conducted for this study showed overall agreement among the experts on the
need for the collection of data at the micro-level in order to satisfy the current challenges for
evaluation.

The positioning indicators rationale

Lepori and colleagues (Lepori et al 2008) highlighted the need for more comprehensive data and

information. They call for a paradigm shift in evaluation towards the adoption o f a Opositioni
indicators rationaled for the devel opment of i ndicat
and |inkages between actors (conceived as autonomous

0The posi ti d@theirodentity, relatiorships, aomplementarities and immaterial as8ets
are as important as formal inputs and outputs of their performartoe.role of science, technology and
innovation indicators is thus to describe each singular entity in terms of its ispewdracteristics, as of

its competition and cooperation with other entities. In turn, this calls for a broader set of indicators
including all kinds of measures of linkages and immatélizles and stocks, alongside the classical
inputand outputindica or s. [ é]

The need for new data and indicators are in particular to allow for an adequate investigation of

Efficiency, effectiveness and impact of different policy options
The performance of actors and systems in Europe

The choice of the funding instrument s

The governance and steering approaches

Framing conditions (enablers) for excellence and innovation
Determinants and constraints of economic growth

= =4 —a —a —a A

They are to provide information on processes and dynamics, setting the research within its context
and providing information on the conditions in which the research took place.
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Fine-grained data comparable at an international level

The European Commission Expert Group on the assessment of university-based research (Expert
Group on Assessment of University -Based Research2010) made similar considerations and identified
in the lack of reliable, comparable and comprehensive data a major challenge for the current
implementation of research assessments.The availability of more fine -grained information and data,

comparable at an international level, was a topic that was high on the agenda and needs were
expressed for

1 Comprehensive data and information on the contextin which knowledge and innovation is
created, covering the full policy -mix, taking into account th e roles of individuals, consumers and
government in the innovation process and including the local and regional dimensions

1 A more detailed coverage of input data, including funding and other intangible assets such as
software, human capital and new organis ational structures

1 An improved description of policies and funding models related to different typologies and focus
areas of researdngluding interdisciplinary research

1 Improved data and information - at the micro-level - on interactions between the actors in the
system and the flow of knowledge and technolog@snational and international level

i Data and new methods of analysis to understand innovative behaviouits determinants and its
impacts, such as, e.g., the birth and evolution of innovative firms

1 Data allowing for the measurement of the effects and impacts of research poligieparticular those
implemented at both national and European level, for example related to the grand challenges,
and going beyond the limited time frame determined by t he analysis and data collection related to
projects and programmes

1 The development of concepts and measures of innovation that reveal their impact on or
contributions to achieving social goals

The Expert Group recommended t he ik davaopirggaanshad mmi ssi o
information infrastructure for relevant data to be collected, maintained, analysed, and disseminated
across the European Union. d

The OECD also made recommendations along the same lines. It took up the recommendations of the
Blue Sky Forum in its 2010 Innovation Strategy (OECD 2010b) and recommendedthat evaluation and
data collections should go beyond what is needed in order to answer the short-term evaluation
questions, in order to develop a more fundamental understanding of the dynamics of innovation in
firms. It also recommended investing in high-quality and comprehensive data infrastructurdigking
different data sets in order to allow for the development of sound evidence -based policy advice. It
indicated two challenges as key for future development:

I The redesign of surveys to address the relevant unit of analysis, and
1 The restructuring of data collection to maximize data-linking opportunities for research and the
analysis of impacts

Research information systems and metrics

The OECD and other experts and researchers also indicated the need for the development of a shared

or integrated research information system at international level that would provide access to relevant

comparable data at national and even institutional level. This is closely related to the need for

improved indicators: improved interlinkages would allow for  better data access and exploitation of
6distributed intelligencebo®, i . e. strategic intellig
purposes (KuhImann et al 1999)

Rémi Barré and colleagues (Barré et al 2009) considered that the essential features of metrics and
reporting systems required by ERA include the production of information that is
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1 Internationally comparable
1 Actor-relevant as well as policy-relevant

1 Metrics that can encompass all relevant activities, rather than a set that are limited towards certain
assumptions about what constitutes research or how research will be used

We cover the topic of metrics in the next chapter.

3.2 Sources of data and information

In the last two decades, a wide range of data sources has become available to support research
performance assessments andset the basis for the development of Science, Technology and
Innovation (STI) indicators. These range from researchinformation systems at the institutional level to
bibliometric data at the global level.

Exhibit 6 provides a simple view of the different kinds of research -related information that is collected
by the different actors and the systems and databases used. On the vertical axis, information on the
higher levels is increasingly abstract and distant from the research process. On the horizontal axis, the
scope and generality of systems or databases increases from left to right.

Exhibit 6 Sources for research information

Information type & entities Research-performing National policy -makers European policy
institutions & funders makers
Indicators Institutional performance | Surveys Aggregated statistics

assessment dataets

Research performance — -
Commercial bibliometric databases

Information about research Institutional research Performance-Based Scoreboard datasets
information systems research Funding
Input data (resources, etc) datasets Commercial
Data about papers, citations, etc bibliometric databases
CVs National / agency
research information
systems
Research outputs Institutional repositories | National Open Access International Op en
repositories Access repositories

Papers and publications

Patents Publishers
Other innovation outputs

Objects of research Institutional research National datasets
information systems

Project data National collections, eg

Intermediate outputs, reports museums

Datasets, digital collections

In this chapter we describe the major sources for data and information on research i.e.the sources
related to research publications (and the metrics linked to them) and the research information
systems.

An important topic in this context is the Open Data policy, strongly supported by the European
Commission, and the phenomenon of the Open Access Repositories. In the last section of this chapter,
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we set this topic in the context of the O6edcenomics of

positioning and role of the commercial information providers .

We look into how the different actors in the research system use these data sources in Chapter3.3.

3.2.1 Sources for information on research publications and the issue of metrics

The bibliometric databases still constitute the major source for data and information related to
research publications. Increasingly, however, alternative data sources and metrics are gaining in
importance, based upon information available on the web . In the sections below, we therefore look
into the current and potential value of Google Scholar and the altmetrics approach for research
performance assessments.

This chapter needs to be set against the context of theongoing discussion in the academic community
on how to define and easure quality in researchith repeated criticism of the current predominant
reliance on publication and/ or citation data for the assessment of research and its impacts.

Erng-Kjglhede and Hansson (Erng-Kjglhede and Hansson 2011) especially questioned he dominant
use of bibliometrics for the evaluation of research, arguing that indicators and data related to paper
counts and citations do not adequately reflect the features of Mode 2 resear@@ee also Chapter2.1.J).
They highlight that the objective of Mode 1 research is scientific excellence and theory-building; Mode

2 research, instead, intends to produce a socially relevant result 8 often in the form of a product,
process, form of organization or marketing concept. These results are less likely to be published, and
not necessarily in scientific journals. They also consider that even more than in Mode 1 research, the
context mattersb qual ity assessments of Mode 2 research
and locally negotiated criteria, directed at the specific objective of the research and the individual
preconditions for conducting researcho.

Bibliometric databases

Weaknesses of bibliometric databases are widely known (Seglen 1997; Cameron 2005; Reedijk 1998;

Harzing and Van der Waal 2008a) There is a substantial body of academic literature stretching back
several years that outlines several points of criticism and inadequacy of citational indicators alone,
based on these databases (see eg MacRoberst and MacRoberl989; Seglen 1997; van Raan 2000).

1 They are dominated by English language publications and authors, compared to other languages
in general and to a large number of minority languages in particular. This produces a North
American bias
1 There is also a ceveloped country bias, since most journal editors are from richer countries
1 They handle much science and technology fairly well but do not do so well in covering other
fields
- Much of engineering communicates through conferences, which are not necessarily included
in the databases and which have varying peer review standards

- The humanities and many social sciences tendto publish to a greater extent in books and
monographs, which are poorly covered by the databases

- Some fields are in part shifting towards p ublication through electronic social media, rather
than using traditional forms

1 More broadly, publication traditions vary among disciplines, so that one discipline or sub -
discipline cannot be compared with another. Bibliometricians cope with this through a variety of
6field normalisationd techniques, of varying

1 The number of people researching in different fields also varies, so raw citation numbers are poor
guides to the influence of a publication and have to be considered in context
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1 Subjectspecific limitations, including for instance poor aggregation of citations and minor
variations of the same title in the Web of Knowledge Social Science Citation Index

1 As bibliometric data become increasingly accessible, they are also increasinglyused by people
with little technical understanding of their strengths and limitations, so some uses of bibliometrics
are misleading or misguided

One consequence of language and discipline bias in commercial bibliometric databases is that smaller
countries such as Norway, Denmark and the Czech Republic have set up their own national
publication databases for us in their PRFSs. These typically include national journals and forms of
publication not necessarily admitted to the international databases.

Also the use of citation datais highly criticised in the academic community. Experts involved in a 2010

OECD workshop (OECD 2010a) highlighted, o0Citation co
structures and professional networks as to quality, and deriving a nd interpreting citation data raises
technical <challengesé.

The abuse of Journal Impact Factors, i.e. the average number of citations received by articles in a
journal within a given time window, is a problem that is strongly felt in the research communi ties.
Journal Impact Factors are often misused in research management and evaluation, as if they indicate
the quality of particular articles or authors. The San Francisco Declaration on Research Assessmént
2012 is a statement of opposition to such malgactices from the academic community.

Google Scholar

Measurements of academic impact based on citations have so far usually drawn on either Scopus, or
more often on ISI Web of Knowledge as the data source. These are noropen access sources with
relatively transparent algorithms geared in part towards the task of research evaluation.

Within the wider debate over the use and abuse of citational indicators and impact factors, there is
therefore also the issue of which source citational indicators should be based on. As the largest
available source with the additional distinction of being fully publicly accessible, Google Scholar has
been viewed as a potential alternative, with several studies conducted to assess its comparative
advantages as a data source forresearch evaluation. In relation to the web-based publications
databasessuch as Google Scholar, Lepori and colleagues highlight that the usability of web-based
publications databases for bibliometric analyses is often contested, as the procedures to inclide
publications and citations are not public and the quality of data seems rather poor (Lepori et al 2008).
However, in terms of coverage, Google Scholar has been shown to be superior to Web of Knowledge
in all but a handful of disciplines (Sanderson 2008; Kousha and Thelwall 2007; 2008), thus
substantiating the conclusion made by van der Waal and Harzing that Google Scholar is an alternative
to Web of Knowledge worthwhile considering, particularly in those disciplines where coverage is
considerably broader (2008b).

The most immediate effect of this is that sample studies conducted to determine impact factors based
on Google Scholar have generally resulted in considerably higher values in comparison to equivalents
based on Web of Knowledge. In part, this is genuinely attributable to the broader coverage. However,
Google scholar also includes nonacademic citations, resulting in a certain degree of blurring between
academic and non-academic impact. Many writers regard this as an inherent flaw in Scholar Googl e.
Whether or not this is viewed as a disadvantage is of course dependent on whether research

1 http://www.ascb.org/dora/
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evaluations seek to have an exclusive focus on academic impact, or whether an understanding of
wider research impact is sought.

Other, more unambiguously problem atic elements of Google Scholar are double counting of citations,
less frequent updating, uneven coverage across disciplines and less comprehensive coverage of older
publications/citations (Harzing and van der Waal 2008b) and inability to filter out self -citations
(Couto, Pesquita, Grego, & Verissimo, 2009) Some of these may well be temporary issues that are
easily solvable from a technical point of view. At the very least, these considerations highlight that the
choice of source for impact factor measurement is hugely significant. Whether or not Google Scholar
can genuinely be deemed superior to Web of Knowledge is, as shown, dependent on what exactly the
impact factor will in turn be used for, and is furthermore discipline -specific in light of the differences
in discipline coverage, which ranges from far superior in the social sciences to slightly inferior in a
handful of hard science disciplines (ibid).

Altmetrics

6 Al t medti.e decisng alternative or supplementary sets of metrics to the traditional bibliometric
indicators to ©6émeasured resear ch 0dbigeneratimg inceeasing n , vVis
attention. It has its own manifesto on the Web (www.altmetrics.org ) and a significant number of

research articles in the subject are hosted in the Altmetric Collection of the PLOS openaccess journal

at www.plos.org . Objects of study in altmetrics are continuously expanding, but include

Scacial media like Twitter and Facebook

Online reference managers like CiteULike, Zotero, and Mendeley

Collaborative encyclopedias like Wikipedia

Blogs, both scholarly and general audience

Scholarly social networks, like Research-Gate or Academia.edu

Conference organization sites like Lanyrd.com(Priem, Groth, & Taborelli, The Altmetrics
Collection, 2012)

= =4 -4 —a —a -1

While the use of indicators for social media is relatively well established in advertising and marketing,
now organisations like Altmetrics.com are starting to collect altmetrics on a commercial basis in
relation to research publications. For research measurement purposes, relatively little is known about
what individual altmetrics mean. CWTS at Leiden is among the pioneers trying to compare certain
altmetrics with conventional bibliometric indicators and found that while the visibility of scientific
publications via altmetrics ir growing very rapidly from a small base, there is little correlation
between altmetrics and citation. Twitter and blog mentions have some weak correlation with citation
rates while other altmetrics have as good as none(Costas, Zahedi, & Wouters, 2014)(Torres-Salinas,
CabezasClavio, & Jiménez-Contreras, 2013) Another issue is the persistence of the things measured
by altmetrics. In the mainstream bibliometric databases, for example, a citation is for ever d while a
Tweet is inherently part of a shorter -term discussion using a channel that may itself not persiste for an
indefinite amount of time. For the moment we lack theory about the respective roles of publication,
citation and the activities measured by altmetrics. We do not really know what we are measuring.
This appears to provide a rich set of opportunities for research and further understanding & though
we are probably some time away from being able to think in a precise way about concepts such as a
6f i-redrdmal i sed t weet 0.

For the time being, it is clear that altmetrics do not provide alternatives to established bibliometric

measures. Viewed as complements, however, they can tell us a lot about the sociology of knowledge

production and dissemination & and they may be especially interesting in the field of understanding

in more nuanced ways the nature and scope of impacts within research communities and with the

Ousersd® of research. I n the meantime, the significa
which certain social medi a ¢ o mmu n ied ta the immatuiitynofithec at or s ¢
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field (Priem, Piwowar, & Hemminger, Altmetrics in the Wild: Using Social Media to Explore Scholarly
Impact, 2012)suggest that altmetrics will complement rather than replace existing indicators.

