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A.
Introduction

What is bibliometrics?

“Bibliometrics is a type of research method used in library and information science. It utilizes quantitative analysis and statistics to describe patterns of publication within a given field or body of literature. Researchers may use bibliometric methods of evaluation to determine the influence of a single writer, for example, or to describe the relationship between two or more writers or works. One common way of conducting bibliometric research is to use the Social Science Citation Index, the Science Citation Index or the Arts and Humanities Citation Index to trace citations.”

Why is bibliometrics important?

1. The Research Quality Framework is likely to use some form of bibliometrics to measure quality.

2. National and international university ranking tables use bibliometrics.

3. For both of these reasons, and for internal strategic planning purposes our universities are increasingly turning to bibliometrics to understand research performance.

What’s bibliometrics got to do with us?

1. Bibliometrics is fundamentally, although not exclusively, a library science.

2. We subscribe to the main citation indexes, or will be asked to subscribe to, or provide advice about, them.

3. Many of us are being asked to contribute to our institution’s s RQF preparations.

4. Many of us are involved with open access initiatives that are intended to have an impact on citation rates. 

B.
Assessing Quantitative Performance Indicators Workshop

Canberra, 16 May, 2005

Background to the workshop
This workshop was run as part of the ARC Linkage project, "Strategic assessment of research performance indicators". The participants in this project are the Research Evaluation and Policy Project (REPP) at the Australian National University, the University of Queensland, and the Department of Education Science and Training (DEST). The Chief Investigator on the project is Linda Butler (REPP).

This workshop was set up to help achieve one of the major goals of the project - the assessment of a range of quantitative performance measures. 

The aims of the Linkage project
The project was established to provide a knowledge base that supports informed decisions on the use of quantitative indicators of research performance. This knowledge base consists of: 

— a comprehensive range of quantifiable performance indicators that could be used to assess research performance, including all those currently used in the Australian higher education sector, and those identified in an extensive literature review; 

— an assessment of each indicator in terms of its validity, fairness, transparency, independence, cost effectiveness and behavioural impact; 

— an evaluation of the likely effects on institutions, organisational units and individuals of using different performance measures; and 

— an assessment of whether the application of field-specific weights to performance measures can provide a solution to inequalities that can arise from field-specific characteristics. 

The project focuses on both bibliometric indicators (based on the written output of research) and non-bibliometric indicators. 

The study does not attempt to identify a single 'best-practice' list of performance measures for use in the higher education sector. A basic premise of the project is that the ideal measures to be applied in any context will vary according to institutional settings, management priorities, and the basic purpose of the exercise in which they are being deployed. For example, measures to be used in a formula to distribute funds between institutions may have little overlap with measures aimed at identifying the leading researchers in a university. However, in achieving its aims the project will provide analysts with rigorous data on which to make informed judgements on the employment of performance indicators in a variety of common situations.

The role of this workshop 

An extensive survey of the literature has been completed.
 A comprehensive list of suggested quantitative indicators from the literature review were extracted for the workshop. The intention was to focus on a representative selection of indicators, targeting the more novel indicators and/or indicators that are not routinely used in performance assessment. 

The literature provided knowledge and expertise to help in assessing each performance measure. They were assessed in relation to: 

· Validity: the extent to which it is an effective surrogate for the characteristics it purports to measure; 

· Reliability: the consistency of different evaluation measures in ranking research performance; 

· Fairness: the degree to which it accommodates field-specific and institution-specific characteristics; 

· Transparency: the extent to which data used can be independently verified; 

· Independence: the extent to which the measures are resistant to manipulation by researchers or institutions; 

· Cost: how complex it is to obtain the required data, and the expected compliance cost to institutions and government; and 

· Behavioural impact: the likely effect it will have on the practice of research units and individual researchers, and whether that impact is in line with desired policy outcomes. 

Assumptions 

The workshop presenters stated at the outset that it is assumed that no quantitative indicator can be used as a stand-alone measure of research performance. The indicators are to be assessed on the assumption that they will be used alongside peer review. 

