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FOREWORD

How to create a new and more coherent methodology to assess the
research produced by European universities?” This is the question experts
were asked to answer, following a 2006 Commission Communication on the
modernisation of universities1, which suggested that universities should
become more specialised and concentrate on working to their specific
strengths.

Universities rankings are increasingly popular. Today, 33 countries have
some form of ranking system operated by government and accreditation
agencies, higher education, research and commercial organisations, or the
media. The most popular are the Shangai Jiao Tong Academic Ranking of World
Universities and the Times QS World University Ranking.

Rankings are used for specific and different purposes. Politicians
regularly refer to them as a measurement of their nation’s economic strength
and aspirations. Universities use them to define performance targets and
implement marketing activities, while academics use rankings to support their
own professional reputation and status. Students use rankings to choose their
potential place of study and research. Public and private stakeholders use
rankings to guide their decisions about funding allocations. What started out
as a consumer product aimed at undergraduate domestic students has now
become both a manifestation and a driver of global competition and a battle
for excellence in itself.

However while there are over 17,000 higher education institutions
worldwide, rankings concentrate interest only in the world’s top 100.

In addition, if higher education is one of the engines of the economy
and a key point on the ‘knowledge triangle’, then the productivity, quality
and status of research produced by universities is a vital indicator. Hence the
importance of designing a way to evaluate it which is truly fit for purpose. But,
as always, there is no ‘one size fits all’ solution! A new methodology will have
to be developed. Ideally the best would be applicable across a full range of
disciplines, including interdisciplinary research. It should assume an inclusive
notion of research, ranging from blue sky/curiosity-driven to user-led/practice-
based research. At present, some rankings include metrics on teaching and
learning, most are focused on life-science research.



Users too have their own specific needs. And, depending on what they
want to find out, they should be provided with a broad range of answers.
For example, a prospective student might look for information on a specific
discipline, on future employability, or on the fees associated with the university
of their choice. A ranking system of this kind does exist for students, but at the
moment only in Germany. The level at which the quality of research is assessed
also matters. Ranking universities as entire institutions may not be the most
appropriate way to identify where the best research is done and how it is
done. A university may be renowned for one or two departments, but may
not be excellent in all disciplines it offers. Identifying more precisely where
research is produced and disseminated should allow for a better assessment
of university-based research.

| believe that the coexistence of different models to assess university-
based research is not only inevitable, but healthy. We need to design flexible
and multidimensional methodologies that will adapt to the diverse and
complex nature of research, disciplines and of our universities. In its quest
for excellence, the European Commission must and will encourage, promote
and support every effort to understand and monitor the quality of research at
universities.

| wish to end with a simple quote from someone who understood
better than anyone else the value of freedom, creativity and knowledge: “Not
everything that counts can be counted, and not everything that can be counted
counts.” This sign was hanging in Einstein’s office at Princeton. Let us take the
time now to see what really counts when we rank our universities, these most
important of our knowledge powerhouses.

Commissioner Janez POTOCNIK
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Overview

1.1 Executive Summary

HEIGHTENED IMPORTANCE OF UNIVERSITY-BASED RESEARCH AND OF ASSESSMENT OF UNIVERSITY-
BASED RESEARCH

The political context

Assessment of university-based research! (AUBR) has become a major issue for a wide range
of stakeholders at all levels. One of the main reasons is that research performance is widely
regarded as being a major factor in economic performance. Because of their interlinked
roles in education, research, and innovation, universities are considered key to the success
of the Lisbon Strategy with its move towards a global and knowledge-based economy.
Improving the capacity and quality of university-based research is thought to be vitally
important for innovation, including social innovation. In the words of the revised Lisbon
Strategy (European Commission (2005), p. 20), “knowledge, meaning R&D, innovation and
education, is a key driver of productivity growth. Knowledge is a critical factor with which
Europe can ensure competitiveness in a global world”. According to the Commission (p. 20),
the economic relevance of research requires, among other things, ‘increased and more
effective public expenditure’, a view that is shared by an increasingly large number of
Member States.

The economic dimension of (university-based) research in terms of expected economic and
societal benefit and increased expenditure goes a long way to explain the heightened
concern for quality and excellence in research, for transparency, accountability,
comparability and competition, and for performance indicators and assessment. The
following quote from the Commission’s Communication Delivering on the modernisation
agenda for universities: Education, research and innovation of 2006 (p. 7f.) illustrates this:

Universities should be funded more for what they do than for what they are, by
focusing funding on relevant outputs rather than inputs, ... Competitive funding
should be based on institutional evaluation systems and on diversified performance
indicators with clearly defined targets and indicators supported by international
benchmarking.

Global rankings

The growing concern for the quality and assessment of university-based research partly
explains the increasing importance attached to university rankings, especially global
rankings. As is well known, rankings compare universities on the basis of a range of
indicators; different systems favour different indicators, and the same indicators can be
weighted differently by the various systems. The total score for each university is
aggregated into a single digit, and universities are ranked accordingly. Rankings enjoy a high
level of acceptance among stakeholders and the wider public because of their simplicity and
consumer-type information. However, assessment experts have expressed serious
reservations about the methodologies used by global ranking organisations. In particular,
doubt has been cast on the possibility of comparing whole universities — in other words,

' In this report, the term ‘university’ refers to all higher education institutions (HEIs), irrespective of the
name and status in national law.



diverse and complex organisations — on the basis of aggregated scores. Moreover, global
rankings tend to rely on qualitative indicator-based data, which tend to have an inbuilt bias
in favour of hard sciences and biosciences, and of English-language publications. There is
also a substantial lack of cross-national comparative data.

THE RAISON D’ETRE OF THE ASSESSMENT OF UNIVERSITY-BASED RESEARCH EXPERT GROUP

In this context, the Commission’s Directorate-General for Research decided to convene an
expert group on assessment of university-based research. On the one hand, there is the
generally recognised need for performance assessment of university-based research,
especially publicly funded research; on the other hand, there is a host of ranking and
assessment systems, few of which — if any — seem to do justice to the diversity of research
disciplines and fields, of research outputs, of university profiles, and — by no means least
important — of users and user needs and interests.

Assessment of University-based Research Expert Group: remit and composition

The Expert Group on Assessment of University-based Research was established in July 2008
to identify the parameters to be observed in research assessment as well as analyse major
assessment and ranking systems with a view to proposing a more valid comprehensive
methodological approach. The overall objective was to promote and contribute to the
development of multidimensional methodologies designed to facilitate the assessment of
university-based research. Specifically, the Group was asked to

¢ |dentify the various types of users (or potential users) of measurements of the
quality of university-based research, and to analyse their purposes and needs;

* Take stock of the main methodologies for assessing / ranking the quality of
university-based research, including existing international assessments / rankings
and other methodologies being developed, with a view to understanding their
purpose, scope, uses, merits, limitations, biases and impact;

* Propose, as far as possible, a consolidated multidimensional methodological
approach addressing the various user needs, interests and purposes, and identifying
data and indicator requirements.

The Expert Group had 15 members from 12 EU Member States, Australia, a European
association and an international organisation. Members represented a wide range of
pertinent backgrounds, including experience and/or expertise in national and international
rankings and bibliometrics, data collection and analysis, concrete research assessment
exercises, the workings of leading national and European research funding organisations,
collaboration with OECD, participation in pertinent EU expert groups and projects, and
university senior management. Academically speaking, the experts represented a variety of
disciplines, including arts and design, humanities, socio-economic sciences, and natural
sciences.’

That people from such diverse backgrounds with initially different views on, inter alia,
assessment methods and appropriate research outputs and outcomes reached agreement
on a number of basic principles and a new approach to AUBR, plus a number of action-

’See Appendix 1 for the CVs of Group members.
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oriented recommendations, lends credibility to these principles and recommendations and
the approach proposed. Members of the Group would like to believe that reaching
consensus on the key issues to be observed in AUBR and on how to address them
constitutes a major achievement in its own right.

Activities undertaken and outcomes reached by the AUBR Expert Group

Two major interrelated activities were undertaken: i) preparation and discussion of a
number of comprehensive topic-specific working papers, and ii) preparation and analysis of
case studies of institutional, national and global assessment exercises and systems.
Moreover, the Group conducted a workshop in order to have the provisional outcomes of
their work validated by invited key experts and stakeholder representatives.

(i) Topic-specific working papers
Activities
Working papers on the following topics and issues were prepared:

* Users and uses: Who are the expected end users — target users, anticipated users, and
accidental users - of the multidimensional tool envisaged, and of the results of
assessments undertaken, and what are their purposes, needs, requirements, and
interests?

* Methods: What are the main methods used for assessing research, and what are their
characteristics, uses, merits, limitations, biases, and impact?

* Disciplines: Which disciplines should be considered in assessment exercises? How is /
should research in the various disciplines, and how should interdisciplinary research be
assessed? To what extent is or should the issue of languages be considered in research
assessment?

* Research: How is research defined by major international and national organisations?
How far along the Research-Development-Innovation spectrum should activities and
outputs be included?

* Social impact: Bearing in mind the Lisbon Agenda, how is / can social and economic
relevance, benefit and impact be measured?

*|n a second step, the Group further developed and synthesised these working papers.
In addition to the paper on users and uses, members of the Group prepared working
papers on Research and disciplines and Indicators and impact.

Outcomes
(1) Comprehensive overview of users and uses

A comprehensive survey of stakeholders and their requirements, prepared as part of the
working paper on users and uses, gave rise to the following conclusions.

¢ Individual user groups have a wide range of AUBR-related requirements;

*While there is overlap between the requirements of different user groups, some
needs are specific to particular groups;

11



* While some of the data required may be readily available or relatively easy to obtain,
other data are either not available or only available in limited circumstances. This
makes comparability across universities and countries difficult.