3.2.2 Research information systems

Research information systems collect and aggregate data at the institutional, national, and
international level. In most cases, they provide descriptorson inputs and outputs of research (the latter
most often at the individual level) that allow for the development of statistics i.e. numerical data
related to an aggregate of individuals.

A Current Research Information System, commonly known as "CRIS", is any information tool
dedicated to providing access to, and disseminating research information. A CRIS usually consists of a
data model that describes the objects of interest to R&D and a tool or set of tools to manage the data.

CRIS systems have to satisfy multiple needs and stakeholder groups, so formalised and extensible
standards to organise and access information are key to this effect. The European standard CERIF
Common European Research Information Format for Common Research and Information Systems
fulfils this function in Europe (see also Chapter 5.1, below).

CERIF can be used in various ways. It can be used as:

1 A model for implementation of a standalone CRIS that is ready for interoperation

1 A model to define wrappers around legacy non -CERIF systems with the objective to allow
homogeneous acces to heterogeneous databases, thus acting as a middikayer for different
systems

1 A definition of a data exchange format creating a common data warehouse from several CRIS.

User groups have different demands on CRIS systems. On the one hand, at the instittional level CRIS
systems are regarded as a tool for policymaking, evaluation of research based on outputs, a way to
document research activities and output, a formal log of research in progress and a way to assist
project planning. At an individual leve |, a CRIS system might be used to evaluate opportunities for
research funding, avoid duplication of research activity, analyse research trends (locally, regionally

and internationally), find references and links to full text publications, locate new contac ts and
networks and identify new markets for the products of research.

CRIS systems assist users in their recording, reporting and decisionmaking concerning the research
process. Stakeholder groups that use such systems include political decisionmakers, funding
organisations, entrepreneurs, researchers, innovators and even the media and the general public. The
use cases of a CRIS range from developing programmes, allocating funding, assessing projects,
executing projects, generating results, assessing rsults or transferring technology.

Relatively recent technological developments in the field of IT allow for a seamless interlinking of
research information systems, overcoming aspects of interoperability among the different systems. In
recent years an ingeasing number of initiatives have been launched in Europe that interlink research
information and management systems, publication databases and (national) research evaluation
datasets. Some of these initiatives integrate or interlink institutional or publ ic agency information
systems, eventually creating national information systems. The majority are initiatives that interlink
research information systems with open access repositories. The common denominator for all these
initiatives is the objective to improve the availability of informatioan research and its outputs (see also
Chapter 3.3.2. They are therefore directly to be set against the context of the Open Data policies.

CERIF is currently used in more than about 200 institutional, disciplinary and national systems across
Europe. The European Commission OpenAIRE Open Access Repository is CERIFcompliant (Casel)
as is the management system developed for the European Research Councid ERC (seeCase?2 in
Chapter 3.3.1, below).
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Major commercial offers of CERIF-compatible CRIS are PURE, developed by Atira; CONVERIS,
developed by Avedas; and Symplectic Elements.

Casel The OpenAire project (2013)

The European Commission has funded a series of projects aimed at fostering and enabling the
development of integrated research information systems under the Research Infrastructures
programme. One of them is the OpenAIRE project, which developed a research information system at
the level of EC-funded research.

It interlinks data on research funding and on publications built upon the funded research, setting up a
European integrated network of Open Access Repositories. Data on the EU funded projects are
provided by the EC and are directly retrieved from the EC Cordis database. Data on peer-reviewed
publications can be inserted by the researchers or harvested directly from external open access
repositories, institutional or subject -based. The infrastructure entails a network of repositories with
helpdesks functioning in 38 organisations operating in the different member states, in addition to an
overarching electronic infrastructure.

The OpenAlRE Information Space portal enables usersto search, browse and often access publications
and project metadata on OpenAIRE and on other national, thematic and institutional repositories. For
accessible publications, OpenAlRE displays metrics based on usage, besides traditional citation
metrics.

The project was launched in December 2010 with participation from almost all European Union
member states (but Luxembourg) and Norway. The ultimate long -term aim is to go beyond EC
funding -related data and act as a European scientific information system.

The unique identification of researchers and publications is clearly a major issue for OpenAIRE, which
deals with different repositories. The OpenAIRE approach is to use multiple IDs for researchers and
publications. ORCID is one of the multiple IDsusedfor r esearchers, whil e
used by the different repositories, plus the DOI identified by the bibliometric databases. The
OpenAIRE data model is able to support multiple ID schemes at the same time.

3.2.3 Open Access Repositories & the ec onomics of knowledge and research

Efforts to make academic research results widely available via the Internet have been growing in
intensity since the early 1990s, when the power of the Internet to extend the existing practice of
circulating draft results and scientific articles became clear. In earlier times, social networks as well as
communications technology | imitations tend elericet
1963) These were (and are) difficut6 c 1l ubs 6 of |l eading researcher
outside the charmed circle found themselves constantly behind the frontier, in part because they could
not access work that had yet to be published. The pioneers of the open access movemensaw the
potential of the Internet to break this vicious circle, as well as more quickly and more widely to
disseminate results.
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The seedcrystal that solidified the open access movement in its modern form was the Budapest Open
Access Initiative in 20012. This argued that there were two routes to open access: creating reprint
repositories, which & copyright issues notwithstanding 6 would hold and make accessible pre-prints
and reprints of articles from peer -reviewed journals; or changing the economics of journals, so that
they became freely accessible because the costs of reviewing and publishing articles were paid by a
sponsor. By the time of the Initiative, the discussion about open access had moved from the
immediate concerns of the research community for better internal communication to a wider, common
sense claim, namely that taxpayerfunded research results should be available to the taxpayers who
had paid for them dincluding, but not only, other researchers. The US National Institutes of Health
were among the first research funding institutions to promote this idea, which has since been widely
taken up and forms one of the key principles of Horizon 2020.

This common sense principle has roots in the economics of knowledge and research. The ideaof
6mar ket f ai | ur e @nvektmentdin nesgarch bas lneandtieerprincipal rationale for state
funding of R&D (Nelson, 1959)in the post-War period. Of course, governments had been funding
research long before the ecommics profession produced a reason. Arrow is generally credited with
describing the three major sources of market failure, which & from a neo-classical perspectived make
it useful for government to fund research (Arrow, 1962)

1 Indivisibility , because of the existence of minimum efficient scale. This applied to knowledge as
much as it does to investments more widely

1 Inappropriability  of the profit stream from research, leading to a divergence between public and
private returns on investment. This results from two essential (and economically efficient)
freedoms that researchers have: namely to publish and to change jobs

1 Uncertainty , namely divergences in the riskiness of research respectively for private and public

actors
Ineconomi ¢c ter ms, KknoiwV &Id@rmaadng thaa mahypeaple can consume it at the
same time without it bei ng uesxecd uuddst s hkrdt wtbpepdople
getting access to it. Nonexcludable, non-r i v a | g o oldlsi ca r ggo 0bdpsud . I n

results of public sector research are such public goods (though there are also other categories of public
goods). The market cannot produce these, so since we need them the state must pay. And the point
of the state paying is precisely to make the knowledge produced available to the whole of society.

i s al s
economi

This maxi mises the spillovers and thereforeThishe retu

concept constituted a driver f oingofen acoepsadraeseafdlp\dtal
for the creation of the knowledge economy (see Chapter2.1.3 above).

There are at least two obstacles to spillover. One is that while the neoclassical economic model in its
simple form assumes that knowledge (information) can be used without incurring costs. In practice,
using research results 6 especially results from basic researchd requires significant amounts of skill,
knowledge and generally special kinds of investment (Callon, 1994) The second & and the more
important from the perspective of this study dis that transferring or disseminating knowledge is not
costless. That is especially important in scientific publishing, where peer-review quality -assurance is
part of the transfer process.

Despite the fact that the scientific community does a lot of the work associated with editing and peer
reviewing journal content without payment, significant costs remain, which create obstacles to
dissemination. There is a range of ways to pay these costs

2 http://www.budapestopenaccessinitiative.org/read
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1 Community publishing, where an academic community published the journal without payment;
usually there is an element of hidden subsidy by research-performing institutions

1 Advertising or sponsorship, which typically w orks for high -circulation, high -status journals but
not for those with small audiences

1 Institutional subsidy, but such journals tend to become publication channels for people at the
institution and their quality is often called into question

1 Through hard -copy sales, which is the predominant model, supplemented by the electronic sale of
individual articles

1 By imposing article processing charges, so that authors pay to publish rather than readers paying
to read

T Modi fying the ©6hard c opgyg together largedsetsnad ppuarals dng selbing nd | i n
licenses to access collections of journals rather than individual ones

The last decade has seen a considerable consolidation in the commercial research publishing industry,
with publishers such as Elsevier and Springer building large portfolios and bundling access by multi -
year licences to institutions. This increased market power has been accompanied by real price
increases and high margins in parts of the industry (Willinsky, 2009). Growing market power on one
side and shrinking library budgets in the financial crisis on the other have only increased the
pressures for open access.

The major ways in which open access is being implemented are via repositories on the one hand and
by introducing article -processing charges on the other. Under pressure from authors and especially
funders, publishers are increasingly tolerant of authors putting papers into repositories in parallel
with their being published in the traditional manner th rough a journal. In many cases, the published
version is embargoed for a period, so that it may not appear in a repository until sometime after its
publication. Authors may be offered the choice of paying an article processing fee, in which case the
article becomes open access on publication, or not paying, in which case the article is available only to
journal subscribers for a period. Some funders appear to prefer the repository route, since it imposes
no additional costs on them. Publishers appear to favour the subscription/article processing fee route
because there is a substantial risk that as the proportion of the literature that is accessible via the
repositories increases, the economic viability of the journals is undermined (Bernius, Hanauske,
Konig, & Dugall, 2009). While researchers themselves seem reluctant to pay article processing charges
(Solomon & Bjork, 2012), they have other incentives to prefer open access publishing & in partic ular,
that tends to encourage a higher volume of citations. Promoting research outputs through social
media similarly affects the readership (Allen, Stanton, di Pietro, & Moseley, 2013).

Recent work sampling the scientific | iterature online in order to estimate the proportion of papers now

available for free suggests that as much as half of the Scopudisted articles published in 2008 could be

read without payment by 2012. The hard sciences tend to have the highest proportion of open access

articles while the humanities, social sciences and engineering have lower proportions. While

historically repository -based articles have dominated, the share of articles available for free from the

date of publication is growing quickly (Archambault, Amyot, Deschamps, Nicol, Rebout, & Roberge,

2013) The authors claim that open access has reached
academic publishing business models may now change rapidly.

Major pub lishing houses have already reacted to this possibility. In particular, Thomson -Reuters and
Elsevier 8 who dominate the bibliometric database markets o have aggressively been diversifying
their businesses into research information systems and open accessepositories as well as increasing
their product and service offerings for research managers. These services not only encompass the use
of bibliometrics in gaining scientific intelligence and monitoring competitors o well -established
industrial uses & but also increasingly helping university research managers monitor institutional and
individual researcher performance with the aim of improving institutional rankings and maximising
income from performance -based research funding systems.
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The recentinclusion of the PURE research information system ir
of the COVERIS one in Thomson Reuter ds I nCites sol
acquisition of the production companies, needs to be set in this context. Another illustration is

El sevierdds Snowball Metrics project, devel opidong a sy

seeCasellin Chapter 3.3.3 below).

The understandable efforts of the traditional pu blishing and bibliometrics industry to protect its
business by moving into these new areas means that control of RIS, repositories and the analysis that
can be done based on these is contested. It is not clear that a completely businesdriven outcome
wou ld serve the interests of researchers, funders or policymakers.

3.3 Current approaches to research performance assessments

This chapter sets out to describe the patterns and trends that we identified in the research
performance assessment practice at the diferent hierarchical levels as well as countries. In the context
of this study it serves to identify current strengths and weaknesses of the different models, with a

particular attention to the approach taken at the national levels in Europe. It is based up on an in-depth
analysis and a set of case studies, reported in our deliverablesas mentioned in the Introduction to this

report.

We have structured this chapter reflecting the hierarchical levels in the research system, covering in
each section both the gproach the models and methods for the assessment exercise and the use of
research information systems.

We first cover the research performance assessment at the European level and then look into the
approach taken at the national and the institutional le vels. In each of these sections, we look into
objectives and expected results, methods and indicators used, trends, benefits and challenges.
Wherever relevant, we illustrate concepts or statements by means of concrete cases.

3.3.1 Research performance assessment atthe European level

Researchand innovation data collections at the European level have atriple function:

I They are to provide information and tools for the comparison and benchmarking of European
research performance at a worldwide level

I They should inform the formulation of European policies and allow for its monitoring

I They are to provide strategic information for the definition and monitoring of research policy
interventions at the European level, satisfying the need for accountability of the Europ ean
Commission (EC)

The information collected is to provide a view on the performance of the European research and
information system as well as support the assessment of the effects of European research policies and
programmes. In the context of the ERA, a specific objective is in the field of the assessment d policy
consistency in Europe (Exhibit 7).
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Exhibit 7 Tools and objectives for data collection at the European level

Performance  of

Performance  of | the EU | Implementation Effects of EC

the European | innovation & effects of EU | policies and

research system system policies programmes
Census / ~ ~ ~ ~
statistical surveys O O O S
External ~ ~ ~
databases O O S
Ad-hoc evidence ~ ~ ~ ~
collection O O O O
Research
informati on 0]
systems

Notes: Sources of major importancefor the different objectives are highlighted in orange

The picture emerging from the analyses conducted in this study is one of strong reliance on census
and statistical surveys for the collection of the data related to the performance of the European system,
complemented by the consultation of external databases such as the bibliometric ones and adhoc

evidence collections (see alsdExhibit 6, above).

National statistical office s, therefore, remain key actors for the collection of strategic information in the
European context. They are increasingly charged also with the collection of data on the effects of
policies at the micro-level. External experts involved in studies constitu ted the main source of
information in that field, though.