The focus of the workshop was specifically on the efficacy of the indicators at the institutional or academic organisational unit level, not as measures of individual performance.

What was not assessed 

There are a number of quantitative indicators that are routinely used in performance assessment and/or have been the subject of considerable debate in the literature. The workshop did not seek to assess these indicators, but instead focussed on those about which knowledge is less comprehensive.

Next steps 

The final phase in this project is to undertake a number of case studies to assess the indicators using actual data and a sample of institutions in a particular discipline. REPP has in train a case study in economics in which they are developing the methodology to undertake this phase. Once the process has been refined, they plan to extend their assessment to encompass as many as possible of those disciplines not well served by standard measures.

The indictors considered in the workshop were:
1. Citations to non-source publications

2. Journal publications classified by impact quartiles

3. Identification of highly cited publications

4. Book publications weighted by publisher prestige

5. Honours, awards and prizes

6. Election to learned academies and professional academic associations

7. Conferences

8. Service to journals

9. Visiting Fellowships

10. Office Bearers in learned academies and professional academic associations

11. Copyright Agency Limited (CAL) data

12. Membership of grants committees

Key findings

a) Examining the number of publications as the sole indicator is not a valid way to measure research quality. 

b) Some sort of peer review process is desirable.

c) It is better to have several indicators used in combination, however multiple indicators should not be aggregated to a single number.

d) Quality measures have to be responsive to their fields.

e) Assessing quality at the level of the individual or small unit is expensive and inappropriate for most purposes.

f) Journal impact factors of the ISI type are highly inappropriate, but there was some interest in factors based on discipline chosen "best of breed". 

g) The basis of measuring quality must be carefully recorded, as process/technical errors can develop over time, invalidating all data.
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Henk F. Moed: 'Citation Analysis in Research Evaluation' 

(Springer, 2005. 350 pp.  ISBN: 1-4020-3713-9).

The following is a summary of the book. For further information see the CWTS website (http://www.cwts.nl) or http://www.springeronline.com/1-4020-3713-9 

This book is about scientific, or more generally, scholarly research. It focuses on a type of research that is characterised as ‘basic’, ‘fundamental’ or ‘strategic’. It recognises its crucial importance for global economic progress and social welfare, but at the same time it acknowledges that a firm political or societal basis for this type of research can be maintained only by further developing a system of. This book aims at showing that citation analysis is a useful tool in such a system. 

It primarily concerns the assessment of the contributions scholars make in their research publications to the advancement of valid scholarly knowledge. It deals with the assessment of research performance of individual scholars, research groups, departments and institutions, scholarly journals and national scholarly systems, and with the analysis of general characteristics of global science and scholarship. 

It explores the uses and limits of citation analysis, involving the construction and application of a wide range of ‘bibliometric’ indicators of the ‘impact’, ‘influence’ or ‘quality’ of scholarly work, and derived from citation data, i.e. data on references cited in footnotes or bibliographies of scholarly research papers. It focuses on the Citation Indexes produced by the Institute for Scientific Information (ISI, currently Thomson Scientific), but many findings are also relevant in the use of other citation indexes. 

This book aims to provide useful information for members of the scholarly community and research policy officials about basic technical aspects of citation analysis, what it measures, and how it can be properly applied in research evaluation and policy processes, by systematically discussing numerous statements about its value made by scholars and policy makers, correcting misunderstandings and illustrating its strengths and limits, particularly in relation to peer review. 

It is argued that the use of citation analysis in the evaluation of individuals, groups and institutions is more appropriate the more it is: 

· Formal – i.e., previously known to evaluators or decision makers and to scholars or institutions subjected to evaluation that indicators are used as one of the sources of information. 

· Open – those subjected to the bibliometric analysis have the opportunity to examine the accuracy of underlying data, and to provide background information that in their view is relevant for a proper interpretation of the quantitative outcomes. 

· Scholarly founded – that bibliometric investigators present their outcomes within a scholarly framework, discuss issues of validity, explicitly state theoretical assumptions, and underline their potentialities and limits. 