(2) Basic principles to be observed in the assessment of university-based research.

Guided by the conviction that the purpose and objectives of a given assessment exercise
should be seen in context, the Group identified a number of basic principles. In particular,
assessment of university-based research should

* Cover all disciplines and, crucially, trans-, multi-, and interdisciplinary work, as well as
research in emerging new disciplines;

*Recognise the whole spectrum of research, including fundamental, applied, and
practice-based research;

* Take into account the diverse outputs and outlets through which research outcomes
are transmitted and disseminated;

* Recognise the different dimensions of research, namely input, process, output, and
outcome;

* Take account of social, economic, environmental, and cultural impact and benefits;

*Be cognisant of the diverse profiles, missions, histories, and resources of Europe’s
universities and higher education systems;

*Take into consideration, as appropriate, research tailored to specific local, regional
and national contexts and / or published in languages other than English;

*Include research carried out in bilateral partnerships, in partnerships with non-
academic organisations, and in European and international networks.

(3) Strengths and weaknesses of the various indicators used in assessment exercises

The Expert Group analysed the different characteristics and dimensions of indicators, and
their advantages and disadvantages. It studied both the value and limitations of bibliometric
data which are commonly used to measure research productivity and quality, and scientific-
scholarly impact. In accordance with observations on the requirements of different users,
and the basic principles proposed, the following conclusions were reached:

*There is no single set of indicators capable of capturing the complexity of research and
research assessment.

*There is no such thing as a perfect indicator; all indicators have their own specific
strengths and weaknesses, and assessment exercises have to take this into
consideration from the outset.

*There is no such thing as an objective indicator: Indicators are rarely a direct
measurement; more often than not, they are proxies.

¢ Indicators must be fit for purpose and verifiable.

*The different publication and dissemination practices characteristic of different
disciplines and fields can be positively and negatively affected by the choice of
indicators. This is also true for bibliometric accounting, which currently tends to favour
specific disciplines to the detriment of others.

12



Hence, the choice, interpretation, and weighting of indicators are of utmost importance in
any assessment exercise or system.

The report provides, in table format, a comprehensive overview of the most commonly used
indicators, relating each indicator to the measurement of a specific aspect or dimension of
research, pointing out its strengths and weaknesses, and indicating some further
development which should be undertaken to make the indicator in question more robust.

In this context, it is worth mentioning that the onset of the global financial and economic
crisis, which occurred during the course of the Expert Group’s deliberations, had an impact
on the Group’s discussions. For example, the Group came to realise that even bibliometric
indicators might be flawed due to manipulation of data.

(ii) Case studies
Activity

To obtain a clearer idea of existing methodologies for assessing university-based research
and for ranking and rating universities/units within universities, case studies of pertinent
exercises were prepared. Members of the Expert Group reviewed practices in their home
countries and universities.

Outcomes

These case studies represent different approaches and objectives. They furnish evidence
that universities and national organisations regard assessment of university-based research
as important for improving research performance and quality, for strategic planning and for
international benchmarking. They also reveal the common view that global rankings are not
the perfect answer to their requirements. The case studies highlight a number of key
aspects of assessment, which confirm or complement the insights gained and the principles
developed by the Expert Group. The following are particularly noteworthy.

¢ Consultation of HE researchers in the development of assessment systems to ensure
procedural fairness, transparency, and a high level of acceptance;

* The use of peer review panels, to ensure a broader understanding of the research
being assessed, as well as of its contribution to knowledge, and to facilitate the
assessment of research in emerging new disciplines and of interdisciplinary research;

* The combination of peer assessment and bibliometric indicators;

* The use of information about process and impact, including impact on teaching, to
balance the focus on research output;

¢ Self-evaluation as a key component in the assessment process;
* Experiments designed to facilitate the measuring of societal impact;

* Focus on units of assessment positioned somewhere between the individual
researcher and the entire institution;

* Unintended consequences of assessment exercises, be it that stakeholders make
decisions contrary to the original objective(s) pursued, or be it that research quality
is made the focus of attention to the detriment of other university functions.

13



OVERARCHING OUTCOME: FAIRNESS AND FEASIBILITY IN ASSESSMENT OF UNIVERSITY-BASED
RESEARCH — A NEW APPROACH

On the basis of the principles and insights gained from the preparation and discussion of the
working papers, and of the key aspects identified in the case studies, the Expert Group
wishes to make the following general recommendations and, linked to these, propose a
new approach to AUBR.

General recommendations

(1) Assessment of university-based research should be designed in relation to purpose and
articulated objectives, and employ methodologies that are fit for purpose.

(2) Assessment of university-based research should combine quantitative indicator-based
data with qualitative information, for example information based on expert peer
assessment or validation, or/and end-user review.

(3) Assessment of university-based research should be undertaken at the level of
‘knowledge clusters’, the precise scale and nature of which depends on the purpose of the
research exercise. Knowledge clusters may be based on administrative units (e.g. faculties,
departments, schools, teams, centres, institutes, interdisciplinary issue-driven clusters, etc.),
fields of science within universities or inter-institutional networks. Knowledge clusters
should allow for aggregation to institutional level.

A new approach

The Expert Group developed the outline of a multi-dimensional research assessment matrix.
It links specified users with their defined purposes and objectives to specific data,
guantitative and qualitative indicators, and specific assessment methods. While some
purposes and objectives require extremely detailed and robust data on research outputs,
other requirements demand only a few, relatively simple indicators.

Chapter 5 of the Report sketches a number of if-then scenarios, which illustrate the
approach proposed. Among the purposes specified in the scenarios are allocation of
resources, improvement of research performance, mission differentiation, and attraction of
talent.

As user purposes and objectives frequently overlap, a comprehensive web-enabled and
personalized tool-kit can be readily developed to meet different policy and university needs.

External validation of provisional outcomes

In April 2009, the Group organised, together with the European Commission, a workshop,
which was opened by Commissioner Potocnik, and attended by some twenty external
experts and representatives of stakeholder organisations, and 15 officials from DG Research
and other Commission services. The key objective was to validate the provisional results of
the Expert Group’s work.

External workshop participants welcomed the principles and recommendations presented
by EG members. They suggested that further consideration should be given to the concept
of the ‘knowledge cluster’, especially with regard to the conflicting principles of ‘diversity’
and ‘comparability’, and to the combination of indicators and peer review. In addition,
external participants made a number of recommendations for follow-on activities, regarding
improvements in bibliometrics to cover all disciplines; the development of new methods to

14



capture societal and economic impact, inter-disciplinary and collaborative research and
activities across the full research-innovation eco-system; improvements in institutional
capacity to collect, maintain, analyse and disseminate standardised data, so as to enable
inter-institutional and cross-national comparisons. It was also suggested that the challenges
and opportunities presented by the report of the Expert Group should be taken up in the
current discussions about the further development of the European Research Area.

These and other recommendations were incorporated into the Expert Group’s final report,
and specifically into the recommendations to stakeholders set out below.

RELEVANCE OF THE FINAL REPORT TO POLICY DEVELOPMENT AND THE DESIGN OF FUTURE RESEARCH
ASSESSMENT EXERCISES

The report is designed as a guide for

* Users of the outcomes of assessments of university-based research, enabling them to
form a judgment on the adequacy or otherwise of existing and future assessment
exercises and systems;

* Decision-makers in higher education, encouraging them to reflect on the unintended
consequences that decisions solely based on research assessment might have;

* Specialists engaged in assessment of university-based research, presenting them with
a number of basic principles that need to inform assessment of university-based
research, and providing them with the outlines of a matrix for user- and purpose-
driven multidimensional research assessment.

1.2 The Way Forward — Recommendations

The AUBR EG believes that, generally speaking, assessment of university-based research is
being hampered by a lack of reliable, comparable, and comprehensive data. In view of this,
the AUBR EG recommends that the European Commission

*Take the lead in establishing a European Observatory for Assessment of University-based
Research to identify and prioritise data requirements of a European Research Assessment
Framework, as well as to further develop and disseminate guidelines for use by universities,
national agencies, government, and other stakeholders, based on the principles outlined in
this report;

*|nvest in developing a shared information infrastructure for relevant data to be collected,
maintained, analysed, and disseminated across the European Union;

*Launch a project for the development and piloting of a full-fledged flexible Multi-
dimensional Research Assessment Matrix, along the lines sketched in this report, enabling
diverse users and stakeholders to design fit-for-purpose assessment scenarios,
methodologies, and instruments;

*Adapt the Multi-dimensional Research Assessment Matrix to web-based technologies in
order to facilitate personalisation, thereby meeting different user requirements, and
substantially enhancing the Matrix’s capability and user-friendliness.
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*Launch a project for the development and piloting of indicators designed to measure the
social and economic impact of research in general, and of European/ international
collaborative research in particular;

*Develop a financial model to cover the full cost of university-based research including the
cost of assessment, which is now an integrated element of the research process.

The AUBR EG notes that global university rankings have become a popular means of gauging
university-based research. The EG cautions against rankings or similar assessment systems
which seek to compare whole universities on the basis of an aggregated score and which
lack validation through expert peer assessment. Moreover, in the absence of
comprehensive reliable and comparable cross-national data, rankings cannot be a valid tool
to achieve the overarching aim of improving the quality of university-based research across
the European Union.
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2 Introduction

This chapter outlines the national, European and international context for the establishment
of the Expert Group on the Assessment of University-based Research (AUBR). This includes
an overview of European policy and the influence of global rankings. The remit of the Expert
Group is explained, and a summary of its activities and findings is presented.