Research information systems are used as sources only in relation to the effects of the EU research

programmes.

In the sections below, we further describe the approach to the collection of strategic information on
performance
importance of the subject in this study, we also cover the - currently limited
information systems at the European level.

Europeos

research

Data collection on European research performance

and

t he

chall enges
- use of research

Research and innovation data collections at the international level build upon h armonised surveys,
collecting data upon which aggregated indicators are built that allow for the needed comparability of
the national data. Regularly updated manuals describe the internationally agreed definitions,
classifications for compiling statistics and guidelines for the appropriate use of the indicators.

1 The Frascati Manualhas become the internationally recognised methodology for collecting and
using R&D statistics, developing R&D indicators at the macro level
1 The Oslo Manualis the foremost international source of guidelines for the collection and use of
data on innovation

T TheoPatent

St at i Ehe latess ditidda of uhis Iménual (2009) provides the guiding

principles for the use of patent data in the context of S&T measurement and includes
recommendations for the compilation and interpretation of patent indicators
1 Interest in indicators of human resources for science and technology (HRST) gave rise to the
Canberra Manual.

As a response tothe need to revise the indicators used for the collection of data on research and
innovation at a European level, the European Commission consulted various expert panels and
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working groups, in particular in relation to the European Research Area and the increasing
integration of European research. A common concept that underpinned the work of these expert
groups was the recognition of the heterogeneity of the research landscae in Europe.

Initiatives to improve the collection of data for indicators that have beenlaunched in recent years at
both worldwide and European level , include the global Careers of Doctorate HoldersCDH project
focusing on the mobility and careers of researchers(Barré et al 2009) and the ongoing workto improve
indicators on the funding of researcle.g. transnational funding of research and the characterisation of
funding portfolios (van Steen 2012).Work on the improvement and expansion of the curre ntly
available indicators is ongoing also in relation to the mobility and careers of researchers holding PhD
degrees, the funding of research, and more general framework conditions and policy mixes. As the
indicators expand and policy makers recognise that innovation is context-dependent, more attention
is being given also to the framework conditions and the policy ntixat help the system to work better
(Gault, 2011).

The collection of micro -data and the challenges encountered

In Chapter 3.1.3 above, we reported on the need for European data at the microlevel in order to
satisfy the requirements for strategic information in the current European policy context.

Responding to these needs, he European Commission has funded var ious initiatives . Examples are

the Industrial R&D Investment Scoreboard, the European Public Sector Innovation Scoreboard, the

INNO policy trend chart collects information on policy measures and, together with data from

ERAWATCH, since 2007 feeds into the European inventory of R&D policy measures, the Eco-

Innovation Observatory (2010-1 2 ) i mpl emented by DG Environment in t
Europe Innova initiative, and the Cluster Observatory and the KETS Observatory, implemented by

DG Enterprise. Many other studies have beenfunded in various Directorate Generals of the European

Commission, aimed at covering perceived evidence collection gaps related to specific topics such as

international collaborations for research.

The impression arising is that these efforts by the Commission are highly fragmented and an overall
coordination seems to be lacking, with the risk of overlaps and duplications and an overall lack of
efficiency. Some of the datasetsresulting from these efforts are also fit for monitor ing purposes only to

a certain extent: the recent study setting the baseline for the ERA completion monitoring (Dinges 2013)
pointed out that at times, assessments based on secondary sources are not standardised enough to
provide the same level of information for all countries; an example of such an assessment is
ERAWATCH.

Typically, sources for information in these studies are surveys implemented by the National Statistical
Offices and/or the work of external experts.

Two studies that took a different appr oach were the EUMIDA feasibility study , looking into the

possibility to collect micro -data on Higher Education Institutions at European level directly from the

research institutions themselves (DG Research 2010h) and the JOREP project, focusing on the
characteristics of Joint and Open Research Programmes and collecting information at programme-
level from the funding agencies (Reale 2013).

Common issues that these two studies encountered were related to the availability, comparabilityand
confidentialityof data. Specifically in relation to data availability and comparability:

1 In both studies, issues related to availability and comparability particularly affected the financial
data in the case of EUMI DA the br eakdowhreakdbwndbfhe HEI s
their funding sources

1 Most problematic was data availability on activities where the private sectowas involved - directly
or indirectly: in the EUMIDA project collecting dat a on HEI sdelbathemd® atacbohnvi
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private funding for R &D (contract research) and in particular data on private funding, patents and
spin-offs were hard to obtain. In the JOREP projectfew data on the loan repayments from private
performers were available

1 Major issues for comparability regarded the lack of common methodologies for data collection
and common categorisations of the activities, as well as different recording of the data &
influencedby t he act o The GORER mpojest highlighted the high heterogeneity of funding
configurations at national le vel, and the increasing importance of local funding agencies (at sub-
national level), as two critical issues in this regard.

In both projects, it was felt that a critical step for the collection of micro -data at the European level was
the definition of corceptual frameworkand common methodologies for data collection.

Also the study setting the baseline for the European Commission ERA monitoring mechanism (Dinges
2013) aiming at the completion of the ERA in 2014 (EC 2012a) reported on challenges regarding data
availability for the collection of information for some specific indicators and sub -indicators:

Exhibit 8 Data availability for ERA monitoring

Data categories Indicators
Quantitative information in 1 Share of Institutional funding allocated on a competitive
fields where robust basis

statistics do not exist . ]
1 Share of non-national researchers accessing Rl of European

Interest

1 Share of researchers who feel that recruitment procedures
are transparent, merit-based and open

1 Share d women in assessmenfpanels in funding agencies

1 Share of higher education institutions and public research
organisations with rules and practices with regard to the
female representation in recruitment, career progression

Lack of information / | Degree of implementation of Member States strategies for
secondary source in a new | achieving electronic identity for researchers giving
field transnational access to digital research

Source: Analysis of the ERA state-of-play in Member States and Associated Countries: focus on priority areas -
Final Report, 2013

The use of research information systems

At the time of this report writing, the use of research information systems by the European
Commission in fields related to research performance assessmentsfocuses exdusively on initiatives
related to EC-funded research and its assessmentthe OpenAire initiative, establishing a p latform for
information on research publications and the underlying datasets (seeCasel in Chapter 3.2.2 above),
and the Research Information System developed by the executive agency of the European Research
Council ( Case2, below).

It should be mentioned, though, that in the context of its policy initiative fo r Open Public Data, the
European Commission has started operating a portal t hat
resources and those of other European institutions and agencies easily accessible and usable. This
includes data on its research funding, European patent data etc. The Commission has #o worked
together with Member States, public sectorhas started operating in 2013. This pan-European portal
will give direct access to a range of datasets from across the EUincluding the data availabl e through
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the Commission portal . The initiative foresees also the interlinking of these data sets, setting the basis
for a European Public Data information system.

Case2 The ERC research information system (2013)

The long-term goal for the CERIF-compatible ERC information system is systematically to collect and
l'ink all the relevant data needed for t he anig
various criteria. The system is primarily intended for monitoring and evaluation. Ensuring that it is
sufficiently developed and works well internally for these purposes is the first priority of the ERC. lItis
planned that some of the information will be made available to the public.

Currently, the system focuses on the coverage of ERCfunded activities. It collects information against
four main categories of information: OProjects
and o0lnformation to the gener al publ i céo. The
abstract, the research field and the start and end dates, as well as all the related funding information.
The OProjectsé data is then complemented with
OResults of the projectodé esnand payent dpplications that are dirdce
consequences of a project (during the first implementation of the system only journal articles,

conf erence proceedings and monographs are incl
entity provides tr aditional citation and journal -based metrics, as well as other qualitative information
on the advances of the project results. Finall

that can give an idea of the relative importance of the results achieved in a project to a non-initiated
audience.

For the information on projects, the system makes use of the ERC operational database. For the resultg
of the projects the data on publications and conference proceedings is collected from both free
services, such as PubMed or ArXIV (in implementation), as well as from commercial databases such as
Scopus and the Web of Sciences. Besides these sources of information, the CRIS of the ERC is said
be extensible to other types of results and data sources in oder to provide for the future. For example,
the link to OpenAire is not yet implemented but it is a trivial connection to make once the DOI of all
the publications are known. All this data is harvested automatically and the system integrates it with
the final reports of the funded projects.

Drivers for the development were, on the one hand, budgetary pressures due to the recent economic
crisis. This led to a need for an improved efficiency in complying with the requirements for

accountability, i.e. the reporting on the use of public funding, the evaluation of the research
programmes, and information to the general public. O n the other hand, there was need for
empirically strong er evidence on which to base policy decisions.

1l ysis

0, ORe:
nf or ma

the p
publ i

uded) .

Yy, ol ni
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3.3.2 Research performance assessment at the national levels

At the national level research performance assessments hava dual function (Exhibit 9):

1 The collection of information for the comparison and benchmarking of the national performance
at an international lev el

1 The collection of strategic information for the definition and monitoring of research policy
strategies and interventions. In an increasing number of countries, this includes information on
the performance of the research institutions, defining the allocation of the core institutional
funding for research

There is astrong reliance on statistical surveys, external bibliometric databases and adhoc evidence
collection for strategic information at the national level 8 similar to the approach at European level
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A major difference is in the approach to the monitoring and assessment exercises ofthe national

research policies and programmes. External bibliometric databasesstill play a dominant role, but

there is an increasing use of the information stored in national Open Access Repositories and

especially of research information systems. The latter serves in particular the assessment of the
research institutions® performance and is closely rel
based research funding (PRF) model (see alsoExhibit 6, above).

Exhibit 9 Tools and objectives for data collection at the national level

Performance of | Performance of | Effects of Performance of
the national the national national research
research system | innovation research institutions
system policies &
policy
interventions
Census /
statistical 0] @)
surveys
External 5 5 6 5
databases
Ad -hoc
evidence (0] @) (o) o)
collection
Research
information o) o) o)
systems

Notes: Saurces of major importance for the different objectives are highlighted in orange

Research performance assessmentat the national level

National policymakers typically rely on the use and analysis of statistics and indicators collected at

the international level (OECD or Eurostat) f or t he anal ysi s of t he count r
international research and innovation scene, in most casescomplemented by indicators deriving from

data in international bibliometrics and patents databases.

While these data sources give a view on the comparative performance of the national system, their
lack of detail limits the possibilities for their use in the context of policy making at the national level.

Evaluations of innovation policies and programmes , for example, typically rely on descriptive

statistics, based upon national data on indicators covered by the Frascati and Oslo manuals and
complemented with stakeholder surveys and qualitative information deriving from case studies and

interviews. A recent ESFSTOA report (ESF and STOA 2012) criticised the availability of evidence on

the effects of innovation policy ar gui ng e vgiedneenrcael liys Ioi mited and widely
quality of the studies available is variable and is often lowered by de -contextualisation and by a

guant i fi c althieonr ebpioarst. 6concl uded, Ol nnovatiocbaseharl i cy i s
based on distorted evidence. Available evidence from innovation research is fragmented, of variable
quality, and hard to interpret.o

Strategic information on which to build national policy making derives from ad -hoc evidence
collections at the national level and/or information collected in research evaluation databases, i.e.

40



Measuring scientific performance for improved policy making

information systems often developed for the purpose of guiding research f unding allocations (PRFd
seealso Chapter 2.2.1, above).

In the paragraphs below we first describe the different models used in the countries that were covered
in this study . We then look further in -depth into the indicators t hat have been selected for the
assessment of research performanceand a major challenge common to all performance assessment
models: the data quality.

The analysis in this study showed the strong influence of the national context on the research
performance assessment exercises, how they are performed and which indicators are included. We
illustrate this further in the paragraphs below.

The choice of model

Research performance assessments in the countries subject to this study differentiate intwo major
factors: the influence of the assessment on research fundingand the choice of the methods used.These
factors are interconnected: the level of funding that the assessment exercisegoverns typically
influences also the level of pressure by the research communities for one method rather than another.

The national context is of importance here, including th e policy decisions on the level of competition
that is required or appropriate for the research system,t he strength of t he
voice, and the more general culture of transparency and stakeholder consultation for policy decisions.

Influence on research funding

We covered the topic of research funding in the preceding Chapter 2.2.1 In that chapter we also
reported that among the 12 countries included in this study, only the Netherlands does not directly
link outcomes of the research performance assessment to institutional funding for research. In
Belgium (Flanders) and Spain, the outcomes of the assessmentsgovern research funding that is
additional to the institutional core ones.

The choice of method

There are 3 different models for the assessment of research performance:purely metrics -based
exercises the involvement of peer review panels, and the mixed model, combining these two
approaches.

Exhibit 10 shows that the current trend is towards the adoption of the mixed model.

The Scandinavian countries (with the exception of Denmark), the Czech Republic and Austria rely
only on metrics. In this context one should consider, however, that in Finland, Norway and Austria,
the evaluations considered here (the PRF systems) are complemented by other evaluations that are
normally peer -review based. In Sweden and the Czech Republic, the model is keing revised and it will
become a mixed model in the years to come.

Exhibit 10 Models for performance assessment (2013)

Metrics -based Peer review /
panels
Austria - BMWF ¢)
Belgium (FI) - EWI (o} 0
Czech Republic 3 RDI Council )
Denmark - Fl (o) (o)
Finland - MINEDU 0
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Metrics -based Peer review /
panels

France- AERES 0
ltaly - ANVUR 0 0
Netherlands & KNAW/NWO/VSNU 0
Norway 8RCN 0

Spain - CNEAI (o) 0
Sweden - SRC o)

UK - HEFCE (o] 0

Notes: Models with mixed approaches are highlighted in orange

The choice between metrics or peer review is contentious . On the one hand, metrics-based systems
typically encounter criticism in the research communities as an inadequate measure for their

performance and the assessment of the quality of research (sealso Chapter 3.2.1, above). On the other
hand, however, peer reviews for nation -wide performance assessments are particularly costintensive

and are liable to other biases (Martin and Whitley, 2010; Arnold, Good, Ohler, Tiefenthaler, 2012).
Even in the context of the mixed model, though, the cost of the exercise & and in particular the

cost/benefit balance dis a topic for discussion (Martin, B.R, 2011).