· Supplemented with expert and background knowledge about the substantive contents of the work under evaluation, the conditions under which evaluated scholars operated, and their research objectives. 

· Carried out in a clear policy context – i.e., applied in the framework of an evaluation procedure of which both the evaluative perspective and the objectives are clear to all participants. 

· Stimulating users to explicitly state basic notions of scholarly quality, its dimensions and how they were operationalised and weighted. 

· Enlightening rather than formulaic – the indicators are used to obtain insight in a particular aspect addressed in the process, rather than as inputs in formulas designed to algorithmically generate the process’ outcomes. 

Application of citation analysis in the assessment of past research performance in basic science and of scientific journals has reached a high level of sophistication. This book discusses numerous issues raised by scientists subjected to citation analysis, by journal editors and policy makers, and shows how such issues can in principle be accounted for or solved technically. 

The extent to which citation analysis based on the ISI Citation Indexes can be validly applied in all domains of scholarship, including the applied and technical sciences, social sciences and humanities, is often debated. This book thoroughly examines differences in the structure of the written communication systems among the various domains of scholarship, and the extent to which these systems are covered by the ISI Citation Indexes. 

The ISI Indexes do not claim to have complete journal coverage, but rather to include the most important. Their founder, Eugene Garfield, developed a powerful and unique criterion for expanding the database beyond the core of journals whose importance to a given field is obvious: the frequency at which journals are cited in those sources that are already included in the index. 

Applying a ‘database internal’ criterion, this book shows that ISI coverage tends to be excellent in physics, chemistry, molecular biology and biochemistry, biological sciences related to humans and clinical medicine; good, yet not excellent, in applied and engineering sciences, biological sciences related to animals and plants, geosciences, mathematics, psychology and other social sciences related to medicine and health; and moderate in other social sciences including sociology, political science, anthropology and educational sciences, and particularly in humanities. 

A principal cause of non-excellent coverage is the importance of sources other than international journals, such as books and conference proceedings. In fields with a moderate ISI coverage, language or national barriers play a much greater role than they do in other domains of science and scholarship. In addition, research activities may be fragmented into distinct schools of thought, each with their own ‘paradigms’. 

This book distinguishes and illustrates four types of bibliometric studies in which the ISI database plays different roles. The decision as to which type of study is appropriate in a discipline depends upon the extent to which it is covered by the ISI Indexes. Compared to a ‘standard’ analysis in fields with excellent coverage, this database may be expanded in several ways in fields with good but not excellent coverage, or it may play a limited role or no role at all when field coverage is moderate. 

If the extent to which research findings reach beyond a purely national or local viewpoint and are exposed to criticisms from a wide international scholarly audience is considered as a relevant criterion of research quality in social sciences and humanities, a major task would be to develop for the various subfields valid indicators of this aspect of research performance. This book argues that it cannot be taken for granted that the ISI Citation Indexes provide such indicators in all subfields of these domains of scholarship. A challenge would be to systematically explore alternative data sources and methodologies. The expertise and perceptions of scholars active in the various subfields should play an important role in such an exploration. 

As regards journal impact factors, this book provides a technical and historical explanation of how ISI impact factors are calculated, and highlights a number of problems affecting their accuracy and applicability. It illustrates how alternative journal impact measures solve many of these problems, but at the same time underlines that there is no single ‘perfect’ indicator of journal performance. Although the status of the journals in which a research group publishes is an aspect of research performance in its own right, journal impact factors should not be used as surrogates of citation impact of a group’s publications. 

Data accuracy is a next crucial issue. It is illustrated how uninformed data collection and analysis may substantially distort the outcomes of citation analysis. Use of inaccurate data may not only distort results for particular groups, but also affect the credibility and hence the usefulness of a bibliometric study as a whole. But accuracy problems can be overcome in advanced data handling and in data verification procedures involving evaluated scholars and their institutions. 

The next key issue concerns what citations measure. Outcomes of citation analysis of basic science research groups tend to statistically correlate in a positive way with peer ratings of the groups’ past performance. This book presents more empirical case studies revealing such a positive correlation. Findings provide a further theoretical justification for applying citation analysis in research evaluation, but correlations are not perfect. 