2.1 University-based Research in the Knowledge Economy

Around the world, knowledge is recognised as the critical factor for global competitiveness
in the 21° century. According to this view, successful societies are those most able to exploit
knowledge for competitive advantage and performance, and attract international talent,
new business and investment. This requirement for a knowledge-based society is central to
European Union and national government strategies for sustainable economic and social
development, especially as a response to the global economic crisis.

Because university-based research is the primary arena for the production of new
knowledge, higher education is an important focal point for European Union and national
government policy-making. It plays a critical role in the research-innovation eco-system,
providing human capital through education and training, attracting high-skilled talent and
investment, actively engaging with the local and regional community through knowledge
and technology transfer, and underpinning the global competitiveness of nations and
regions. Thus, the status, quality and productivity of higher education have become a
national strategic objective and an indicator of global competitiveness.

According to the European Council Resolution (2007), European universities are at the
forefront of ‘Europe’s drive to create a knowledge-based society and economy and improve
its competitiveness’. To meet these challenges, universities are undergoing profound
change. Competition is intensifying between universities nationally and internationally,
students are becoming more conscious of the value of their education and its impact on
their career opportunities, and governments and other stakeholders are asking questions
and requiring evidence of value-for-money.

Attention is shifting to mechanisms to assess and benchmark the quality and performance
of university teaching and learning, and of research performance. In recent years, there has
been a steady growth in methods to evaluate and assess the activity and outcomes of higher
education, with particular emphasis on the assessment of university-based research (AUBR).
Cross-national or worldwide comparisons of research performance and quality are an
inevitable outcome of globalisation.

University rankings have become popular around the world because they appear to provide
a simple method to gauge world class excellence and provide accountability. In response to
the results of the Shanghai Jiao Tong Academic Ranking of World Universities or Times QS
World University Rankings concern has been expressed that too few European universities
are ranked among the world’s top 50 or 100 universities. These factors have contributed to
the growing importance attached to research assessment, and the search for tools which
can help improve research, identify value-for-money and allocate resources.

Research assessment can play an important role in improving performance and quality,
supporting institutional autonomy and strategic planning, differentiating research missions
and attracting talent. But indicators are not value-free. Measuring the wrong things can
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easily distort. In order to capture the full richness of university-based research a
multidimensional approach, combining qualitative and quantitative methodologies, is
necessary.

According to Einstein: ‘Not everything that counts can be counted, and not everything that
can be counted counts.’

2.2 The European Policy Context

The Lisbon Agenda

In March 2000, the European Council (2000, section 5) agreed a new strategic goal to make
Europe ‘the most competitive and dynamic knowledge-based economy in the world,
capable of sustainable economic growth with more and better jobs and greater social
cohesion.” Because of the importance of research and development to ‘generating economic
growth, employment and social cohesion’ the European Union (section 12) confirmed its
support for the objectives of the European Research Area. In 2005, the European Council (p.
4) reaffirmed its commitment to increasing investment in R&D to 3% GDP in addition to as
well as ‘more numerous well-trained and motivated researchers’. Working together for
growth and jobs: A new Start for the Lisbon Strategy (European Commission 2005, p. 9) says
that European universities ‘must be able to compete with the best in the world through the
completion of the European Higher Education Area’.

Key policy documents

For realising the Lisbon Agenda, the European Commission and the Council of the European
Union respectively set out concrete policies and strategies for bringing about the changes
deemed necessary.

In its Communication ‘Delivering on the Modernisation Agenda for Universities: Education,
Research and Innovation’, the Commission (2006, p. 7) argued that ‘Universities should be
funded more for what they do than for what they are, by focusing funding on relevant
outputs rather than inputs...’

In its resolution ‘Modernising Universities for Europe’s Competitiveness in a Global
Knowledge Economy’, the Council (2007, p. 3) expressed the view that the ‘challenges posed
by globalisation require that the European Higher Education Area and the European
Research Area be fully open to the world and that Europe's universities aim to become
worldwide competitive players’.

Both documents stress the relevance of university-based research to attaining the Lisbon
goals. Universities should communicate the relevance of their research to society and their
stakeholders, and respond to calls for greater transparency, accountability and
comparability.

Competitive funding should be based on institutional evaluation systems and on diversified
performance indicators with clearly defined targets and indicators supported by
international benchmarking for both inputs and economic and societal outputs ... (European
Commission 2006, p. 8).
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Assessment methodologies should recognise and support the diversity of European
universities, which differ in their history and degree of involvement in research (some focus
more on research than others), the nature of their research activities (scientific,
technical/applied research), their links to potential users of the results of their research
(other universities, SMEs and large enterprises), the geographical scope of their research
partners, and their user-community (local, regional, national, international).

The aim is to position European universities and research to generate increased investment,
attract researchers from inside and outside Europe, enhance the impact of university-based
research on SMEs and regional innovation, and strengthen teams engaged in inter- and
trans-disciplinary research and global research networks.

EU initiatives designed to enhance the quality of university-based research

In addition to these and related policy documents, the EU has launched a number of
initiatives designed to support the implementation of the policies proposed. These include:

*Classifying European Institutions of Higher Education, a pilot project funded, beginning
2004, by DG Education and Culture, which aims to classify European universities according
to a multidimensional methodology.

*Mutual Learning on Approaches to Improve the Excellence of Research in Universities, an
expert group launched by the Scientific and Technical Research Committee (CREST) in 2007.
The overall objective was to conduct a mutual learning exercise on the scope, objectives and
measures of national policies to improve research excellence in universities, to learn more
about the effect of these policies, to identify good practices, and to develop
recommendations for improving the policies and their impact on research in universities.

*Furopean University Data Collection, a project studying the feasibility of a sustainable
European system of data collection on the activities and performance of the European
higher education institutions in the areas of education, research and innovation.

*Furopean Multidimensional University Ranking System, a pilot project funded by DG
Education and Culture, aimed at mapping multiple excellences (e.g. teaching, innovation,
community engagement and employability). It complements the Classification project. First
results are expected to be available in the first half of 2011.

Over recent years, there has been a steady growth in the number of national and
international systems of research evaluation and assessment (see Appendix IV). They are
usually operated by accreditation or quality assurance agencies, research councils and/or
funding councils. There are similar international initiatives: The European Association for
Quality Assurance in Higher Education (ENQA) was established to disseminate information,
experiences and good practices in the field of quality assurance (QA) in higher education to
European QA agencies, public authorities and higher education institutions. The European
University Association’s (EUA) Institutional Evaluation Programme focuses on quality
enhancement at institutional level; it emphasizes self-evaluation and peer-review as a tool
of institutional strategic development and improvement. The OECD AHELO (Assessment of
Higher Education Learning Outcomes) project aims to assess learning outcomes on an
international scale by establishing the validity of measures which cross cultures and
languages.
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2.3 Measuring what Counts

Many people think that university rankings provide an easy solution to measuring research
performance and quality nationally and internationally. However, the experience of rankings
illustrates that they can promote a simplistic understanding of university-based research
and its contribution to society and the economy. Rankings can misinform and mislead when
used to influence decision-making by governments, universities and other stakeholders.

University rankings have become an increasing influence on the higher education landscape
since US News and World Report began providing consumer-type information about US
universities in 1983. Since then, national rankings have been created in over 45 countries by
public media organisations, government agencies or independent organisations. They
usually use a combination of public or institutional data and/or peer or student surveys.
Weightings are assigned to the individual indicators, and the total score is aggregated into a
single digit ranking.

The Shanghai Jiao Tong Academic Ranking of World HEIs was first published in 2003, and
become immediately popular and frequently quoted. It was followed quickly by the Times
QS World University Ranking (henceforth Times QS, 2004), Webometrics or the Ranking
Web of World Universities (2004), the Taiwan Ranking of Scientific Papers for World
Universities (henceforth Taiwan, 2007), and the Leiden Ranking by the Centre for Science
and Technology Studies (CWTS, 2009).

Rankings compare higher education institutions (HEIs) using a range of indicators, which are
weighted differently by each ranking system. Considerable concern has been raised about
their over-reliance on international bibliometric and citation databases, e.g. Thomson-
Reuters World of Science or Elsevier-Scopus. These tend to benefit the physical, life and
medical sciences and disadvantage engineering, social sciences, humanities and arts
disciplines. They have an in-built bias in favour of English language publications, and against
nationally-focused research. Citations measure impact on academic knowledge but ignore
the important role that universities have in knowledge and technology transfer.

Concern has also been raised about the use of peer or reputation-based surveys, which are
often self-perpetuating. In other words, because an institution is known as being excellent
in some aspect, it is considered excellent in everything it does. This is called the ‘halo’ effect.
Reputational surveys are also susceptible to ‘gaming’ which occurs when respondents
deliberately downgrade competitors or upgrade their assessment in order to influence the
outcome.

A wider issue concerns whether it is possible to measure and compare whole institutions. At
a time of growing diversity of university mission and providers, rankings use a common set
of indicators and weightings to measure all universities. Because global rankings focus on
research intensity, other aspects of higher education, such as teaching and learning,
community engagement, and third mission and innovation are ignored. In addition,
universities are complex organisations with strengths and weaknesses across various
departments and activities. An aggregate score is unable to reflect this. Rankings measure
excellence differently depending upon the indicators and the weightings used.

Despite these concerns, international evidence suggests rankings are having a positive and
perverse influence on decision-making by a growing number of stakeholder groups. They
are associated with efforts to drive up research performance and quality, and allocate
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resources. They can aid strategic management and planning, institutional profiling,
identification of peer institutions, improve data collection and increase participation in
broader discussions about institutional success.

Unintended consequences can occur when indicators are taken in isolation and simple
correlations are made. This may include over-concentrating on research, favouring
particular disciplines or allocating resources and realigning priorities to match indicators.
This has included efforts by governments and universities alike to reframe strategies and
priorities, and make significant changes at the system and institutional level in order to
achieve a better ranking.