A historical analysis of the PRF systenmbs saylsstoens h owist !
ongoing changes in the models and methods chosend partly due to pressure from the research

communities, partly as a result of developments in the evaluation methodologies and concepts. The

case of the PRF in the UK, described below reflects a situation that can be found in most of the

countries.

Case 3 History of the research performance assessmentmodel in the UK (2013)

Public funding for research in English HEheHighergdmi ni s
Education Funding Council for England (HEFCE) provides block grant funding for institutions to
support the research infrastructure and enable groundbreaking research in keeping up with their own
mission, while the research councils, charities, the EU, ard UK government provide grants for specific
research projects and programmes (on a competitive basis).

HEFCE is a nondepartmental public body, independent of government, but working within a policy
framework set by the Secretary of State for Business, Imovation and Skills (BIS). It promotes and
funds teaching and research in universities and colleges in England. Its main role is to distribute
public money to these Higher Education Institutions (HEIs) in three priority areas: (i) learning,
teaching and student choice, (ii) research, and (iii) strengthening links with businesses and the wider
community.

The majority of HEFCEO®6s funds for research arp distr
into account the volume and relative cost of researchin di f f er ent areas. This is
qualty-r el ated research fundi ngo. For this reason, HEFCE
runs a periodic assessment exercise, assessing the quality of research in UK HEIls. Until 2008 this was
the Research Assessment Exercise (RAE), but from 2014 iis the Research Excellence Framework
(REF). It will be completed for the first time by the end of 2014 and it will be undertaken every five or
six years. The RAE model was based on expertreview only; the methodology for REF is based on
bibliometric indicator s, combined with expert-review. For the first time, the exercise looks also into
impacts of research.
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The first research performance assessment exercise that was run in the UK with the intent to inform
institutional funding allocations was the Research Selectivity Exercise, launched in 1986 by the
University Grants Committee (UGC) . The method was peerreview, based on a short submission and
a number of select O0best d p udick criicsm to ahis snodpl ded to the
launch of the RAE in 1989, which adopted a more rigorous but also more labour -intensive approach.

Ongoing criticisms from the research community led to an ever more refined but also burdensome
and costintensive approach to the RAE. Estimates are that in the beginning of the 2000s, the total RAE
exercise came to a cost of £100 million, including the time devoted by the universities and
departments for the preparatory work and the costs of the peer-review panels. A debate started,
recognising that the RAE had become too costly and too burdensome. The Treasury proposed to
replace the RAE with a metrics-based system. Fierce opposition from the research community led to
the final mixed model for the REF.

HEFCE considered that the REF should continue to focus on the most excellent research but in
addition should include the quality of this re
the formation of public opinion as well as ensuring that the assessment system made it as easy as
possible for researchers to move between universities and the private sector.

This was a clear political signal that the traditional model for assessing research quality based on a
discipline -oriented Mode 1 perception of research, first and foremost in the form of publication in
international journals, was no longer considered sufficient by the policy -makers. Henceforth, the
social role of research, the build-up of strong research environments and the interaction between
universities and private research must form part of the quality assessment; all evidence of a wider and
more comprehensive conception of research quality than before

Consequently, HEFCE developed a model for a new and more comprehensive form of assessment of
what may int ot al be considered excell ent research.
researchd i s now defined in a broader manner .

1. The quality of the research measured by publications, citations, and peer review;

2. The scope of economic and social influence produced by the research; and

Nit 0]

The
Ther e

3. An assessment of the quality and sustainability of the unit which has produced the research.

Source: partly based onMartin B.R. (2011) The Research Excellence Framework andne Impact Agenda: Are we

creating a Frankenstein monster? Research Evaluation, 20(3), 24254; and Erik Erng-Kjglhede, Finn Hansson,

Measuring research performance during a changing relationship between science and society, Research
Evaluation, 20(2), June2011, pages 13143

The choice of indicators

A main factor influencing the choice of indicators for the assessment of research performance is the
vision on research and its role in society, and in particular, the concept of the pathways for knowledge
creation and innovation. In some countries, the linear model prevails, seeing direct links between the
inputs (funding) and outputs of research.

In other countries, the concept of an innovation system has gained ground and the dynamics and
interactions between the various elements of a research system (actors, context, infrastructures, etc)
are considered to be of primary importance. We categorised the indicators used for the monitoring
and assessment of t hese fayxdtoe mi cunidie ®@RFcsgstens, Hese
indicators have the function of steering research communities into certain changes of behaviour,
depending on the national context and the perceived failures in the research system. Outcome/impact
indicators are seldom included.
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Exhibit 11 maps the PRF exercises in the countries covered in this study in terms of indicator
categories used (horizontal axis) and the scope of the indicators (vertical axis). On the horizontal axis,
the assessment hasan increasingly broad coverage from left to right. On the vertical axis, the scope of
the indicators increasinglyt akes i nto account also the role of resea

The Czech Republic is the only country that limits the indicators used to the o utput of research, even
though it is the PRF system that covers research and innovationrelated outputs in the most detailed
and comprehensive manner.

In a second grouping of countries, the PRFs include both output and systemic indicators; in Denmark,
Finland and Norway this includes indicators related to innovation -oriented activities, such as
researchindustry interactions.

Only a few countries look also into impacts . While the PRFs in France and Belgium focus on effects in
the spheres of research and mnovation, the models in Italy and the UK consider also societal impacts.

It should be noted that both in Norwa y and Belgium, the PRF models and indicators used take
account of the characteristics of the research conducted.

Exhibit 11 Indicator categories in the PRF models in Europe (2013)

+ Italy

Society
UK (REF)
S
Denmark
Innovation Finland
Czech Republic Norway (PRI) France (AERES)
L L g Belgium/FL (IOF)
Research Norway (HEI)
—
Sweden

-
-

| | A | Outcomes /
Outputs Systemic indicators Imnacts

Indicators for the assessment of the quality of research

All assessment models show a strong reliance on bibliometrics as a measure of research quality- be it
in the form of mmdbr pesroredi efvo

In several countries, however, the national research performance assessment models experiment with

other measures forthedi ndi rect &8 assessment @ foing begondghe aideioft y o f r
bibliometrics and @te&er qualviitewsi ndilmatiores i nclude in
external research funding, standing for indications
internationalisation indicators ( Exhibit 12, below).

Funding agencies attribute a range of values to the data on the 0 e xt er nal indicatorgJi ng o6
predominantly related to the attainment of competitive funding. In some cases these indicators are
considered an indication of titteeactionenvgthdheir esnironoenteg.ni sat i o
research centres, collaborative research funding). When contract research funding is included under

this category, it stands for an indication of the relevance of the research for economic and societal purposes
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At times, distinctio n is made between competitive funding from the research council and from the
innovation agency.

The importance attributed to internationalisation indicators , grouped as international collaboration
and international mobility indicators, is also interesting. In all cases, the value that is attributed to
these data relates to the level of integration of the research organisation at the international level,
interpreted also as recognition of the quality of the researcperformed by the organisation in the
inter national community and its level of competitiveneds the international sphere. The line of thought
is that international collaboration improves the quality of research

Exhibit 12 Indicators for the indirect assessment of the qu ality of research (2013)

National Contract |1 nt 0l I nt 6l I nt 6l
competitive research | competitive cooperation mobility
funding funding

Austria - BMWF o) 0 0 e)

Belgium (FI) - EWI 0 0

Czech Republic &

RDI Council

Denmark - FI

Finland - MINEDU o) 0 e)

France - AERES o) o) 6]

Italy - ANVUR 6 o} o} 0 0

Netherlands o}

KNAW/NWO/VS

NU

Norway & RCN 6 o) 0

Slovak republic

Spain - CNEAI 0]

Sweden - SRC

UK - HEFCE

Comparability of the P RF system outcomes

Specific metrics/indicators used to measure performance within these categories differ and have a
limited level of comparability : research outputs, external funding, and knowledge transfer to
education and industry were the only areas covered by most countries.

Most important , a more in-depth analysis of the research output indicators and what they cover
reveals a diversity of output typologies that were included, in particular in relation to publications
The focus on refereed international publications is common to most, indicating the strong reliance on
bibliometric databases as sources for assessmentHxhibit 13). However, in several countries also other
scientific publications are taken into account.
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Exhibit 13 Indicators related to research publications (2013)
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Refereed international publications a a a a a a a a
Article in impact journals a a a a a a a a a
Atrticle in non -impact journals / a a a a a a a a
international
Article in non -impact magazine/national a a a a a a
Scientific monographs (books) a a a a a a a
In English a a a a a a a
In other languages a a a a a a a
Conference proceedings a a a a
PhD theses a a
Doctoral theses a a
Other scientific publications a a a

The issue of data quality

A challenge that most of these research performance assessmentmodels are struggling with regards
the quality of the data, in particular related to the research outputs.

It led to various measures implemented in the countries covered in order to ensure and enhance the
quality of the data entered. Extended control checks have been put in place especially in the Czech
Republic and the UK, where the PRF systens attribute high importance to research outputs and more
than 50% of the core funding is guided by the PRF model (Exhibit 14).

Exhibit 14 Quality control measures in PRF systems (2013)

Country Quality control

Austria Formal quality check and estimate of missing data

Belgium -Flanders Close collaboration with the institutions (future harvesting)
Czech Republic Compliance checks, duplication removal

Denmark Responsibility of the institutions (harvesting)

Finland Publication Data Collection Manual

France Direct observation

Italy / VQR Guaranteed by submitter

Norway Responsibility of the institut ions (harvesting)

Slovak republic Compliance checks, duplication removal

Sweden Current problems with quality and sufficient volume of data
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Country Quality control

UK - REF/RAE Validation rules, REF audit team: Samplebased verification,
Data comparisons, Panel instigated audit

The issue of data quality - and the reduction of data submission burden for the researchers and
research performing institutions 9 is directly linked to the process for the data entry into the system.
In most countries, this is a manual process, with the researcher or his/her institution inserting data
directly on the interface of the research information system collecting the information. The experience
is that this system is prone to mistakes, omissions and duplications. It causes a burden on the
researchers or institutions required to enter the data as well as on the processing public agency in
charge of the cleaning and checking of the data.

This topic constituted a major driver for the development of national research information systems,
foreseeing a direct harvesting of the data from the institutional information systems and/or Open
Access Repositories and therefore creating a higher level of efficiency as well as ensuring data quality.

We cover this topic further in the next paragraph.

The national research information systems

In Europe and at international levels, an increasing number of initiatives have been launched in recent
years developing national research information systems (RIS). These information systems can take
two forms:

1 Research inbbrmation systems set up by funding agenciestypically geared towards collecting
information for accountability purposes to the benefit of a specific agency in the country.
Examples arethe VIPUNEN system created by the Finish Ministry of Education and the UK ROS
system, capturing data for most of the UK Research Councils (seeCaseb, below)

1 Fully national research information systemsapturing information on all research and its
outputs/impacts in the countr y from a variety of sources. TheseRIS are often intended to act as
platforms for the creation of visibility on outputs and outcomes in society. Examples arethe FRIS
system in the Flanders/Belgium (Case7, below) and the CRIStin in Norway ( Case8, below)

The trend is clearly towards the creation of fully national research information systems . Exhibit 15
below, maps the current developments in this context. Based upon current information, in the EU
member states only Germany, Austria and 2 of the 3 Baltic States do not consider (yet) developing a
fully national research information system.

All of these current and planned national research information systems are CERIF-compliant, and
therefore interoperable & with the exception of the one in the Czech Republic. In several cases, the
development of the CRIS at the national level was facilitated by the already existing level of
interoperability between systems at institutional level; the same was true f or the integration of the
systems at the level of the agencies. Examples are the Netherlands, Belgium, and Norway; also the
new Danish national system will build upon the institutional systems in the country, all CERIF
compatible.

In most cases, information is collected at the individual researcher level, using national systems for the
identification of the researchers & even though increasingly ORCID is used (see also Chapter5.1,
below).
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Exhibit 15 Fully national research information systems i n the European member states

National CRIS —

CERIF compliant

Mational CRIS
(CERIF compliant)
under construction

National CRIS
(CERIF-compliant)

considered

National CRIS - not
CERIF compliant

In the sections below, we cover some of the most relevant features of the national information systems
in the context of this study, i.e. their use, objectives and expected benefts; the indicators against which
information is collected; and the challenges that were encountered for their development and

management.

Objectives and benefits

Typically , national information systems have both a strategic and operational function . A critical and
typical feature of these systems is that mutual benefits are sought for both the research governance
agencies and the research institutions and individual researchers, in an attempt to create a win-win

situation and ensure the cc-operation in and acceptance of the initiative by the research communities.
Such cooperation was considered a key factor for success of the initiative in several countries.

The systems are intended to provide access to information that may support strategy development to
the benefit of both research institutions and policy -makers 8 at a broader and more detailed level than
was previously the case, and especially of higher quality. Contemporaneously, they are expected to
create efficiency gains in the reporting and collectio n of data.

An additional benefit for the national agencies is the collection of information for the allocation of
institutional core funding (PRF); additional benefits for research communities are services that allow
re-use of the data, e.g. in grant appications, direct access to repositories,once-only input of data
thanks to linkages with eCV databases, etc.

Exhibit 16 shows that an enhanced efficiency and support for strategy development were key

objectives for close to all gystems. Only in half of the cases, the data collected inform also the PRF
system. In Belgium, the Netherlands and Norway the RIS is intended as a portal that provides

information also to the non -research community; in the UK the ROS inputs its information into the

national research information portal, Gateway to Research.
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The special characteristics of the Swedish system should be noted, rooted in its origins as a national
system developed by the research institutions themselves, taken over only recently by the research
funding agengy.

Exhibit 16 Objectives of the national research information systems (2013)
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Note: Fully national research information systems are written in bold

As mentioned above, most of the systems attribute high importance also to providing services and
information opportunities to the research communities. Exceptions to the rule are the RIS in the Czech
Republic, the Slovak Republic and Finland (Exhibit 16, above). Reasons can be foundin the
characteristics of the RIS in Finland, intended as a research funding agency system rather than as a full
international system; in the Czech and Slovak Republic, the original intent of the system was to act as
a control tool rather than information one.

In the paragraphs below we describe the specific benefits that occurred d or are expected 8 from the
adoption and use of a national RIS, for all stakeholder communities.