It is argued that citation counts can be conceived as manifestations of intellectual influence, but the concepts of citation impact and intellectual influence do not coincide. Distinct notions of the concept of intellectual influence may exist, and evaluators assessing scholarly work may have different views upon which are the most crucial aspects to be taken into account. Outcomes of citation analysis must be valued in terms of a qualitative, evaluative framework that takes into account the substantive contents of the works under evaluation. 

The interpretation of citation impact involves a quest for possible biases. It is therefore crucial at which level of aggregation citation analysis is carried out. Evaluating aggregates of entities can be carried out in such a way that the effects of special characteristics and circumstances of individual entities to some extent cancel out. It must be underlined that systematic biases as regards the aggregate as a whole may still occur and should be taken into account. 

The conditions for proper use of bibliometric indicators at the level of individual scholars, research groups or departments tend to be more readily satisfied in a peer review context than in a policy context. It can therefore be argued that bibliometric analyses at such lower aggregation levels normally best find their way to the policy arena through peer assessments. But it does not follow that citation analysis is merely a tool to be used by peers. 

This book illustrates the use of citation analysis as a tool to assess peer review procedures and to keep the peer review process honest. From the latter perspective, it is a tool for policy decision makers as well. It shows that citation analysis has its strengths and limits, and that the same is true for peer review. The challenge is to combine the two methodologies in a proper, productive way. 

A study of research assessment exercises, in which a small peer committee evaluated research departments in an entire national discipline, raised the question whether such exercises are capable of identifying truly excellent or ‘top’ research departments. This finding underlines the need for research policy makers to thoroughly reflect upon the objectives of such exercises, taking into account their cost effectiveness. 

This study also provided evidence that a peer rating system (e.g., in terms of ‘excellent’, ‘good’, ‘less good’, ‘poor’) tends to generate a distribution of ratings among departments that depends upon the rating system itself, and that is to some extent independent of the overall performance level of the departments under evaluation. 

A study of funding procedures of a national research council provided evidence that proximity relationships between applicants and expert committees responsible for the evaluation of grant proposals made their outcomes inequitable. It illustrates how quantitative, bibliometric methods can fruitfully contribute to an internal debate within a funding agency about funding procedures and evaluation criteria, and to a public debate between a funding agency and the national science policy sphere. 

Citation analysis is a most valuable tool in policy studies addressing general issues regarding the academic system, with a complexity that reaches beyond the capabilities of expert panels. Studies of the global academic system and ‘macro’ studies of national academic systems are excellent examples. This book presents four studies that deal with ‘classical’ issues in the field of quantitative science studies and that have a high policy relevance: 

· Did scientists’ global publication productivity increase during the 1980s and 1990s? 

· How to measure trends in national publication output? 

· Does international scientific collaboration pay? 

· Do US scientists overcite papers from their own country? 

A first macro study presented in this book examined trends during the 1980s and 1990s in global publication productivity, defined as the total number of articles published in a year per scientist active in that year. It was found that, although an ‘average’ individual scientist can justly claim to have published in recent years more research articles than in the past, from a global perspective scientific publication productivity did not increase during the past two decades. One interpretation is that raising both the internal productivity of the science system, its economic relevance and collaboration, are to some extent conflicting policy objectives for basic science. 

Nowadays many countries publish National Science Indicators Reports and analyse what bibliometric macro indicators express about the state of a nation’s research system, and about the level of its research performance. Not infrequently, the various indicators and methodologies seem to lead to different conclusions. This makes bibliometric indicators vulnerable to selective use and manipulation. A second macro study presented in this book provides technical information as regards the construction and interpretation of publication based macro indicators. 

Assessing the trend in a single country’s publication output, it explores a categorisation of publishing authors into domestic (i.e., working in institutions located in the country itself) and foreign (active in other countries). Indicators are considered that give an answer to the following questions: did the country’s scientific workforce expand or shrink, and did the number of papers in which it participated per domestic author increase or decline? It concludes that it is essential to calculate a series of indicators and to provide them with a consistent interpretation. Isolating a single measure from the others may distort the results and lead to biased conclusions. 