2.4 Remit of Expert Group on Assessment of University-based Research

Terms of Reference

Performance assessment of university-based research is increasingly important, especially
for publicly funded research. Political and societal support for university research can only
be maintained by a system of quality assessment, performance enhancement and value-for-
money. Sound, verifiable and comparable data is a necessary prerequisite for institutional
autonomy and to enable European universities to manage strategically, effectively and
efficiently. It also assists universities to advance their own modernisation agenda, taking
into account specific European values and objectives.

In response, the European Commission established the Expert Group on the Assessment of
University-Based Research to develop a multidimensional methodology to assess the quality
of research produced in universities, with a European perspective, and taking into account
the diversity of European universities performing research, research disciplines, and the
wide range of users. The aim is to enable institutional benchmarking, improvement in
quality, and comparative assessment of universities across Europe.

The Terms of Reference were:

1) Review the needs of various types of users of measurement of research quality at
universities;

2) Review main methodologies for assessing/ranking research quality of universities,
covering existing international assessments/rankings and other methodologies being
developed;

3) Propose as far as possible a consolidated multidimensional methodological approach
addressing various users' needs, identifying data and indicators requirements (if necessary
propose different approaches for different types of users).

Activities Undertaken by the Expert Group

The Expert Group met on seven occasions between July 2008 and July 2009 at meetings in
DG Research, 8, Square de Mee(s, Brussels. The ‘core group’, composed of the Chairperson,
the two Rapporteurs and the European Commission staff responsible for this activity, met
prior to each meeting to prepare the work of the expert group.
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A workshop with Commissioner Potocnik, fifteen members of the Expert Group plus more
than twenty invited key experts and fifteen officials from different parts of the EU
Commission was organised in April 2009 to validate the analysis and approach of the Expert
Group. A summary of the workshop’s conclusions is contained in Appendix V.

The Expert Group undertook a range of activities to inform its deliberations. This included
an examination and analysis of national and global research assessment and/or ranking
system, issues and methodologies associated with existent research assessment practices,
and their impact and influence on research, researchers and higher education. Various
working papers were prepared on the following issues:

*|dentification of the range of users and uses of rankings and research assessment
exercises;

*Detailed analysis of the existing and proposed indicators;

*Assessment of existing research assessment and ranking practices, and their impact and
influence on research and disciplines, researchers and higher education;

*Preparation of a new framework for assessment of university-based research.

Outcomes and Achievements

Global rankings have achieved a high level of international popularity because they appear
to provide a simple approach to the cross-national comparison and benchmarking of
university-based research. The Expert Group concludes, however, that contrary to providing
an accurate and useful assessment of research, rankings provide a very selective and
potentially distorted picture. Recognising that research assessment must always be fit-for-
purpose, the Expert Group has

1) lllustrated the wide range of users and uses of research assessment information;

2) Focussed on the full scope of activity across the research-innovation spectrum to which all
disciplines have an important contribution to make;

3) Analysed the different characteristics and dimensions of indicators, and their advantages
and disadvantages; and

4) Advocated a Multidimensional Research Assessment Matrix to provide the basis for
strategic decision-making by the European Commission, national governments and
universities.

2.5 Format of the Report

This report is divided into four main sections, plus appendices. Chapter 3 sets out a number
of guiding principles which have informed and underpinned the work of the Expert Group
on AUBR. Chapter 4 examines key characteristics of research assessment, and illustrates the
complexity of the issues to be considered in the development of any research assessment
exercise. Chapter 5 proposes a Multidimensional Research Assessment Matrix which
addresses various users' needs and identifies data and indicators requirements within a
policy context. The concluding Chapter 6 identifies potential risks and unintentional
consequences which can arise if simplistic interpretations of the data are made, and one-
dimensional correlations are drawn between research assessment and policy choices.

The Appendices provide significant reference material to facilitate ‘good practice’:
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1) Case studies of research assessment and ranking systems across Europe and worldwide
with description of the policy context, methodology and unintended consequences
(Appendix IV); and
2)Encyclopaedia of indicators including a description, and the advantages and
disadvantages (lll).

23



3 Characteristics of Research Assessment

This chapter sets out the basic principles which have informed and underpinned the Expert
Group’s approach to research assessment. This embraces an inclusive definition of research
and disciplines, and a broad understanding of differences between discipline research
practices. Drawing on the experience of rankings and existent research assessment
exercises, there is an extensive survey of likely users and uses of research assessment
processes and results.

3.1 Defining ‘Research’

The progression from simple to complex knowledge has, over decades, been reflected in the
emergence of new disciplines, methodologies and ways of thinking, transforming societies
and the way in which knowledge is created and used. Research, or the pursuit of new
knowledge, has traditionally been divided into two major functions, basic and applied.
Today, the boundaries between basic and applied research are blurring, and more and more
fundamental research is conducted in the context of application, both within and outside
universities.

The translation of research findings or knowledge into new or improved products and
services is increasingly seen as an integral part of the research process. Knowledge has also
become democratized in the sense that more people are aware of the issues and are social
actors in the application of knowledge. Use-inspired research can be of a basic or
fundamental nature. Universities are the primary organization for this type of research.

These developments have generated an important discussion on the definition R&D, and its
outputs, outcomes, impact and benefits.

*The OECD Frascati Manual (OECD, 2002) says R&D ‘comprises creative work undertaken on
a systematic basis in order to increase the stock of knowledge, including knowledge of man,
culture and society and the use of this stock of knowledge to devise new applications’.

*The New Knowledge Production model, developed by Gibbons et al. (1992), says that
whereas traditional knowledge production (Mode 1) was disciplinary or ‘curiosity-oriented’
usually conducted by individuals in secluded/semi-secluded environment, Mode 2
knowledge is ‘socially robust’ and interdisciplinary, created within the context of being
useful for the resolution of specific problems.

*Daniel Stokes (1997) devised Pasteur’s Quadrant to distinguish various types of research
according to whether or not it is inspired by a quest for fundamental understanding, and
whether or not there are considerations of use.

*The EU (2005, 24 final) aims to overcome fragmentation of the knowledge system by linking
the three elements of the ‘knowledge triangle’ — education, research and innovation — to
encompass the whole innovation chain or the research, innovation and commercialization
eco-system. This concept underpins the new European Institute of Technology and
Innovation (EIT).

Based on these new understandings of knowledge production, research is viewed as a
continuum, involving the whole process of discovery and spanning the spectrum from
curiosity-driven to user-led, from blue-sky to practice-based.
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3.2 An Inclusive Approach to Disciplines

These developments demonstrate that simple distinctions between STEM (science,
technology, engineering and medicine) and HASS (humanities, arts and social sciences)
disciplines ignore the complex and rich contribution that traditional and new disciplines
make to our understanding of social, economic, scientific and technological challenges.

* Mono-disciplinary research is conducted within the boundaries of a specific discipline,
contributing primarily to the advancement of knowledge in that discipline;

*Trans- or multi-disciplinarity bring together two or more disciplines without integration;
and

* Inter--disciplinarity blends the approaches of two or more disciplines often leading to the
creation of a new discipline.

Today, it is widely recognised that the major ‘grand challenges’ of humankind are not bound
by borders or discipline. Complex global problems require interdisciplinary, collaborative
solutions and inter-locking innovation systems. The United States Committee on Facilitating
Interdisciplinary Research (2004) stated:

Interdisciplinary thinking is rapidly becoming an integral feature of research as
a result of four powerful ‘drivers’: the inherent complexity of nature and
society, the desire to explore problems and questions that are not confined to
a single discipline, the need to solve societal problems, and the power of new
technologies (p2).

3.3 Research Outlets and Outputs

Research carries with it a responsibility to disseminate and apply the results of research
activity professionally and ethically. An essential characteristic of research is that it leads to
publicly verifiable outcomes which are open to authentication and scrutiny by experts.

Differences between disciplines or research fields derive from their history and the way in
which research is conducted. These distinctions can lead to different forms of expression
and outlet, which can affect the type of quantitative data and qualitative analysis.
Depending upon the university, scientific field or policy environment, some formats may be
more important than others.

*Research outlet refers to the avenues in which an output appears, such as journal name,
conference, book publisher, theatre, art gallery, etc.;

*Research output refers to the individual journal articles, conference publications, book
chapters, artistic performances, films, etc.

*form of publication. Journals are the primary publication channel for almost all disciplines,
but their importance differs across research disciplines. In some fields books (monographs)
play a major role, while book chapters or conference proceedings have a higher status in
other fields.

*Other output formats. While traditionally research has been published as academic texts,
the complexity of knowledge has led to a diverse range of output formats, inter alia, audio-
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visual recordings, computer software and databases, technical drawings, designs or working
models, major works in production or exhibition and/or award-winning design, patents or
plant breeding rights, major art works, policy documents or briefs, research or technical
reports, legal cases, maps, translations or editing of major works within academic standards.

Table 1 identifies the primary form of communications for the main discipline groups. For
example, while natural and life scientists write books, their primary outlet is peer-reviewed
journal articles. Engineering scientists primarily publish in conference proceedings although
they also publish in journals and design prototypes. Social scientists and humanists have a
wide range of outputs of which books are important sources of communication, while the
arts produce major art works, compositions and media productions. In summary, Table 1
illustrates the diversity of research outlets, and why the focus only on journal articles cannot
do justice to the contribution that other disciplines make.

Table 1 Primary Form of Written Communications by Discipline Group

Natural Life sciences Engineering | Social sciences Arts
sciences sciences and
humanities

Journal Article X X X X X
Conference X
Proceedings
Book chapters X
Monographs/Books X
Artefacts X
Prototypes X

3.4 Users and Uses

The assessment of university-based research has become a topic of increasing public
attention. Their results are often published in the national media, ranked in descending
order which is sometimes referred to as a ‘league table’. Recently, cross-national
comparisons of research performance, published as global university rankings, have
emerged. They are an inevitable outcome of globalisation and their popularity illustrates
that there is a wide audience for information on research performance and quality.