Cased4, below, reports on the outcomes of a survey canducted among the research communities in the
UK on the benefits of an improved interoperability among and between the information systems at
the different levels in the research system. It confirms the substantial benefits and importance of the
national research information systems also for the research communities, in terms of efficiency and
strategy development and the opportunities provided by an improved communication on research.
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Case4 Benefits of a standardised communication protocol at a national level & the viewpoint of the
research communities in the UK

As part of its strand of work in Research Information Management, JISC funded a project in 2009
called Exchanging Research Information UK (EXRI-UK) to examine how research information is
exchanged in the UK and to consider how those exchanges could be standardised and improved. One
of the main outputs of the EXRI-UK project was the identification by the different stakeholder groups
of a common set benefits and barriers.

Resarchers and their institutions identified benefits of an improved research information exchange
within and among research information systems at the different hierarchical levels in the UK in
particular in terms of efficiency gains and a maximisation of th e use of information on research. The
former included cost savings for reporting requirements, including the internal institutional ones.
Benefits seen in terms of the usage of data on research related to an improved strategy development at
all levels, including individual researchers, but also an enhanced communication to the external
environment 0 both in terms of the general public and at international levels, and the benefits that can
derive from it for the research communities and the research governance institutions. Topics listed
were: an improved information exchange across the research lifecycle; improved evidence-based
decision-making at HEI, funder and national levels; wider opportunities for like -for-like data
comparison at greater levels of granularity, improving benchmarking in the UK, EU and more widely
internationally; more open access by third parties, the public and researchers; an improved
understanding of research by the general public; increased promotion opportunities for UK research
online, enhancing the profile of research projects, HEIs, Funding Councils and the UK government on
an international scale; more consistent provision of research and funding opportunities to researchers.

Last but not least enhanced Virtual Research Environments (VRES) via standardised exchanges of
information to support research collaborations and knowledge transfer in a more consistent way -
within the UK and potentially in Europe and beyond.

An enhanced efficiency

Cost savings occur predominantly thanks to the direct harvesting of information from institutional
research systems in the most advanced systems including automated updates. Currently o nly a few
national systems are sufficiently advanced fully to take advantage of the opportunities offered,
though, and even those who have reached a certain level of maturity such as the CRIStin in Norway
or the FRIS in the Flandersare still in development . It can be expected, however, that substantial cost
savings will be mid -to-long term rather than short-term.

Concrete data on cost savings are therefore not (yet) available, apart of a general indicationof time
saving for the research institutions by the RCUK, which states, 6 submi tting details to R
|l ess time than pTheRemishuFRISalaens that itl endbles saving time and resources

spent on collecting, managing and transmitting identical information under different formats. The

example of the University College Ghent is brought forward, which has built its own web portal

based on information automatically provided through FRIS . The universityds system
FRIS, enabling direct harvesting and automated updating, and the university estimates that over five

years there will be a return on investment of over 500% in terms of time savings for the university,

ensuring a more effective and efficient use of researcher time and science budget.

Improved strategy development

An important driver for the funding agencies was also the desire to improve the availability of
information on r esearch outputs, moving away from collecting information only at the termination of
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funding agreements and recognising that outputs and outcomes from research often occur some time
after funding has ended.

The use of web-based systems, an integration of hie research information systems used across funding
agencies and research organisations, and improved linkages with other systems and sources of
information elsewhere allow s for outputs to be reported and captured at any point within the funding
agreementand, crucially, beyond.

A national research information system enables reaching a comprehensive view of the research
activities and their outputs , at institutional level as well as across institutions and research sectors
providing a more comprehensive v iew on the research system for the national policy-makers. Gaining
access to a larger set of data also allows research institutions to improve their strategic decision
making and/or facilitates benchmarking with other institutions in the country.

Evidence collected during our case studies confirms the significant benefits for the research
institutions created by the national research information systems from this perspective. | n Norway,
these were needs that were explicitly voiced by the research communities; in Sweden, the
development of the national CRIS was originally a 6 b o t-u wi@itiative of the research performing
organisations themselves, and wasonly subsequently taken over by the Research Council.

In the UK, the need for integrated research information systems was also set against the context of the
increased fragmentation of data and information on research at national and international levels and
the increased need for access to such information for reporting and accountability purposes (seeCase
10, below)

The power of interlinking systems

The capacity of national research information systems to interlink with other systems that act as
additional sources of information is an essential feature for the creation of the benefits mentioned
above.

Exhibit 17 depicts the current and future linkages that are foreseen for the national CRIS. It shows the
key focus on interlinking with the institutional systems and with  systems to the specific interestof the
research communities, such as bibliometrics databases and Open Access Repositories.

There is a strong focus on researchrelated information: only a few systems, especially the more
mature ones, have started considering also innovation-related linka ges.

This pattern confirms the importance attributed to creating benefits (also) for the research
communities. The impression that this is mainly an issue of priority -setting for systems in ongoing
development is confirmed by the fact that this limited foc us on innovation for the linkages is not
reflected in the indicators for which quantitative (and at times qualitative) data are collected & seethe
next section.
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Exhibit 17 Current and future interlinking between National Resear  ch Information Systems and
external databases/systems
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Note: Fully national research information systems are written in bold

Caseb5 The ROS information system in the UK

In the UK there are currently two online systems for researchers and/or institutions to submit information
about their research: the Research Outcomes Systems(ROS) and theResearchFish (formerly e -Val) system.
The intention is that in the nearby future these two systems will be interlinked.

Five of the seven researchcouncils (AHRC, BBSRC, EPSRC, NERC and ESRC) use the Research Outcom

System (ROS). It collects data on the outputs, outcomes and impacts of research, such as publications, othef

research outputs such as new materials, exhibitions and websites, staff development, collaborations and
partnerships, communication and dissemination activities, and summaries of impact.

The ROS information system is interlinked with various other systems, including institutional repositories
and the national research information and evaluation systems. The rule of thumb is that data and
information should be uploaded only once, allowing for automatic updates also in connected information
systems. The overall objective is to avoid the duplication of efforts and data entry, allowi ng also for better
data quality.

Researchers or institutions can therefore insert the data directly in ROS, but existing information can also be
uploaded directly from the institutional information systems. The ROS also takes into account and where

possible accommodates the reporting requirements of other bodies such as the Research Excellence

Framework (REF). The information that researchers or institutions upload to ROS and/or ResearchFish will
also feed into Gateway to Research, the webbased portal that will provide access for the general public to
Research Council funded research information and related data.

The goal of the Gateway is to allow the public 4

Research Councils and in particular infor mation on who, what and where the Research Councils fund and

the outcomes and outputs from Research Council sag

access repositories and/or data catalogues. It will especially target innovation intensive S MEs, who wish to
understand the UK research base and it will provide a mechanism for non -researchers to identify potential
partners in universities.
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Use of the data in the national RIS

In the paragraphs above we have already mentioned the expectations ard intended usage of the data
collected by the national RIS by the various stakeholders involved.

The case studies conducted in the context of this study give a more detailed view on how the national
policy -makers make use of the data collected in the national research information systems. We report
on two cases: the Norwegian CRIStin and the UK ResearchFish, used by the Medical Research Council
(Caseb).

Case6 Use of the information collected in the national RIS by the policy -makers d Norway and the
UK

The direct use of the information collected for policy purposes was a primary objective of the national
research information system in Norway (CRIStin). Data on research outputs and research
collaborations partially guide the allocation of institutional funding for higher education institutions
and research institutes in the country (the PBRF system). In Norway, the system therefore provides
strategic information to policy -makers for the ongoing monitoring of t he value and effects of their
decision-making, influencing policies. The data collected informed the policy makers on the positive
changes in research publications that resulted from the introduction of the PBRF system. It also drew
the attention to the low level of open access that was provided to scientific publications in the country,
leading policy -makers to increase their efforts for the implementation of the open access policy.

In the UK, the use of the data collected for evaluation and policy-making purposes is a primary
objective. Current practice is to ask the researche
research. The intent is to create a dataset that would enable going beyond the immediate outputs of
research and evaluate longerterm impa cts. The Medical Research Council (MRC) extensively uses the
data it collects in ResearchFisch for evaluation and strategybuilding purposes. The MRC uses the

data to examine the progress, productivity and quality of the research it funds. In particular da ta is

used at the aggregate level to look at programmes and initiatives. At the project level, achievements
and impact summaries allow case studies to be quickly compiled, contributing to the case for

additional funding into the research base as well as to reach an enhanced efficiency of the research
council in the fulfilment of its tasks.

Indicators used

In Exhibit 18, below, we list the indicators covered in the national CRIS. In this table we list6 i nput 6
and 6act i vaorst yed thei avallabititya bf information on funding, research actors and
descriptions of projects and programmes funded. Data on funding is included in most of the systems o
directly or indirectly, enabling their full use for state -of-the-art research peformance assessments as

well as for the collection of strategic information related to the value and outcomes of specific policy
interventions. In most cases, data are collected on individual researchers.

Information related to systemic indicators is rarely collected explicitly, in contrast to the databases
where information on PRFs and other research assessments is stored This seems a missed
opportunity , as isthe lack of data for the process indicators (participation in conferences etc).

Finally, in rel ation to research outputs and outcomes, data on publications are included in close to all

systems; interestingly, there is also a broad coverage of data oninnovation -related research outputs,

including patents and other innovation artefacts. Data on impac ts are rarely collected (see also
Appendix B).
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In the exhibit below we took account of the current information collected as well as the future
intentions, recognising that all of the national RIS are still systems in development. We illustrate the
importance of taking future developments into consideration in Case 7, below, describing the FRIS
system in the Flanders.

Exhibit 18 Data collected in the national res earch information systems - current & planned (2013)
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Note: Fully national research information systems are written in bold
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Case7 The FRIS research information system & Belgium/Flanders

FRIS is a follow-up to the Inventory of Scientific and Technological Research in Flanders (IWETO),
which was set up in 1983 as an initiative of VLIR (Flemish University Council) with the aim of

devel oping a oresearch and innovation clearing
was the first research information system of its kind. However, as time went by, it became outdated
and did not meet the standards expected from a modern research information platform. The main
issue was the time and resources required for the ad hoc manual collection of information at interval s
in Flemish research institutions. The information in IWETO was also limited in terms of scope and

quality (core data such as publications, patents and doctorates were not included) and there was
limited exchange of information with other information syst ems (Van Grootel et al 2008).

Needing a new system for managing research information, EWI launched the FRIS programme in

2007, whose objectives are like its predecessor to streamline the R&D value chain by collecting,
centralising and giving public access to research information. While IWETO was essentially an

operational initiative, FRIS is a more strategic programme with the core objective of managing the

changes induced by FRI'S i n research organi sat
transparent and open research information space that contributes to the Flemish knowledge based
economy and strengthens the international competitive position of Flanders. More specifically, the

development of FRIS is based onthree strategic goals:

1 Speeding up the Flemish R&D value chain & by improving information flows and raising the
international profile of Flemish research projects and institutions, increasing networking
capacities and opportunities to find expertise, and improving and speeding knowledge tra nsfer
and exploitation

1 Administrative simplification and better customer services (e -government) & by creating a highly
efficient data environment, in which all desired information is entered once and can be reused
instantly by all competent parties from r esearchers, universities to EWI, and by simplifying and
streamlining the data collection processes to reduce induced administrative costs for institutions
and researchers

1 More efficient and effective policy -making through monitoring 8 by enhancing the gover n me n
strategic intelligence (e.g. benchmarking with other countries) and increasing the reactivity of the
policy domain, by consolidating data to inform strategic orientations and use of resources in
scientific institutions, and by enabling citizens to check where public R&D money has been spent.

FRIS is built upon technology developments that now enable the exchange of data between
institutions (web services, service oriented architecture), and takes full advantage of the fact that all
Flemish universities use the European research information standard CERIF, which makes it easy to
collate data from various institutions and exchange data with other CERIF systems.

In contrast to IWETO, FRIS data are collected automatically and only once during the operational
processes, which contributes to the better quality and accuracy of information. The process of data is
automated and there is no need for a parallel data gathering at regular intervals as was the case with
IWETO. This has helped to save costs and mae the system of data gathering more efficient, complete
and reliable.

FRIS is for use by a wide range of stakeholders:

1 Flemish policy -makers: FRIS is used to develop information-based policy-making on research
and innovation and compare Flemish research and innovation performance internationally. FRIS
is a key asset for the monitoring of regional R&D and for a more agile research environment. It
provides real-time and accurate data, while most countries across Europe use only retrospective
and outdated information. More specifically, FRIS information feeds into answers submitted by
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EWI to parliamentary questions, ad hoc analysis, business intelligence tools used by EWI,
planning for funding programmes, etc. Subsets of FRIS data can also be supplied on reqlest.

1 Federal policy -makers: FRIS data are supplied annually to the federal Belgian government for
inclusion in the federal RIS, which requires conversion to a different format. Information is used
in federal strategic intelligence and reporting on R&D.

1 Research institutions : organisations are able to generate a wide range of reports thanks to FRIS
and this contributes to informing their strategic orientations and their internal use of resources.

1 Researchers thanks to FRIS, researchers are working on a sigle space where they can manage
their research inputs and outputs, with benefits such as direct links between the update to their
research outputs and central repositories. FRIS can also be used for automatic CVs updates and tq
generate reports on teams ad projects that can then be used on personal, team or project
websites.

I Companies: FRIS can be used as a tool to find partners for research and innovation projects and
gain better access to research information and data. In its next development phase, FRS will
include more services for enterprises.

91 Citizens and media : with FRIS the general public and media can check where public R&D money
has been spent and gain better access to research information.

A new version of FRIS is currently under development and will be launched in 2014. In the new
version there will be a real integration of data and output information will be expanded in content
(patents, publications, etc.). In addition, the database will include information on a wider range of
research units (e.g. companies) and new functionalities for partners search. The new version will also
include new services for the identification of individual researchers. To make the service available to
anyone, there will not be a common identifier but the service will be based on a range of different
attributes used in the different organisations. Last but not least, EWI is planning to purchase a license
to provide a regional service on journals and articles metadata. At the time, each research organisation
has its own system and a central service will enable significant economies of scale and cost savings.