Drawing on the experience of rankings and existent research assessment exercises, Table 2
below identifies the wide range of potential users of research assessment information, the
type of information that they are likely to require, and the purpose for which they are likely
to use the information.

‘Users’ include policymakers and government agencies, universities, public or private
research organisations (PROs), researchers or graduate students, employers, civil society
and the media. Each group uses information differently to satisfy diverse, and often
conflicting, objectives.

The experience with rankings suggests that different audiences use the results on research
performance and quality for various reasons, many of which may not have been previously
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considered. The experience also indicates that it is not possible to control how people may
use or interpret the data.

Likely Target Users, including:

*HE Governance and Management: These groups require a wide range of information to
help and inform policy and planning, permit strategic positioning and research strategy
development and management, provide investor confidence and value-for-money
guarantees, and underpin quality assurance. HE management is likely to use the information
for publicity purposes — help student and academic recruitment, aid research partnerships
(with other academic institutions or with public/private organizations), and initiate/sustain
philanthropic relationships. Each group is likely to analyze the information differently.
Because higher education is both a generator and user of the data, its position is different
than the other users.

o Governing Bodies or Councils
o HE Executives and Management
o HE Research Groups

*Governments — In addition to the reasons stated above, the groups below also require
information to help define policy, to improve performance and quality and hence
international competitiveness, to inform decisions about the higher education structure and
the role of individual institutions, to ensure the HE system functions effectively and
efficiently and in line with other government objectives. Local and regional authorities are
likely to be interested in the reputation of individual universities and of the system as part
of a wider economic strategy to position the city or region as an important node in the
global economy. Capital and employment flows to where talent and quality education
resides. If local/regional governments are a financial contributor to higher education, they
will be interested in issues of value-for-money and efficiency, etc.

o EU and Member Governments

o Ministries of Education/Higher Education or Enterprise and Employment
o Local and Regional Authorities

o HE Agencies

*Other Government Agencies require good comparative data to assess the quality of
research and HE performance and output and to support return-on-investment. Many
research agencies also use the results of research assessment exercises to help aid resource
allocation, while QA agencies use institutional data to benchmark and assess quality and
performance.

o Funding Agencies
o Enterprise and Development Agencies

*Academic Organisations and Academies — In many countries, independent research and
academic organisations, including academies, devoted only to research are as important as
higher education institutions. Not only do they conduct research but they are also the
primary professional academic body responsible for the ‘accreditation’ and valorisation of
scientific quality.

27



*Individuals — Graduate students, especially international PhD students, are increasingly a
keen user of cross-national comparisons, including rankings. They use the information to
help inform their choice about the best institution to attend, including trends in graduate
employment, which in turn is used as a proxy for career opportunities. Likewise, academics
and researchers, including post-doctoral fellows, use this information to inform their
decisions as to whether the institution in question is a place which values research and the
quality and hence value of that research as perceived by others.

o Academics and Researchers (including post-doctoral fellows and visiting scholars)

o Students — most likely PhD students

Other Possible Users and Uses, includes:

*Peer HEIs — As international partnerships grow in prominence and strategic importance,
HEls are turning to rankings and other comparative information to help identify appropriate
academic and research partners. But HEIs also use the information for strategic
development purposes, helping to benchmark performance against appropriate peer
institutions worldwide in order to learn and share experience, and improve performance.

*Industry and other partner organizations use HE performance indicators to help identify
potential partners for projects, consultancy and knowledge/technology transfer.
Increasingly, employers use such data to identify likely sources of potential employees.

o Private firms and entrepreneurs
o Public organizations
o Employers

*Civil Society and Civic Organizations, including non-governmental organizations (NGOs), are
increasingly becoming partners and collaborators in research. This may include community
and residential organizations, trade unions, etc.

o Non-governmental organizations
o Community Organizations and Trade Unions

*Sponsors and Private Investors — As HE diversifies its income sources, the role of
benefactors, sponsors, philanthropy and private giving grows. These groups, which include
alumni, are likely to use benchmarking data to identify potential ‘investment’ opportunities,
using the information as a proxy for value-for-money and return-on-investment.

o Benefactors/Philanthropists
o Alumni

*Ministries of Higher Education in Developing Countries — A growing number of countries
use rankings to award scholarships for overseas studies and determine which foreign higher
education institutions are applicable.

Casual Users

*Public Opinion
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The media is both a producer and an omnipresent communicator and transmitter of
ranking-type information. In the first instance, the public has shown itself interested
purchasing such information. But the media also performs an important public information
role, helping ensure the public has a better and informed understanding of HE, its
contribution and requirements (including financial), and providing investor (tax-payer)
confidence. For higher education, the better informed the public is about such issues, the
more likely the public will be to support higher education.
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Table 2 Summary of User Groups and Uses of Research Assessment Data

User Group

Why Research Assessment Data is Required?

What Research Assessment Data is Required?

HE MANAGEMENT AND GOVERNANCE

* Governing Bodies/Councils

* Policy and planning

* Strategic positioning

* Research strategy development/management

* Investor confidence/value-for-money and efficiency
* Quality assurance

* Institutional and discipline/field data re. level of intensity,
expertise, quality and competence

* Benchmarking against peer institutions, nationally and
worldwide

¢ Efficiency level: how much output vis-a-vis funding

* Quality of academic staff and PhD students

* Attraction capacity: recruitment of students, academics
and researchers from outside region and internationally

* HE Executives/Management

* Policy and planning

* Strategic positioning

* Research strategy development/management

* Investor confidence/value-for-money and efficiency
* Quality assurance

* Publicity

* Student and academic recruitment

*Improve and benchmark performance and quality

* Institutional and discipline/field data re. level of intensity,
expertise, quality and competence

* Benchmarking against peer institutions, nationally and
worldwide

¢ Efficiency level: how much output vis-a-vis funding

* Quality of academic staff and PhD students

* Attraction capacity: recruitment of students, academics
and researchers from outside region and internationally

e |dentification of Partnerships (academic, public/private
sector, NGOs, research organisations, etc.)

* HE Research Groups

* Strategic positioning

* Research strategy development/management

* Investor confidence/value-for-money and efficiency
* Student and academic recruitment

* Discipline data re. level of intensity, expertise, quality and
competence benchmarked against peer institutions

* Quality of academic staff and PhD students

* Attraction capacity: recruitment of students, academics
and researchers from outside region and internationally

e Identification of Partnerships (academic, public/private
sector, NGOs, research organisations, etc.)

GOVERNMENTS AND GOVERNMENT AGENCIES

*EU and National Governments

* Define policy and inform decisions about HE system and
HEls

* Determine national/international competitiveness

* Quality, sustainability, relevance and impact of research
activity

* System and institutional data re level of intensity,
expertise, quality and competence

* Performance of HE system and individual institutions
* Benchmarking between nationally and worldwide

* Indicator of national competitiveness
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* Investor confidence/value-for-money and efficiency
*Improve performance and quality
*Improve system functionality

* Attraction capacity: recruitment of students, academics
and researchers from outside region and internationally
* Quality of academic staff and PhD students

¢ Efficiency level: how much output vis-a-vis funding

* Research infrastructure: level of use and efficiency

* Ministries of Education/Higher Education
or Enterprise and Employment

* Policy and planning

* Strategic positioning of HE institutions

* Quality, sustainability, relevance and impact of research
activity

* Research strategy development/management

* Investor confidence/value-for-money and efficiency

* Quality assurance

* Institutional and discipline/field data re. level of intensity,
expertise, quality and competence

* Benchmarking against peer institutions, nationally and
worldwide

* Indicator of national competitiveness

* Performance of HE system and individual institutions

* Attraction capacity: recruitment of students, academics
and researchers from outside region and internationally

¢ Efficiency level: how much output vis-a-vis funding

* Research infrastructure: level of use and efficiency

* Local and Regional Governments

* Define local/regional policy and competitiveness

* Quality, sustainability, relevance and impact of research
activity

* Improve integration/collaboration between universities,
government and private sector

* Improve attraction capacity

* Benchmarking performance and quality of HE
system/institutions nationally and worldwide

* Indicator of national competitiveness

* Attraction capacity: recruitment of students, academics
and researchers from outside region and internationally
¢ Efficiency level: how much output vis-a-vis funding

* HE Agencies

* Define policy and inform decisions about HE system and
HEls

* Quality, sustainability, relevance and impact of research
activity

* Determine national/international competitiveness

* Investor confidence/value-for-money and efficiency
*Improve performance and quality

*Improve system functionality

*System and institutional data re level of intensity,
expertise, quality and competence

* Performance of HE system and individual institutions

* Benchmarking between nationally and worldwide

* Indicator of national competitiveness

* Attraction capacity: recruitment of students, academics
and researchers from outside region and internationally
* Quality of academic staff and PhD students

¢ Efficiency level: how much output vis-a-vis funding

* Research infrastructure: level of use and efficiency

* Other Government Agencies

*Improve and benchmark performance and quality
* Aid resource allocation
* Investor confidence/value-for-money and efficiency

* Benchmarking performance and quality of HE system
institutions nationally and worldwide

ACADEMIC ORGANISATIONS AND ACADEMIES

*Benchmark professional and academic performance and
quality

* Academic and discipline/field data re. level of intensity,
expertise, quality and competence
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*Student and Academic Recruitment

* Benchmarking against peer institutions, nationally and
worldwide
* Quality of academic staff and PhD students

INDIVIDUALS

* Academics and Researchers

* |dentify career opportunities

¢ |dentify research partners

¢ |dentify best research infrastructure and support for
research

¢ Institutional and field data re level of intensity, expertise,
quality, competence and sustainability

* Performance of individual institution benchmarked against
peers in field of interest

* Employment conditions

* Impact of research on teaching, Staff/student ratio

¢ Institutional research support

* Students ¢ Inform choice of HEI ¢ Institutional and field data re level of intensity, expertise,
* |dentify career opportunities quality, competence and sustainability

* Performance of individual institution benchmarked against
peers in field of interest
* Research capacity of institution and research team, e.g.
graduate students/academic ratio, age of PhD students,
time to completion, structure/characteristics of PhD
programme and support
* Graduate career and employment trends
* Quality of the research infrastructure
e Staff/student ratio

PEeR HEIs ¢ |dentify peer HEIs and best research partners * Institutional and field data re level of intensity, expertise,

quality, competence and sustainability

* Performance of individual institutions and researchers
benchmarked against peers in field of interest

* Research capacity of institution and research team

* Potential for partnership

INDUSTRY PARTNER ORGANISATIONS

* Private firms and entrepreneurs

* Quality, sustainability, relevance and impact of research
activity

* |dentify potential partners and expertise

¢ |dentify consultancy, technology transfer and knowledge
transfer partners and expertise

* |dentify potential employees

¢ Institutional and field data re level of intensity, expertise,
quality, competence and sustainability

* Performance of individual institution benchmarked against
peers in field of interest

* Competitive positioning of institution and researchers
*Trends in graduate employment and competence

* Quality of HE programme, and link between research and
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teaching

* Public Organisations

* Quality, sustainability, relevance and impact of research
activity

* |dentify potential partners and expertise

¢ |dentify consultancy, technology transfer and knowledge
transfer partners and expertise

* |dentify potential employees

¢ Institutional and field data re level of intensity, expertise,
quality, competence and sustainability

* Performance of individual institution benchmarked against
peers in field of interest

* Competitive positioning of institution and researchers
*Trends in graduate employment and competence

* Quality of HE programme, and link between research and
teaching

*Employers

* Quality, sustainability, relevance and impact of research
activity

* |dentify potential partners and expertise

¢ |dentify consultancy, technology transfer and knowledge
transfer partners and expertise

* |dentify potential employees

¢ Institutional and field data re level of intensity, expertise,
quality, competence and sustainability

* Performance of individual institution benchmarked against
peers in field of interest

* Competitive positioning of institution and researchers
*Trends in graduate employment and competence

* Quality of HE programme, and link between research and
teaching

Civic SOCIETY AND CiVIC ORGANIZATIONS

¢ |dentify specific expertise and information

* |dentify potential collaborator

¢ |dentify consultancy, technology transfer and knowledge
transfer partners

¢ Institutional and field data re expertise, quality and
competence
* Peer esteem indicators

MINISTRIES OF HIGHER EDUCATION IN DEVELOPING
COUNTRIES

*To help determine which foreign higher education
institutions are applicable for overseas scholarships studies.
*To help determine research partnerships for knowledge
and technology transfer

* Institutional and discipline/field data re. level of intensity,
expertise, quality and competence

* Competitive positioning of institution and researchers
*Trends in graduate employment and competence

* Quality of academic staff and PhD students

SPONSORS AND PRIVATE INVESTORS

* Benefactors/Philanthropists

* Determine institutional performance vis-a-vis national and
international competitors

* Investor confidence/value-for-money and efficiency

* Quality, sustainability, relevance and impact of research
activity

* Quality of academic staff and PhD student

* Contributor to own brand image

¢ Institutional data re level of quality and international
competitiveness

* Benchmarking between nationally and worldwide

* Quality of academic staff and PhD students

* Alumni

* Determine institutional performance vis-a-vis national and
international competitors

¢ Institutional data re level of quality and international
competitiveness
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* Investor confidence/value-for-money and efficiency

* Quality, sustainability, relevance and impact of research
activity

* Quality of academic staff and PhD student

* Reflect pride and career aspirations/reputation

* Benchmarking between nationally and worldwide
* Quality of academic staff and PhD students

PuBLIC OPINION

* Determine institutional performance vis-a-vis national and
international competitors

* Quality, sustainability, relevance and impact of research
activity

* Student choice and career opportunities

* Investor/parental confidence and value-for-money

¢ Institutional data re. level of intensity, expertise, quality
and competence

* Benchmarking against peer institutions, nationally and
worldwide

* Indicator of national competitiveness

* Performance of HE system and individual institutions

¢ Efficiency level: how much output vis-a-vis funding

34




3.5 Summary

The Expert Group recognizes that new knowledge is no longer divided strictly between basic
and applied activity but includes all research across the spectrum from curiosity-driven to
user-led, from blue-sky to practice-based. It involves traditional and new disciplines, and
qualitative, quantitative and practice-based methodologies. Research is increasingly
conducted through participation in bi-lateral, inter-regional and global networks, involving
mono-disciplinary, inter- and multi- and trans- disciplinary forms of inquiry and teams of
researchers. Reflecting this complex, iterative and interactive process, new knowledge is
disclosed in a wide variety of research outlets and outputs, from peer-reviewed articles to
artefacts and prototypes, and including translations, software, encyclopaedia entries,
research or technical reports, legal cases and maps.

Drawing on the experience of rankings and existent research assessment exercises, Table 2
presents a comprehensive survey of the wide range of stakeholders and uses to which
information on research performance and quality are required and used. Four key points
arise from this analysis:

1. Individual user groups have a wide range of AUBR-related requirements.

2.There is overlap between the many requirements of user groups, but some needs are
specific to particular groups. For example, governments and government agencies share a
requirement for information to aid strategic planning and management, while academics
and researchers want information that can aid career choices and research opportunities;
universities and government are interested in improving performance and quality while
industry and employer groups want to be able to identify potential employees.

3.Some of the required data may be readily available or relatively easy to obtain, while
other data are either not available or are available in limited circumstances, which makes
comparability across universities or countries difficult. For example, bibliometric data on
peer-reviewed publications are available commercially, but there is no similar information
available for the wide range of research outputs which would enable cross-national
benchmarking; information on trends in graduate employment and competence are not
available or counted in a similar manner to facilitate comparability.

4. Existing experience also illustrates that while research performance data may be collected
for one purpose, it is often used by other stakeholder groups for very different purposes.
This is evident in the way the media often reinterprets or re-tabulates research data as a
‘league table’ or ranking.

These are significant findings, and are testament of the extent to which transparency and
accountability of publicly-funded university-based research have become core requirements
on higher education. Chapter 4 will discuss some of these issues in more depth.
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4 Measuring University-Based Research

This chapter examines the most important characteristics of research assessment. It
describes different types of indicators — sometimes referred to as metrics — and the
different methods used to measure research activity. It also explains differences in
disciplinary practice, and how indicators can positively or negatively affect these
differences. Particular attention is given to describing how indicators can be used to
measure social and economic impact and benefits. Knowledge clusters are proposed as the
optimum unit of assessment. Peer review is also explained. Finally, there is a comprehensive
summary of the most commonly used indicators, and their positive and negative features.

4.1 Indicators

Indicators or metrics measure the various components of research activity, including inputs,
process, outputs, outcomes and impact and benefits.

*/nput indicators measure resources, human, physical and financial, devoted to research.
Typical examples are the number of (academic) staff employed or revenues such as
competitive, project funding for research.

*Process indicators measure how research is conducted, including its management and
evaluation. A typical example is the total of human resources employed by university
departments, offices or affiliated agencies to support and fulfil technology transfer
activities.

*Output indicators measure the quantity of research products. Typical examples are the
number of papers published or the number of PhDs delivered.

*QOutcome relates to a level of performance, or achievement, for instance the contribution
research makes to the advancement of scientific-scholarly knowledge.

*/mpact and benefits refers to the contribution of research outcomes for society, culture,
the environment and/or the economy. See below for further discussion.

The choice of indicators reflects the value judgements and priorities of the promoter. There
is no such thing as an objective indicator, because indicators are rarely a direct
measurement. Rather they are proxies. For example, citations and publications are a proxy
for academic quality; graduate employment is a proxy for the adequacy of graduates for
labour-market requirements; budget and research expenditure is a proxy for the quality of
the infrastructure; and Nobel or similar awards are a proxy for the quality of research or
academic excellence.

Some research assessment exercises (and rankings) assign different weightings or values to
the various indicators. In this way, some components of research activity are valued more
important than other activity. This may affect the way in which particular disciplines are
treated, as discussed below.

The choice of indicators and weightings is therefore vital. They must be fit-for-purpose,
appropriate and verifiable. They should be useful to allow decision-making by both internal
and external users, and facilitate comparisons over time and across different types of
universities. Indicators should be unaffected by any bias arising from the interests of the
parties involved in the research assessment exercise. They must also instil trust. In other
words, those being assessed need to have confidence that the indicators are appropriate
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and truthful. Too few indicators can lead to distortion, while too many can make the
exercise too complicated and costly. Ultimately, the process must balance fairness with
feasibility, and the results must be replicable, capable of being reproduced in order to be
authenticated (European Commission, 2006; Canibano et al. 2002).

4.2 Indicators and Disciplinary Practice

As discussed in section 3.2 above, different disciplines and research fields have different
publication and dissemination practices which can be positively or negatively affected by
the choice of indicators.

*Differences in publication and citation practices. Publication and citation practices differ
significantly from one discipline to another. In some fields, researchers may publish several
research articles per year, while in other fields one monograph every 5 years may be
appropriate. Citation frequencies also differ across disciplines. This has direct consequences
for the journal impact factors published, for example, by Thomson Reuters in its Journal
Citation Reports. In mathematics, a journal impact factor of 1.0 is high whereas in
biochemistry journals with an impact factor of 1.0 is in the lower range. In the social
sciences and humanities, journals tend to have impact factors below 1.0.