The challenges encountered

In most cases, thechallengesencountered for the development of the research information systems. In
most cases, these were not ofa technological nature, but were related to the need for time and
resources investments, i.e. the elevated costs, and the challenge to reach consensus among the
stakeholders involved. There were also some legal issues to be solved, predominantly related o
privacy concerns, but in all countries this did not constitute a major hurdle.

The information collected during this study points at different levels of challenges for the different
national information systems, suggesting two main influencing factors: t he level of interoperability
between the information systems that were integrated into the national one - and in particular their
compliance with the CERIF standard, and whether the national system was intended to substitute the
existing systems, thus requiring a full data aggregation.

From this perspective we can identify two categories among the national research information
systems covered in this study:

1 A first group developed the national system by building upon existing CERIF-compliant research
information systems; examples are the FRIS in the Flanders (Belgium) and NARCIS in the
Netherlands. None of these systems had as objective also to aggregate the data.

1 A second group is made out of those national systems that integrated existing not CERIF-
compliant information systems such as the CRIStin in Norway , the ROS in the UK and SweCtris in
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Sweden. In the UK, the system also required the full aggregation in terms of content of the data
stored in the systems of the different research councils, foreseeingthe future use of one single RIS
by all councils (seeCaseb, above).

Considerable challenges for the development of the national research information system were
reported in particular for the countries in the second group. For all national RIS, however, the
involvement and commitment of decision makers at the higher hierarchical levels in the research
governance system was of primary importance.

In Norway and the UK, the development of the national RIS posed the following issu es:

1 Lack of interoperability between the systems
1 The need to agree upon, develop and communicate common routines
T The conversion of existing data into the new

In the case of the UK, according to the interviewees, the major tumble stone was the need to reach
consensus among the research councilson the quality, depth, and definitionsf the data to collect. The
representatives of the councils had difficulties agreeing on the standard to adopt for research outputs
and outcomes.

In Norway, the development of the national system consisted in an integration of existing systems at
the national level for the different research communities. In this case, consensus on the features of the
integrated information system was reached through stakeholder in volvement and careful attention to
their needs, as described inCase8, below.

These national research information systems o and in particular the UK & encountered challenges that
are very similar to the ones the US Star Metrics programme was and is tackling. We describe this
programme in Case9, below.

Case8 The Norwegian national RIS - CRIStin

The Norwegian national research information system CRIStin was set up with the primar y objective
to collect and make information on Norwegian research openly available. The starting point was the
need to collect quality data for the calculation of the PBRF criteria, related to higher education
institutions and research institutes. The Mini stry of Education and Research, responsible for the
research system in Norway, considered that for the information system to be sustainable and effective
and to guarantee quality data, the system needed to be useful also to the research community and
respond also to their needs.

The system covers researchers and research units, projects and research results (publicationand
research results other than scientific papers, such as conference contributions, scholarly presentations,
reports/dissertations, tran slations, media contributions, artistic or exhibition -related presentations,
artistic production, products, information materials and patents), and also has a reporting module. An
additional feature that is currently planned relates to the research infrastructures. CRIStin is also to
coordinate and promote Open Access development in Norway and act as National point of reference
for implementation of EU commission recommendations on Open Access. CRIStin was launched in
2010 and collects information on about 160 institutions. It is based on the European CERIFstandard.

CRIStin builds upon a set of previously existing systems, the major ones being FRIDA and NORA.
NORA (Norwegian Open ResearchArchives) is a service that procures all the Norwegian institutional

repositories and open access journalsn Norway. FRIDA (Research Results, Information and
Documentation of Scientific Activities) was an information system developed for and owned by the

main Norwegian universities. The system was developed to document research activities at the
individual institutions and was specific to each institution. The institutions shared some code tables,
such as the ones for countries and languages, periodicals, publishers and institutions. The back-end
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for FRIDA was substituted f or CRIStin to achieve a common unified logical database with the aim of
simplifying registration for researchers affiliated with several different institutions. The new CRIStin
system provides a better overview and presentation of Norwegian research and allows for the
analysis of research data at a national level.

CRIStin leads to benefits also for the research community, i.e. less administrative burden thanks to the
fact that information (e.g. on publications) needs to be registered only once in the system and data can
be re-used by the researchers.It also allows researchers and institutions to look at competitors,
collaborators etc. There are significant benefits also from a general efficiency perspective:several local
systems could be discontinued and the workload for reporting was reduced thanks to the central
access facilities. For policymakers and the management of the research institutions, the system
provides input for strategy development, providing overviews of the information at institutional le  vel
as well as across institutions and research sectors. Last but not least, the data quality of the reporting
has improved.

The major issues that arose during CRI Stinds ¢
routines, unique identifiers for rese archers and the conversion of data from the previous systems,
which in some cases implied significant investment of time and resources. Converting data from other
systems with less structure and less quality, like the Forskdok system used in the university college
sector, proved to be an even more demanding and time-consuming task, as some of the processing
had to be done manually, requiring time and dedication at the institutional level.

A major lesson learnt from the transition to CRIStin is the importance of involving the users of the
system during the first stages in order to ensure alignment with needs, steeper learning curves and
buy-in of the change by the stakeholders affected. There was a strong focus on providing good
documentation and description of the routines, processes for reporting information and user manuals.
A group of super users of FRIDA made several visits to institutions during the start -up phase in order
to provide guidance for the super users at new institutions. This was done in orde r to provide
mentorship and to get in touch with the new user base. The involvement of the FRIDA super users
during that phase was considered to be essential for the success othe rapid transition to the new

level

system.

Case9 The STAR METRICS research information system in the US

STAR METRICS is a multi-agency initiative, currently involving the National Institutes of Health
(NIH), the National Science Foundation (NSF), the White House Office of Science and Technology
Policy (OSTP), the United States Department of Agriculture (USDA), and the Environmental
Protection Agency (EPA). The Department of Energy (DOE) has also signed a memorandum of
understanding to participate but is not actively involved at this time.

It is a working initiati ve of the Science of Science Policy Interagency Group and was developed from a
pilot project tested with the Federal Demonstration Partnership in 2009. The Office of Science and
Technology Policy NSTC Committee on Science established the Science of Sciendeolicy Interagency
Group to develop an evidence-based framework for making policy investments in research and
development.

The programme foresees two levels of activities:

1 Level | relates to estimating employment resulting from research awards. The objective is to
document the levels and trends in the scientific workforce supported by federal funding, thus

measuring the employment impactsf the federal funding
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1 Levelllis in development and concerns the creation of a multi -agency data infrastructure that will
enable the documentation and analysis of inputs, outputs, and outcomes resulting from federal
investments in science

Another initiative that will be of benefit to the STAR METRICS programme, with potential integration
of the data, is the SCIENCYV project. This project intends to develop a national CV information system,
possibly including publication and patent data.

A longer -term objective of STAR METRICS is to integrate the information collected in Levels | and I
with other information systems such as the national datasets on employment and patent databases in
order to measure the impact of science investment in four key areas:

91 Scientific knowledge (e.g. publications and citations)

1 Economic growth (e.g. patents and business startups)

1 Workforce outcomes (e.g. student mobility into the workforce and employment)
1 Social outcomes (e.g. health, environment, energy)

At Level |, the data elements coverexpenditures on vendors, subcontractors, and the direct jobs that
were created from award overhead funds, as well as data on individual employees supported by the
public funding and the nature of the positions that they occupy. The latter are used to generate data
on the actual (not estimated) number of individuals and the number of full time equivalent (FTE) jobs
paid by grants. The current focus of the STAR METRICS team is on controlling the level of statistical
representativeness of the current sample, the validation of the data in terms of the quality of the data
submitted (which is beyond the control of th e agencies), and the evaluation of the method applied for
the job estimate calculations.

At the end of 2012, the programme entered its second phase (Level Il), focused on the aggregation of
information on public research funding information that is stored in the systems of the participating
agencies, i.e. the NIH (National Institutes of Health), the USDA (United States Department of
Agriculture), the EPA (Environmental Protection Agency) and the NSF (National Science Foundation) .
Features that are currently available in the pilot web -based data system concern thebasic project
details available for downloading. Further steps are the development of the text search facility and
congressional district search features, to add information on the project details, and to include further
agency information. The pilot version of the STAR METRICS system establishes a unique identifier for
the researchers included in the system. However, it allows for multiple identifiers to be linked to the
ID, including the ones used in the different agencies, e.g. ORCID.

Challenges encountered

The integration of research information from the various agencies presented some challenges from a
non-technical interoperability perspective, in particular in relation to the different nominati ons of
fields, overlapping classifications of disciplines, and different meanings attached to a singular field of
research, such as nanetechnologies.

The implementation of the 6 t o pi ¢ mifordhe ladgregatgdportfolio analyses also presents some
issue s . The O6topic modellingdé software is based
this tool for the keyword search in project titles and abstracts, it allows for the identification and
clustering of related research and potential overlaps or gaps in research funding o within and across
federal funding agency boundaries. While this is potentially a powerful tool for an improved inter -
agency portfolio management, it presents some downfalls: manual checking of the outcomes is
needed, leading to potentially significant resource investments, the use of keywords is evolving over
time, and the difference in grants volume among the agencies implies the risk of out-crowding
information on less frequently funded research topics.

From vision to reality: a question of priorities
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In April 2012 the goals for the STAR METRICS programme were refined. The programme team took a
pragmatic approach, taking into consideration the relatively limited budget for the programme
($1.5m) and its currently envisaged duration (five years, i.e. until 2014). The overall priority for the
programme was set on ensuring the quality of the data collected, both for Level | and Level Il. For the
Level Il part, the primary focus is on the collection and integration of the data. In the f irst instance,
this will allow for cross -agency portfolio analyses, improving the portfolio management in the
agencies. It is evident that more time and resources will be needed to realise the original vision of the
STAR METRICS programme.

Currently, a di fference to the originally envisaged STAR METRICS system for Level Il is the unit of
analysis, focusing on the funded project and the PI rather than the individual researcher. It should
al so be not eidd d rhtaitf itchaet i 6odned o f onh meevel had thesgrodraname
implies that at this stage, no linkage is possible at the individual level between the two datasets in the
programme.

It is also uncertain to what extent the STAR METRICS system will include information on publications
and patents. Major issues from this perspective are the availability of these data for all co-operating
agencies, as well as thequality and reliability of these data.

3.3.3 Research information at the institutional level

Researchperforming institutions are interes ted in all four levels of information types shown in  Exhibit
6, above, and are building and connecting systems to tackle them.

Research information that is collected and stored at the level of researchperforming institutions

typically serves two main purposes: to facilitate and coordinate reporting to research funding

providers and to support the development of institutional strategies. Exhibit 19, below, shows the
predominant use of institutional resear ch information systems for both of these functions, in the form
of institutional research information systems and institutional repositories.

Increasing amounts of information about the operation of research projects are being shared by
making project-related datasets, intermediate reports and other information available. That helps
researchers do research. They are also interested in understanding their institutional performance and
the performance of individuals and groups within the organisation, so they are tending to acquire and
store information about research and innovation outputs 6 and to a growing extent also inputs, in
order to allow normalised performance comparisons (such as cost to produce a scientific paper).
Networks of institutions are formi ng in order to support these activities and to provide access to
comparative data (seeCasell, below).

Exhibit 19 Tools and objectives for data collection at the institutional level

Institutional
Research strategy Human Resources
performane Effects of research ] development management
Census / statistical ~ ~
surve o o
S
External databases
Ad-hoc evidence ~ ~ ~
collection o O (@]
Research
information (e} O O O
systems

Notes: Sources of major importance are highlighted in orange
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In research institutions, information systems typically have both an operational and strategic function.
Information stored in these systems supports the day-to-day administration of research, informs an
institution of its perfor mance and competitiveness, fulfilling also the needs of external stakeholders
(such as funding agencies) and allows it to take decisions based on that information (Imperial College
London 2010). Especially in countries adopting performance -based research @éinding models, the
information stored is most often geared towards satisfying reporting needs. Information is typically
collected at the level of the individual researcher.

In most cases, these information systems are developed in isolation and there is litle comparability in

the data collected, even amongst research institutions in a single country. Also the technical
interoperability of these systems is limited: only a few research institutions have developed systems
that are compliant with CERIF. These are mostly concentrated in the UK, the Nordic countries, the
Netherlands and Belgium.

The challenge that many institutions are currently approaching is therefore to set up meaningful and
scalable links between research information systems and other information systems, and among the
research information systems themselves, in a nationalbut also international context.

The development of national research information systems constitutes a solution to this challenge (see
for example the requests voiced from this perspective in Norway and Sweden).

Casel0, below, sets out the context for the development of institutional research information systems
in the UK, the support provided, and an estimate of costs/benefits for the transition of institutional
research system to a CERIFcompliant one.

Case 11 illustrates an approach taken by eight universities in the UK for an improved inter -
institutional benchmarking of their research performance. Joining forces with E Isevier, they developed
a system in the context of the Snowball Metrics programme making use of data in their institutional
information system combined with bibliometrics.

Case 10 Policy drivers , support provided and cost/benefits fo r institutional research information
systems in the UK

In the UK 3 as in most other countries - information about researchers, projects, outputs and funding

is currently fragmented. All these data that arise from the management of research and from research
itself are spread across different systems and in incompatible formats. We can find information related

to research in operational systems inside institutions (human resources, finance, project management,
etc.) as well as in external repositories and the different databases of the research funding
organisations or the Higher Education Statistics Agency (HESA).

Higher education is undergoing a period of fast and, to an extent, unpredictable change. However,
there is a sense of common direction in that the time to lay the foundations for effective researc
managementis now. This pushes institutions, especially Universities to consider investments in
research information systems, a market that is still not well developed but that it is growing fast.
There is an opportunity, as well as a necessity, for institutions to review and consider different options
that can help them meet long-term commitments in areas such as strategic management of research
(especially mapping and benchmarking), providing funders wit h information about research outputs
and outcomes, and presenting evidence for the research that they carry out, which is a requirement of
the REF assessment.