*The number of authors per publication. In medicine, biology and psychology there are
usually three to six authors per publication although this could extend to 50 or more for
papers on physical acceleration experiment. In contrast, the humanities (history, cultural
studies etc.) usually have only one author. The length of a publication has a low correlation
with the number of authors: short articles often have several authors, a monograph often
only one.

*Hierarchy of publication outlets. Some scientific fields (e.g. medicine) rank journals
according to their citation impact factors. But in other fields, e.g. social sciences and
humanities, there is less concern with the hierarchy of journals and publishers. There is
some controversy about the practice of ranking journals, and whether it reflects and/or
confirms academic orthodoxy or codifies a field of science.

*The scope of research. Some research questions deal with universal phenomena, others
have a clear local dimension. While history, ethnography, literary studies, sociology,
pedagogy or linguistics address global theoretical questions, they also have strong local or
regional dimensions. The scope of research inevitably influences the incentive to publish
internationally. This can affect ‘national’ disciplines, e.g. studies on Portuguese history,
literature, language, law, which may not receive fair and equal treatment from the assessors
in comparison with ‘global disciplines’. An alternative view argues that scientific-scholarly
research work, regardless of discipline, should produce universal knowledge and/or explain
phenomena or concepts on the basis of general laws or principles — and thus step across a
purely local or national viewpoint.

*The language of a publication. In the natural, life and technical sciences, English is the
dominant language. Certain parts of social sciences and humanities however are more likely
to consider issues that have significant or primary national relevance and to publish in the
national language.

*The time span of relevant research. There are big differences in the time span over which
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the research is relevant and cited by other researchers. In some quickly developing areas,
research carried out 3-4 years ago tends to be out-of-date and therefore no longer cited; in
other areas, studies written five, ten, a hundred or even two thousand years ago are still
relevant and can be used and cited. In the natural and life sciences, the time span is
normally 5-10 years while in the social sciences and humanities sometimes 10 years is
considered too short.

The following topics refer to general issues rather than differences across disciplines.

*Past performance vs. potential. Research assessment practices, especially those which are
indicator-based, measure and rely upon past performance both as a method of recognising
achievement and as a guide to future performance. ‘Old’ achievements can be assessed
more adequately than ‘recent’ ones. From a policy point of view, achievements made in the
distant past may not be policy relevant. This approach is also unable to capture or identify
research potential, new knowledge clusters or fields of investigation.

*Diversity of Research Missions. The growing complexity of knowledge and society has
corresponded with blurring boundaries between vocational and classical higher education
institutions, and between research and development. Simplistic distinctions between basic
and applied research have been replaced by greater emphasis on strategic, regional and/or
field specialisation. This diversity of research mission is reflected in the wide range of
research outputs and outlets mapped across the full spectrum from discovery to knowledge
transfer to innovation.

*Impact of Research on Teaching/Impact of Teaching on Research. Many governments and
universities strongly support the interconnection between teaching and research as one of
the core principles of higher education. A key question for assessment is how to show the
validity of the teaching-research nexus. Some assessment processes ask for evidence of new
curriculum, changes in pedagogy and new lines of inquiry. Usually this evidence is supported
by self-evaluation or case studies, but more work is required.

4.3 Unit of Assessment: Knowledge Clusters

There are many types of research assessment processes at the university and national level,
focusing on different institutional or cognitive units. The definition of the unit of assessment
depends upon the objectives of the assessment.

There are substantial differences between disciplines regarding what constitutes the natural
organizational unit of research or assessment. In the life or physical sciences, the basic unit
tends to be the research group. In contrast, in many parts of the humanities, research tends
to be conducted on an individual basis, and the individual constitutes the natural unit of
research. In clinical medicine, the unit tends to be a multi-disciplinary project group, and
one individual can participate in several groups.

There are different ways to classify scientific-scholarly research according to field of science.
Table 3 below presents one way to classify ‘broad disciplines’ according to the ISCED 97
classification made by the UNESCO Institute for Statistics.

Table 3 One Way to Classify Research Activities
ISCED 97 (UNESCO Institute for Statistics)
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General Programmes
Education
Humanities and Arts
Social Sciences, Business and Law
Science, Mathematics and Computing
Engineering, Manufacturing and Construction
Agriculture and Veterinary Sciences
Health and Welfare
Services

In addition, universities organise themselves differently for a complex set of reasons,
including history, mission, finance, alignment with national or regional priorities,
interdisciplinary thematics, etc. Accordingly, it is often difficult to simply compare or
benchmark performance on the basis of departments or faculties.

The Expert Group has adopted the concept of ‘knowledge cluster’ as the basic unit of
assessment. A typical knowledge cluster comprises a group of researchers sharing a
common field of investigation. Its specific composition is defined as the most appropriate
field of study for the specific purpose of the research assessment exercise. In some cases,
the knowledge cluster may be related to discipline or field of science, but this categorisation
may fail to recognise new or emerging research fields. For example, the knowledge cluster
may represent a new or inter-disciplinary issue-driven cluster or an inter-institutional
network.

The unit of assessment should always allow for aggregation to the departmental or
institutional level as required. This is especially important for international comparability.

4.4 Bibliometric Methods

Bibliometric data is an important method to quantify research activity in terms of that what
is published as peer-reviewed journal articles. Commercial bibliometric products are
commonly used to capture this information, and it is widely used by university rankings and
research assessment.

Thomson Reuters Web of Science covers over 9,000 international and regional journals and
book series in the natural sciences, social sciences, and arts and humanities. According to its
website, 3,000 of these journals accounts for about 75% of published articles and over 90%
of cited articles. Journals are selected taking into consideration their basic publishing
standards, use of peer review, editorial content, and international diversity of its authorship.
Scopus is a ‘flagship product’ of Elsevier’s Science & Technology Division, with an abstract
and citation database of research literature and quality web sources covering almost 18,000
peer-reviewed journals from more than 5,000 publishers. According to its webpage, the
database includes extensive conference coverage (3.6 million conference papers), 600 trade
publications and 350 book series plus 23 million patent records from 5 patent offices.

The key impediment to bibliometric accounting is that different disciplines produce different
types of research outputs which are not all easily recorded. Books, book chapters and
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published refereed conference papers are not easily compiled nor recognised as equivalent.
Cross-disciplinary and collaborative research is also difficult to categorise. See sections 3.3
and 4.2 above for further discussion of these issues.

4.5 Peer Review

Assessing research quality requires a detailed understanding of the knowledge cluster, in
order to evaluate the methodological soundness of the research and the (potential)
significance of its contribution to knowledge. Only peers tend to have such an
understanding, and this is why peer review has always been an important quality control
instrument.

But peer review also has its limitations and biases. Evaluators may be influenced by
competitive pressures, including possible implications for their own work or that of their
colleagues. They may evaluate research in terms of what they know, and therefore they can
act as conservative ‘gatekeepers’. In this way, novel and challenging ideas can be
marginalised because they challenge established ideas. Finally, peers tend to conform to
conventionally accepted patterns of belief, and may, for instance, be influenced by a
researcher’s reputation rather than his or her actual contribution to knowledge.

4.6 Self-evaluation

Self-assessment is a form of self-reflection which involves critically reviewing the quality of
one’s own performance and provision. It may be undertaken on an individual basis or, in the
context of research assessment, on a collective basis, e.g. involving the knowledge cluster or
research team. As a process, it involves the preparation of documentation that reflects on
performance over the period in question. This enables the research to be placed within the
context of the distinctive research mission and strategy, and encourages consideration of
achievements and disappointments.

Self-evaluation benefits from involving researchers in the process of self-knowledge. It
encourages them to become involved in helping define ‘excellence’ and setting the strategy
for improvement. In this way, it reinforces internal quality processes.

4.7 Research Ethics

Research should always be conducted in a way which promotes and promulgates good
ethical practice, emphasizes integrity and rigour and sustains a culture in which the
following guiding principles are understood and observed:

* Honesty, Openness and Fairness

¢ Confidentiality

Conflict of Interest

Respect for Human Subjects

* Respect for Animal Subjects
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¢ Assessment of Risk and Benefits

Research should follow ‘good practice’ with respect to avoiding plagiarism, accurately
documenting results, securely storing primary data, acknowledging the role of collaborators
and other participants, and ensuring professional behaviour between supervisor and
research students.

Today, completion of an ethical statement or formal ethical approval by a university or
national Research Ethics Committee is required by most funding organisations, including the
EU. Most research ethics statements follow guidelines established by the Declaration of
Helsinki, first adopted in 1964 by the World Medical Association, and revised six times, most
recently in 2008.

Research assessment processes should ensure that good ethical practice is embedded
within the research culture of the knowledge cluster, and the university. This may include
consideration of the impact and benefits of the research being conducted.

This issue needs to be further explored, and indicators developed. Peer review would be
appropriate.

4.8 Social and Economic Impact and Benefits

Traditionally research assessment has focused on input and output indicators, and
measured impact by counting citations as an indication of how knowledge builds upon itself.
In response to the wider role and responsibility of university-based research, more attention
is being placed on its outcome and benefits, especially its social, economic, cultural and
environmental impact.

The purpose of assessing the impact is to gauge the contribution that university-based
research makes to society and the economy. This may take of the form of evidence for
policymaking, social improvements or the translation of research into cost-effective,
practical, policy- and technology-based interventions that improve people’s lives. In some
instances, this may involve assessing the value, purpose, integrity and ethicality of the
research.