Key actors for the integration and communication between the different systems are:

1 JISC (formerly the Joint Information Systems Committee) works on behalf of UK higher
education, further education and skills to champion the use of digital technologies. JISC is funded
by all the UK post-16 and higher education funding bodies as well as the research caincils and
employs around 90 people based in Bristol and London. Together with HEFCE and the Research
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Councils, JISC funds significant work to help the sector better manage information about research,
covering institutional infrastructure (joining up insti tutional systems), national infrastructure
(building services and interoperability to share research information), as well as providing

guidance, support and opportunities to share experiences and work together

1 UKOLN is a centre of expertise funded by JISCand the University of Bath (where it is based)
which advises on digital infrastructure, information policy and data management. The Innovation
Support Centre (ISC) at UKOLN is a service that delivers technical development, community
support and technical advice to higher and further education. UKOLN and JISC infoNet provide
programme support for all of the JISC projects funded as part of the JISC's Research Information
Management activity. While JISC primarily focuses on the business requirements, UKOLN do es
so on data harmonisation needs including the European standards CERIF. UKOLN prepares
briefing documents on CERIF, data harmonisation and other matters of interest to the sector. It
also helps foster collaboration through focused meetings and workshops

In 2010, the costs and savings associated with implementing a common standard for research

information exchange were analysed in a report (Bolton 2010) for the JISC Research Information
Management Programme. Although it is noted that the needs and starting points are different for

every institution, through several plausible assumptions the author arrived at a general expression to

estimate the savings that an institution could achieve by transitioning to CERIF compliant systems.

The costs of a CERIF wrapper were estimated at £13,000 per year and the costs for a complete CERIF
CRIS were believed to range from £10,450 to £20,880 per year, depending on the size of the institution
Savings were estimated in particular in the field of higher efficiencies in rep orting to the REF system
and grant applications to the funding agencies. The overall outcome was that the transition could be
cost-effective even for small institutions, despite the learning curve and the complexity of using
CERIF, which are pointed out as its main drawbacks (Russell 2011b) The breakeven point of a big
institution using a full CRIS system with no REF submissions (worst case) is just nine annual grant
application submissions to the Research Councils

It should be noted, though, that there is a lack of more up-to-date information on whether the real
figures deviate from those estimates and of the present costs and benefits associated.

Case 11 The Snowball Metrics project

Eight UK universities adopted a different approachandd e f i n e d -uépbdo tat csnet of ¢ ommo n
performance management and benchmarking at the institutional level , in collaboration with Elsevier.
This work in the Snowball Metrics initiative has served as a basis for the development of apilot
software tool that allows universities to benchmark themselves against peer institutions, with a view
to better assess research performance and support strategic decisiormaking.

The Snowball Metrics framework includes research inputs, process andtputs and distinguishes
between those connected to research grants, postgraduate education and enterprise activities. It
further defines a set of common denominatotsh at are used both to o0sli
normalise for differences in size across institutions, and through which data can be manipulated and
interrogated to inform strategic decision making and cross -institutional benchmarking exercises. The
Snowball framework is intended to lend itself to the entire spectrum of a university 6 s r e g
activities, including social sciences, arts and humanities (an area where there is resistance to the
uptake of any metrics, due to difference in publications and referencing behaviour and the poor

coverage of the major databases (Snowball Tean?011)).

The metrics draw on and combine university, proprietary and third party/ public data, including
institutional systems, national statutory reports such as those produced by HESA, Google Scholar,
Web of Science (owned by Thomson Reuters), and the Sgous database (owned by Elsevier).

metric
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All project partners have access to the benchmarking tool developed by Elsevier. Confidentiality was
a major issue for the universities: partner universities share their metrics, but the data behind the
metrics were provid ed to Elsevier as a spreadsheet whose standard format was agreed by each
partner university and are not shared among the partnership. In order to ensure confidentiality, this
tool ensures that only universities that have provided their own data for a speci fic metric have access
to the same metrics Ifddrd othloevr ywni vné mé&)Déspite thesqwates
sharing agreements between Elsevier and the universities, several institutions chose not to link
funding data to researchers, while others did not report on commercially sensitive information such as
patenting and licensing metrics. The data submitted by universities to Elsevier also includes minimal
individual data on academics to enable them to be aggregated into disciplines, but these data are not
featured in the benchmarking tool. Data can however be sliced by theme, type of funders, etc and
normalised by size of research units, following a set of common denominators that were agreed as
part of the project.

The main challenge at the start of the project was for the universities to agree on a set of common
metricsas well as the definition behind the metrics and the related sources of information. Also in the
case ofSnowball Metrics, investments needed in terms of time and resources were considerable.

Elsevier has included Snowball Metrics in its service package, & part of the Pure CRIS (developed by
Atira, which was pur chased by Elsevier in 2012). TheoResearch Intelligenced mo dwilll aow
universities to assess their progress towards targets that they set themselves. The tool will include
eight of the ten Snowball Metrics in the first instance. It does not yet include any benchmarking
options but allows universities an internal perspective on their research performance. Fu ture work
will ensure that the full complement of Snowball Metrics is available, and that using them for
benchmarking is possible.

In addition to the service in the Pure CRIS, Elsevier also offers Snowball Metrics as a commercia
service to universities that do not want to use the Recipe Book themselvesd in the form of a Custom
Report. Ultimately the openness of the Snowball Metrics will allow any data provider to calculate and
use them. Another supplier has already adopted it, showing the interest of th e supplier community.

how me

34 The stakehol der sd s earattihe Elrapeanilsvelandar di sat.i

Over the last decade, actors at the various levels of the research systems in Europe have been
dedicating efforts into setting the basis for a standardisation at European level of the processes and
tools for the collection of data on research and research performance. The ultimate aim of these efforts
was to reach comparability of the data collected and the harmonisation of research information
systems.

Major actorsin this context at the European level are Science Europeand EuroCRIS.

1 Science Europe isthe association of European Research Funding Organisations- RFO and
Research Performing Organisations - RPO, which is a 2011 merging of the European Science
Foundation (representing the research communities) and EuroHORCS (representing the funding
organisations).

1 EuroCRIS is a notfor-profit organisation that is dedicated to the development of Research
Information Systems and their interoperability. It currently manages the European standard
CERIF and includes among its members the IT specialists in research institutions, funding
agencies and research governance organisations from all over Europe and beyond.

An important development of the most recent years is the closer collaboration between these two
organisations, more specifically the uptake and further development in the EuroCris of the outcomes
from the ESF/EuroHorcs forum on internationalisation indicators.
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In the chapters below we give a summary of the activities by these organisations in this context, i.e.
the working groups organised by the ESF/EuroHorcs (Chapter 3.4.1) and the focus areas for the work
in EuroCRIS (Chapter 3.4.2.

Finally, we mention a recent international forum on the standardisation of research information
system, highlighting the interest and need in the communities involved for information transfer and a
coordination that would allow for a future integration of the systems (Chapter 3.4.3.

3.4.1 The ESF/EuroHorcs working groups

An important input for this study is the work that has been done throughout the last decade in the
joint ESF/euroHORCS member organisation (MO) fora in order to investigate and foster the
interoperability and communalities of the research performance systems in Europe. MO Fora are
venues for the Member Organisations of the ESF/EuroHORCS to explore and exchange information
on specific ideas that are output-oriented, and to develop joint acti ons in science policy, according to
the ESF strategy plan.

The work of these MO Fora needs to be set against the background of the Joint roadmap
ESF/euroHORCS and its main objective to reduce fragmentation at an inter -agency level. The Road
Map is perceived as an action plan through which the EuroHORCs and ESF Member Organisations
can play an active primary role in the construction of the ERA.

The Fora on Evaluation of Publicly Funded Research and the group on Indicators of

Internationalisation were the on es with special focus on Research Information Systems. The work of
the first forum arrived at a state of the art of how research funders categorise their output data. It had

the participation of research funders across Europe as well as some research perfoming

organisations. The second forum set the basis and piloted a set of standard indicators to measure
internationalisation, tailored to the needs of research-performing organisations and research funding

agencies.

Forum on Evaluation of Publicly Funded R esearch

The ESF Member Organisation Forum on Evaluation of Publicly Funded Research intended to help
implement activities concerning Action 6 of the Road Map (Develop common approaches to ex post
evaluation of funding schemes and research programmes). The main objectives were to improve
evaluation studies on funding schemes, to learn about best practices of impact assessment of research
and research funding and to identify the challenges in conducting transnational comparative
evaluation. In order to accomplish this, the forum facilitated networking, exchange and share of
information on evaluation studies of funding schemes and practices. An inventory of current and past
impact evaluation practices and methodologies across MOs was produced, identifying gaps and
lessons learned. The forum also developed an analysis of research portfolios and research output.

In 2012 the Forum published an umbrella document and three working group reports: A Guide to
Evaluation Activities in Funding Agencies ; The Challenges of Impact Assessment and Research
Funders and Research Output Collection.

The findings of the working group on classification systems and categorisation of output data are of
particular interest in the context of this study as they confirm several of the main drivers for the
development of national research information systems.

1 One of the first key points of thi s wo r k i ndpcumentomaptife sdentification of a number of
critical data collection processes, in particular those related to thequality assuranceand validation
of the data provided . The report advised putting in place a sanction and incentive system to users
with regard to encouraging submission/collection of output data. We can regard this as an
additional confirmation of the challenge that d ata entry poses to the various information systems.

64



Measuring scientific performance for improved policy making

1 The group also recognised the value of direct harvesting and the importance of the information
systemsd | inkages wtiatkhowledged ¢hat datea o@arding fraemsresearchers
should occur only once, that this data should be re-used where possible and that the rest of the
necessary data should be obtained from research organisations or repositories. If data is available
in research organisations or repositories it should be sourced from those places with the aim of
minimising the administrative burden on the research community.

As for the definition of outputs , the group considered that there was no significant divergence in the
information collected in the different countries. They found that in reality, very few funding
organisations go beyond the collection of publication data, the main reason being that these data are
readily available, thanks in part to publishers. As a result, this is where all organisations start when
collecting information on outputs.

The group concluded that research outputs beyond papers and patents should be captured, and
undertook the task of categorising and determining a core set of output types for science, technology,
engineering and medicine (STEM) subjects. The bllowing output categories were agreed and
explored in more depth in some of the subsequent working reports (ESF & No Date):

1 Publications (with discussion of issues like access to full texts, lag time, unresolved problems with
unique author and institution identifiers, lack of coverage in SSH, etc.)

1 Intellectual property and routes to commercialisation (with references to the EU Guidelines on

Knowledge Transfer Metrics)

Products and interventions

Influence on policy

Mobility, next destination and training

Collaboration

Dissemination of results to non-scientific audiences

Use of research infrastructures and research resources

= =& -4 -8 —a -

Forum on Indicators of Internationalisation

The forum on evaluation policies regarded the topic of indicators as being important enoug h to have
its own group. To this end, the ESF MO Forum on Indicators of Internationalisation was formed in
2010. This MO Forum undertook a pilot study with the aim to design a set of indicators that could
account for the internationalisation of European re search activities and programmes. These indicators
should be useful for benchmarking and policy evaluation and could help Member Organisations
relate to each other and to the European Commission as well as to their governments.

The main objective of this forum was to provide a conceptual framework, by involving MOs in a
collaborative project to develop indicators for their own needs at the organisational level. The set of
indicators to be developed has to be adapted to the different types of MOs, their diff erent missions
and domains.

The group also took into account the work and expectations on indicators and internationalisation of
the European Commission, since this topic is strongly related to the ERA objectives. As a result, the
work of the group will b e kept as the background for common actions within the ERA. The action
plan of the forum included:

1 An analysis of the literature to review current policies and practices in the MOs with respect to
internationalisation in view of the ERA ambitions, and to identify best practices on
internationalisation indicators

1 The design of a common framework for internationalisation of research organisations

1 A selection of a set of possible indicators (existing and newly designed) and operational
recommendations to develop and maintain them
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1 A test phase where one or more indicators were collected in a number of selected MOs and at the
European level

Main results

The output of the Forum was a set of research internationalisation indicators. To some selected
indicators, different alternatives were considered. All indicators were discussed and approved by the
experts and the organisations involved. The discussion allowed having a common understanding of
the different points of view, based on a bottom -up approach.

The Forum identified indicators for the different activity dimension s in the two stakeholder
communities, i.e. the funding agencies and the research performing organisations. As for future work,
the Forum aims at expanding the indicators on research infrastructures, which are fundamental for
research collaboration.

Another important point is the collection of data and feasibility checks for indicators in the

development stage, as well as conceptual work and feasibility studies for the blue-sky indicators.
Further, comparability issues and issues of transparency and independence of the data production
have not been tackled by the Forum (not even for mature indicators), and require future work by
experts and users. With this aim, common definition, classifications and data production
methodologies should be defined.

3.4.2 The work in EuroCRIS

EuroCRIS manages theEuropean standard for research information systems CERIF. Its core task is
therefore to continue updating the standard in order to ensure ongoing interoperability of the CRIS in
Europe.

EuroCRIS has also looked into ensuring international interoperation , though. It has set up strategic
partnerships with CASRAI in Canada and VIVO in the US. These three organisations work together in
order to be interoperable andexpl oit each otherd&s strengths and
unique identifiers. In addition, they are also establishing arrangements for co-operation with the

Lattes platform in Brazil.
The collaboration between euroCRIS and VIVO revolves around three aspects Alpha Galileo 2011):

1 Interoperation and convergence of semantics in the two systems

1 Interoperation of the systems to allow homogeneous access over heterogeneous research
information systems

1 Exploring utility of the VIVO user interface for re searchers as a ‘'frontend' to the CERIF research
information storage environment

The partnership between euroCRIS and CASRAI also revolves around three main action points

(CASRAI 2012):

1 euroCRIS endorsing and promoting the CASRAI dictionary as a best practice for international
vocabulary harmonisation

1 CASRAI endorsing and promoting CERIF -CRIS as a best practice storage model implementation
of its dictionary

1 Both parties advancing full compatibility between CERIF and CASRAI models

In recent developments, euroCRIS is also trying to develop the CERIF standard so that it can handle
better metrics. Members of EuroCRIS, predominantly IT specialists employed in national funding
agencies, have set up an indicators workgroup, which will take further the work done in the ESF Fora.
The expected result is CERIFcompliant software services that allow conducting evaluation of research
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including commonly used national or international methods. As an example, the set of indicators
proposed by the ESF groups can be expresseih CERIF.