It is also important to inform government, industry, business and the community about the
results of public investment in research. This arises from the need to assure stakeholders
that publicly-funded university research is valuable and has been rigorously assessed
through internationally recognised processes.

Measuring impact and benefits is an emerging methodology, and additional work needs to
be done in order to identify appropriate indicators, but also develop mechanisms to collect
accurate and comparable data. The indicators can be quantitative and qualitative. The latter
may involve end-user reviews which are similar to the role that peer-review performs when
assessing traditional academic outputs, in addition to self-evaluation reports.

*Economic Benefits, e.g. improved productivity; adding to economic growth and wealth
creation; enhancing the skills base; increased employment; reduced costs; increased
innovation capability and global competitiveness; improvements in service delivery; as well
as unquantifiable economic returns resulting from social and public policy adjustments.
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*Social Benefits, e.g. improving people’s health and quality of life; stimulating new
approaches to social issues; changes in community attitudes; influence upon developments
or questions in society at large; informed public debate and improved policy-making;
enhancing the knowledge and understanding of the nation; improved equity; improvements
in health, safety and security; improved social attachment; and improvements in the level
and security of political rights.

*Environmental Benefits, e.g. improvements in environment and lifestyle; reduced waste
and pollution; improved management of natural resources; reduced consumption of fossil
fuels; uptake of recycling techniques; reduced environmental risk; preservation initiatives;
conservation of biodiversity; enhancement of ecosystem services; improved plant and
animal varieties; and adaptation to climate change.

*Cultural Benefits, e.g. supporting greater understanding of where we have come from, and
who and what we are as a nation and society; understanding how we relate to other
societies and cultures; stimulating creativity within the community; contributing to cultural
preservation and enrichment; and bringing new ideas and new modes of experience to the
nation.

Further details are available in Appendix Ill.

4.9 Indicators and Their Dimensions

Indicators — or metrics — are used to measure different aspects or dimensions of research
activity. Dimensions go beyond scientific quality to capture relevance, impact, resources and
infrastructure. Table 4 below describes the most commonly used indicators. Each
description is followed by a short commentary identifying some positive (pro/potentialities)
and negative (con/limitations) features. The last column suggests some steps which are
required to make the indicator more robust.

The indicators are categorised according to what they aim to measure:
*Research Productivity;

*Quality and Scholarly Impact;

¢|nnovation and Social Benefits;

*Sustainability and Scale;

*Research Infrastructure.

Table 4 should be read in conjunction with Appendix Ill.
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INDICATORS

RESEARCH PRODUCTIVITY

Research publications and
outputs

Research outputs per
‘Research Academic’ staff

Table 4 Overview of Indicators, and Some Positive (pro/potentialities) and Negative (con/limitations) Features

DESCRIPTION

A count of publications and other
research outputs.

Number of publications and other
research outputs per academic staff or
full-time equivalent (FTE).

QUALITY AND SCHOLARLY IMPACT

Number and percentage of
publications in top-ranked,
high impact journals

Citations

The number or percentage of journal
articles published in the top-ranked,

high impact journals for the fields of

research.

Citation data are derived from citation
indexes, i.e. databases that do not
only contain meta data on included

PRO/POTENTIALITIES

Depending on purpose only
selected types of
publications can be
counted.

Publishing is vital for
progress in science
scholarship.

Supports cross-institutional
comparisons, adjusted for
scale of institution.

In the exact sciences, peers
tend to consider citation
impact a relevant aspect in
assessments of research
performance.

Widely used, especially in
the exact sciences which
tend to be well covered.
Data must be accurate and
verified.

In the exact sciences, peers
tend to consider citation
impact a relevant aspect in

CON/LIMITATIONS

Different disciplines produce
different types of research
outputs.

Emphasis on quantity of
publication.

Comparable definition of
‘Academic Staff’ and ‘Research
Time’ can be difficult.

Although one of the most
popular indicators, it is not
always the most appropriate
one.

Especially in social sciences and
humanities, expert rankings do
not correlate very well with
impact factors. In these fields
and in engineering, other
sources are important as well
(books, proceedings).

Citations reflect intellectual
influence but do not fully
coincide with research quality.

WHAT DEVELOPMENT IS
REQUIRED

Suitable data bases for a variety of
disciplines and research related outputs,
especially in social sciences and
humanities.

Agreement on definition of ‘Research
Academic’.

Discipline specific journal rankings,
especially in social sciences and
humanities, based on expert opinion in
combination with indicators.

Value of developing a ranking or hierarchy
of scientific-scholarly publications.

Expansion of existing databases and
creation of new databases (e.g. based on
data from institutional repositories) will
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INDICATORS

Number Keynote Addresses at
Nat’l/Int’l Conferences

Number Prestigious Nat’l/int’l
Awards and Prizes

International Visiting Research
Appointments

Editorial and Refereeing for
Prestigious
National/International
journals/publishers

DESCRIPTION

publications but also their reference
lists. Principal indexes are Web of
Science, Scopus and Google Scholar.

A count of the number of invited and
keynote addresses given at national
and international conferences

A count of the number of prestigious
national and international prizes won
either in total or per academic staff.

A count of the number of visiting
appointment at other academic
and/or non-academic agencies and
organisations.

A count of the number of national and
international appointments as editor,
member of editorial board or as
reviewer

PRO/POTENTIALITIES

assessments of research
performance.

Widely used, especially in
the exact sciences which
tend to be well covered,
although the most popular
indicators are not always
the most appropriate ones.
Data must be accurate and
verified.

Used as proxy for quality,
impact and peer-esteem.
Data can be verifiable by
conference programme.

Used as an indicator of
research quality and
impact.

Data is verifiable.

Visiting Appointments
provide indication of peer
esteem or support by the
academic community.

Numbers are verifiable.

An indicator of the extent
to which the researcher’s
opinion is highly regarded
by the academic
community.

Data is verifiable

CON/LIMITATIONS

Are of limited value in
disciplines not well covered by
the citation indexes, especially
certain parts of social sciences,
humanities and engineering.

No agreed equivalences that
apply internationally and
facilitate comparison across
disciplines.

No agreed equivalences that
apply internationally and
facilitate comparison across
disciplines.

No agreed equivalences that
apply internationally and
facilitate comparison across
disciplines.

No agreed equivalences that
apply internationally and
facilitate comparison across
disciplines.

WHAT DEVELOPMENT IS
REQUIRED

improve the value of this indicator and
coverage of disciplines.

Theoretical research into the meaning of
citations (clusters) in social sciences and
humanities.

This will probably require direct entry by
researchers.

A list of internationally comparable items
for different disciplines might help a lot.

Unless lists are publically available this will
require direct entry by researchers.

A list of internationally comparable items
for different disciplines might help a lot.

Will probably require direct entry by
researchers.

Unless lists are publically available this will
require direct entry by researchers.

A list of internationally comparable items
for different disciplines might help a lot.
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INDICATORS

INNOVATION AND SOCIAL BENEFIT

External research income

Number and percentage
competitive grants won

Research income per academic
staff or FTE

Employability of PhD graduates

DESCRIPTION

Level of funding attracted by
researchers and universities from
external sources, including
competitive grants and research
income from government, industry,
business and community
organisations.

Level of funding won competitively —
this is a sub-set of the indicator
above.

Research income per academic staff
or FTE supports cross-institutional
comparisons, adjusted for scale of
institution.

Industry employment of PhD
graduates can be an indicator of the
contribution of research to the highly

PRO/POTENTIALITIES

Comparable data, verifiable
through audit, is useful for
comparing research
performance across the
system and within
universities.

Willingness of industry to
pay for research is a useful
indicator of its anticipated
contribution to innovation
and the economy.

Comparable data, verifiable
through audit, is useful for
comparing research
performance across the
system and within
universities.

Important measure of
research activity.

Used to measure the quality
of the graduates, and
impact of research on

CON/LIMITATIONS

Levels of external funding vary
greatly across disciplines. For
example, in countries where
over half the total pool of
funding is allocated to medical
research, universities that do
not have Medical Faculties will
inevitably secure less funding
than those with Medical
Faculties.

Data collection may be difficult
in case of funding by end users
because this information is not
known to the University
administration.

Levels of external funding vary
greatly across disciplines. See
above.

Comparability is dependent
upon institutional mission,
context and discipline.

Employability can be sensitive
to other factors, such as the
regional or national economy.

WHAT DEVELOPMENT IS
REQUIRED

Agree international comparative data base.

Agree international comparative data
base.

Data needs to be adjusted to scale and
mission of university.

Important to develop methods to track
graduate employability and career paths.

Harmonise the stage(s) post-graduation at
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INDICATORS

Commercialisation of research-
generated intellectual property

(1P)

End-user Esteem

Number and percentage
funding from End-users (e.g.
industry, professions,
government, community)

SUSTAINABILITY AND SCALE

Postgraduate Research Student
Load

Involvement of early career

DESCRIPTION

educated & skilled workforce.

Provides measure of the extent of
income from commercialisation of
intellectual property created through
patents, licences or start ups.

Includes policy, technical or
commissioned reports; consultancy
and external contracts; architectural
or design awards; etc.

Provides measure of the extent of
income from external-commissioned
or contracted work.

The ratio of research students (or PhD
students) per academic staff or per
‘Research Active’ staff.

Number or percentage of early stage
researchers involved in research

PRO/POTENTIALITIES

teaching.

This is an area of increasing
significance to policy
makers.

Indicator is an important
link between IP,
commercialisation and
economic benefits.

Willingness of external
stakeholders to use and/or
pay for research is a useful
indicator of its anticipated
contribution to innovation
and the economy.

This is an area of increasing
significance to policy
makers.

Indicator is an important
link between research and
social and economic
benefits.

Key indicator of research
intensity, indicating the