One of the main activities of this working group will be mapping all the indicators used in
bibliometrics and scientometrics and describing how they are used around Europe in terms of
measuring outputs, outcomes and impacts. At present time, the countries that are more active in the
group are the Netherlands, Germany, United Kingdom and Norway.

This euroCRIS group distinguishes between outputs, outcomes and impacts. The outputs are
reasonably easy to measure while the outcomes are more complex ad involve things like trained
personnel, start-up companies, licence income, etc. The impacts come far downstream in most
research fields, which is more difficult to track using CERIF -CRIS. However, euroCRIS believes this
can be remedied partly by analysing narratives of impact in full text publications and partly by using
backward chaining techniques from the newsfeeds. In this context the newsfeeds are seen as a much
more interesting tool from the point of view of impact than for outputs.

In this context, EuroCRIS is alsoco-operating with Elsevier and Thomson Reuters.

i1 Elsevierhas devel oped in collaboration with wuniversiti
range of metrics that can be used for research and characterising research and are agreed wittall
the stakeholders. Elsevier works with euroCRIS to ensure that these metrics can be implemented
using CERIF

1 Thomson Reutersi s devel oping a feature called obackward
impact one starts from the research project and triesto trace what the outcomes from the outputs
were and what the impacts from the outcomes were. Thomson is trying to reverse that process by
finding new stories on the Reutersd newsfeeds (e.g
and trace back to theresearch that caused the impact to occur, using intelligent text analytics.

3.4.3 The International Forum 0"Standardisation of Research Information:
International Experiences and Insights"

On 27 January 2014, theGerman Institute for Research Information and Qu ality Assurance (IFQ)
hosted a forum with international experts to discuss perspectives on the implementation of national
research information systems. The aim of the forum was to initiate an exchange of experience on the
national and international level , sharing expertise in different approaches and strategies for the
standardisation and harmonisation of research information. It illustrates the extent to which the more
forward -looking organisations in the European research system start taking into account the future
exchange of data on research at the international level.

The IFQ set this forum against the background of the high variety of systems o6 both from the
perspective of content and level of sophistication - that research institutions have developed in recent
years in Europe, in response to the various internal and external demands for data.

Specifically related to the situation in Germany,the | FQ i nf or med, 0The generat
data over large numbers of institutions has become increasingly difficult due to the variety of local

research information systems with different content, data definitions, legal standards, technical
solutions, data formats, i nt dhissiaubtionftriggeedthedanrchohand dat a
project by the German Council of Science and Humanities in order to develop a standardised

approach in the collection of data on research activities.

The project has as objective 0t-assuped dataiexdtteange beveeh oundat |
universitesorr esear ch institutions and recipients of the in
It is to identify and specify a future research core dataset considering also which additional
information should be included depending on the requirements on the loca | or institutional level. The
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expectation is that on the basis ofsuch standardised specification, institutions will be able to agree on
an efficient process for data collection and storage to reduce the cost of future development and
implementation of loc al research information systems.

The reasons for the organisation of the International Forum were in the consideration that such

0Oresearch core datasetodé was to be based on internatio
future international e xchange of research data.
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4 THEDESIRABILITOF A TRANSNATIONAL SSTEM FOR RESEARCH
PERFORMANCE ASSESSMHE

A core objective of this study was to investigate the desirability of a system enabling European-level
analysis of research costs, performance and atcomes in order to support the development of research
policies.

In this chapter we reach our conclusions based upon the findings of this study reported in the
preceding chapters. We first summarise the needs for the different actors in the European research
system and the challenges that the current assessment practices pose on them. Second, we consider to
what extent a transnational system could respond to those needs and solve the issues the current
approaches are struggling with .

4.1 Current needs and ch allenges

4.1.1 The needs of policy -makers at the European level

Current needs and challenges for the policy-makers at this level of the European research system
relate to, on the one hand, the need for improved strategic information on which to base future

European policy-making. On the other hand, it is also expected to monitor progress in the Member

States in their alignment with and fulfilment of European policies and strategies

In the context of the developments in the function of evaluation, with an expansi on of the actors and
needs as well as the breadth and focus of performance assessments in response to the enhanced role of
science and research in society, there is an increased need fodata and information at the micievelin
order to respond to the policy needs for strategic information.

These needs are sharpenedalso in the context of the current pressure for the effective completion of

the European Research Area (ERA) and t hehelkuopeare asi ng
research and innovation system at the European level, not only by using European-level resources but

also by coordinating or 'structuring' MS -level resources, in the form of both money and research

performance.

Up to this moment, the European Commission heavily relies on metrics and the aggregation of
statistical data, collected by the National Statistical Offices in the various member states. The
inadequacy of these STI indicators in responding to the need for more fine -grained data has led to the
investment of considerable resourcesin the collection of micro-data, by means of census and surveys
implemented by national statistical offices and ad -hoc studies involving external experts.

These initiatives are many and diverse, and essentially fragmented ; have a questionable sustainability
and require ongoing investments of resources; an overall coordination seems to be lacking, with the
risk of overlaps and duplications and an overall lack of efficiency ; and often the quality of the data
collected is insufficient for monito ring or evaluation purposes.

European Commission Expert Groups identified in the lack of reliable, comparable and

comprehensive data a major challenge for the current implementation of research assessments and
recommended t he Eur op e atindévelaping ashaiedimformaton iéfiastrvceire

for relevant data to be collected, maintained, analys
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4.1.2 The needs of policy -makers at the national level

National policymakers typically rely on the use and analysis of statistics and indicators collected at

the international | evel ( OECD or Eurostat) for t he
international research and innovation scene, in most cases complemented by indicators deriving from

data in international bibliometrics and patents databases.

While these data sources give a view on the comparative performance of the national systemat a
highly aggregated level, the lack of detail limits the possibilities for their use in the context of policy
making at the national level as well as in the context of the European Research Area and its
developments. National governments or ministries responsible for research policymaking need a
comprehensive overview of strategies, research policies and policy interventions in other European
countries and their effects on the research systems in order to define adequately the positioning of
research in their country at the European level and develop research strategies, in synergy or
complementary to the ones implemented in other countries or in the ERA. This is ever more important
in the context of the current requirement for an active completion of the ERA and the pressure for
transnational funding of research programmes.

In this context, national policy -makers rely on the strategic information developed at European level,
with the limits to this information as described above.

National research funding agencies strive for improved efficiency and effectiveness in the collection
of data for monitoring and assessment of research and research institutions funded. Reflecting the
criticism of the research communities related to the strong reliance upon bibliometrics, these agencies
increasingly face considerable costs for the implementation of peer reviews and look for alternative
tools and mechanisms to measure quality of research. Major difficulties in current performance
assessments also relate to the identification of methods and tools for the assessment of research
outcomes and impacts, in particular in the economic, social and environmental spheres. Funding
agencies are also increasingly concerned about the limits of performance assessments linked to
programme or funding cycles, which limits the monitoring and assessment of the effectiveness of
public research fundin g to the research outputs only. They are therefore striving for a longer-term
collection of evidence, beyond the duration of the funding support .

These needs for more efficiency and effectiveness and the capacity to reach a more comprehensive
view on the research systemand research outputs and outcomes hasled to an increasing use of
national research information systems, linking data on input and output with data provided by other
information systems and external databases.

Finally, also for these actors at the national level, the requirements set for the completion of the ERA
and the current developments in European research funding, in particular the stronger emphasis on

the transnational funding of research, accentuates the need for data and information at the European
level. This relates especially to information on research funding programmes, funding and evaluation

practices in the other Member States in order to satisfy the expectation of a higher level of
standardisation, and data on the participation of research institutions in European and transnational -
funded research programmes and the outcomes of this research.

The activities implemented by these actors in the national research systems in the context of the
ESF/EuroHorcs MO fora as well as the latest International Forum for Standardisation illustrate the
need that these communities feel for the development of standards and harmonised systems that
would allow for a sharing of data and the development of relevant strategic information at the
European level and beyond.
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4.1.3 The needs of the research communities and their institutions

Researchperforming institutions are in need of tools for an improved comparison and benchmarking
of their performances, going beyond bibliometrics data and the eventually defined research
performance criteria for funding allocations

Research information that is collected and stored at the level of researchperforming institutions
typically serves two main purposes: to facilitate and coordinate reporting to research funding
providers and to support the development of institutional strategies. Increasing amounts of
information about the operation of research projects are being shared by making project-related
datasets, intermediate reports and other information available. That helps researchers do research.
They are also interested in understanding their institutional performance and the performance of
individuals and groups within the organisation, so they are tending to acquire and store information
about research and innovation outputs & and to a growing extent also inputs, in order to allow
normalised performance comparisons (such as cost to produce a scientific paper). Networks of
institutions are forming in order to support these activities and to provide access to compar ative data.

The challenge that many institutions are currently approaching is therefore to set up meaningful and
scalable links between research information systems and other information systems, and among the
research information systems themselves, in anational but also international context.

4.1.4 The needs of the evaluation communities

There is a general consensus among research assessment experts, research policy makers and research
performers that the current methodological framework for the assessment of scientific performance in
Europe is in urgent need for improvement. Methodological challenges are to be noted especially in the
assessment of the quality of research as well as in the adequate measurement of its outcomes and
impacts in the economic and sodal spheres. Taking into account the critical role of evaluation in
providing input for policy priority setting and strategy development, these methodological failures
directly impede the possibility for sound evidence -based research policymaking in Europe and the
attainment of more effective research systems.

Solutions for these methodological challenges are dependent on an improved understanding of
innovation systems. In several studies, researchers expressed the need for a radical improvement of
our understanding on the dynamics of knowledge creation and adoption of innovation before
adequate evaluation approaches can be developed. They stated that such improved understanding
could be reached only through improved availability of data and information; imp rovement of theory
and evidence need to move hand in hand.

4.1.5 Bibliometrics and the Open Access Repaositories

The current strong reliance on bibliometrics for the assessment of quality in research is object to strong
criticism in the research communities, leading to tensions with the national funding agencies in

particular in relation to the use of bibliometric criteria in the performance -based research funding
models.

The current Open Data movement and the rise in availability of Open Access Repositories, strongly
endorsed by the European Commission in the context of the Knowledge Economy, clearly responds to
the needs of most of the researchers It has created an opportunity for an alternative to the use of
bibliometrics databases that has been taken up also ly several national RIS. Open Access seems no

to have reached a 6tipping pointé, with the implicati

now change rapidly.
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4.2 Conclusions on the desirability of a transnational system

The needs and challenges for he collection of strategic information and the implementation of
research performance assessments identified in this study lead to the conclusion that the actors at all
levels in the European research system are in need of a joinedup view of scientific pr ogress,
productivity and quality at the European level.

This would allow also for the further development of the European Research Area and provide an

opportunity for ©O6horizontald connections (i .ex withi
fertilisation, thanks to the opening up of access to data for and on research.

We note that national paths for developing such interconnections exist, thanks to the current
development of national research information systems. What is missing is the interconnection at
European level, which has to pass through the national systems.

Presuming that the transnational research performance assessment system collecting information at
the micro-level will take the form of a research information system, the specific adde d values of these
systems can be expected to occur also in a transnational system:

I The current experience with national research information systems shows the value of these
systems in terms of an improvement of strategy development capacities for all stakeholders
involved.

1 The efficiency and effectiveness gains that the national research information systems produced at
the national level can be expected to occur also in the case of a European system, in particular in
relation to the costs currently covered by the European Commission for the collection of the
needed micro-data.

1 Finally, the centrality of the research actors in the national research information systems, the
attention to their needs and the search for a win-win situation in relation to the po tential use of
the system, and the alignment with the policies of open access to data cannot but be a positive
factor also for the system at European level.

More specifically, benefits provided by an integrated European research information infrastructure
would include:

1 For research institutions: the possibility directly to compare and benchmark research performance
with other institutions in Europe, taking into consideration the different missions of the
institutions, their research infrastructures and national environments, thus improving the
awareness of the institutionds positidweyondthe i n t he
analysis of bibliometrics

1 For national funding agencies and policy makers: a comprehensive view of the complementarities
of national research strategies versus other countries and the European Commission; improved
basis for comparisons and benchmarking of national research performance with other countries,
in line with the proper needs

1 For the European Commission: improved efficiency in the collection of micro -data, improving
data availability, reducing duplicates and enhancing the sustainability of data collection efforts

1 For the research performance assessment community at large: the basis for an improved
understanding of knowl edge exchange mechanisms in the European research system, providing a
comprehensive view on input and outputs

We consider it desirable that policy -makers at the highest levels in the European system make use of
the opportunities offered by the latest devel opments in communication and information technologies
and exploit the momentum created by the current development of national research information
systems.
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This would also ensure avoidance of the risk for a completely business-driven approach to the use of

research information systems; it is not clear that such an outcome would serve the interests of
researchers, funders or policymakers.

European policy-makers should therefore start setting the basis for the development of a European

integrated research information system that would enable sharing data on research across the
European Research Aread and beyond.
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5 THE FEASIBILITY OFAUROPEANNTEGRATEIRESEARCH
INFORMATION INFRASTRUCTURE

In this chapter we assessthe feasibility of a European research information structure by looking into
the two key components that will determine the successful development of such a system: the
technical feasibility and the political framework.

In the preceding chapter on desirability, we have already covered the third ¢ omponent that would
typically influence a positive outcome, i.e. the alignment with the needs of the relevant stakeholder
communities and thus, their critical support to the initiative.

5.1 The technical f easibility of the infrastructure

We cover the technical feasibility from various perspectives that are relevant in the context of
information collection and integration, i.e. the availability and comparability of the data, the potential
legal constraints, the availability of persistent and unique identifiers, and the envisaged technical
features of the systemd closely linked to the costs for its development.

5.1.1 Availability and comparability of the data

In the preceding chapters we reported on attempts made by the European Commission to collect data
at the micro-levels and the major challengesthat they encountered in terms of the availability of data,
its breadth and focus, and its comparability at the European level (see Chapter 3.3.1).

Availability of data

The issue of non-availability of data is linked to the way data are collected, and current practices in
research performance assessments involve a dual approach: on the one handaggregatiorof data and
on the other hand, integrationof data. (Exhibit 20)

Exhibit 20 Approaches to data collection: aggregation versus integration
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