A third macro study addressed the ‘classical’ issue ‘Does international scientific collaboration pay?’ It concludes that when scientifically advanced countries collaborate with one another, they profit in around 7 out of 10 cases from such bi-lateral collaboration, in the sense that both raise their citation impact compared to that of their ‘purely domestic’ papers. But when advanced countries contribute in bi-lateral international collaboration to the development of scientifically less advanced countries – and thus to the advancement of science in the longer term than the perspective normally adopted in research evaluation – this activity tends to negatively affect their short-term citation impact, particularly when their role is secondary. 

It has been claimed that US authors excessively cite other US colleagues. This would lead to a US bias in the selection of journals for the ISI Citation Indexes and would distort the outcomes of citation analysis. This book argues that the crucial issue at stake is the adequacy of the norm against which referencing practices of US scientists is evaluated. A fourth macro study found no conclusive evidence that US scientists in science fields excessively cite papers originating from their own country. 

Finally, this book discusses recent trends in the development of indicators and in scholarly publication. The need is emphasised to carry out systematic studies of the conditions under which citation analysis is actually applied in research evaluation, and of the effects of its use upon the scholarly community, its evaluators and the policy arena. Such insights may contribute to the further development of the ‘critical’ potential of citation analysis as a research evaluation tool. 

Analyses of changes in publication and citation practices are illuminating, but the principal question is not whether or not scholars’ practices change under the influence of the use of bibliometric indicators, but rather whether or not the application of such measures as a research evaluation tool enhances research performance and scholarly progress in general. 

As more and more scholarly documents become available in electronic form through the World Wide Web, their use as sources in citation analysis is expected to increase in the near future. From the perspective of research evaluation, including more sources does not necessarily lead to more valid assessments of the contributions scholars make to the advancement of scholarly knowledge. The extent to which the sources’ documents contain new knowledge and meet professional quality standards is a critical issue. 

Outcomes of citation analysis are often presented to the ‘outside world’ in the form of rankings of entities such as individual scholars, research departments or institutions. This also occurs with outcomes of peer reviews. It is argued that the need for policy makers and the wider public to obtain insight into the scholarly quality of the various groups is legitimate, but that scholarly quality is not as straightforwardly measured and ranked as performance is in many other societal domains. Moreover, rankings disregard how the performance of one entity depends upon that of others. Bibliometric investigators should look for means to express these notions in the outcomes they produce. 

Contact details:

Henk F. Moed

Centre for Science and Technology Studies (CWTS)

Leiden University, the Netherlands

Email: moed@cwts.leidenuniv.nl1 

D.
Managing Australian Research Output for Increased Return on Investment: the role of open access institutional repositories

The following is an extract from a longer paper written by me for the CAUL response to the NCRIS discussion paper.

Purpose

The Australian Government has identified research as one of its strategic policy priorities in order to improve Australia’s competitiveness. The government invests heavily in research and research infrastructure through recurrent funding and grants. Currently support for research is being supplemented through Backing Australia’s Ability – Building Our Future through Science and Technology, a five-year $3 billion program.

Robin Batterham, the Chief Scientist, has highlighted the importance of “[creating] environments in which the best ideas are identified quickly and easily, to promote our contribution to the global knowledge pool and to respond to business and community needs.” He has also said that “the cycle of innovation must be fed by new ideas and basic knowledge which are capable of being transferred and accepted by end users.” 

This paper seeks to demonstrate the importance of open access
 institutional repositories
 in supporting the government’s objectives, thereby optimising its return on investment and creating an innovative environment. Open access institutional repositories can quickly and efficiently disseminate Australian research results in an environment increasingly dominated by the world wide web.

This paper also scopes the issues associated with the establishment of open access institutional repositories in Australian higher education institutions at this time.

Environmental scan

Batterham describes the advantages of implementing an investment strategy based on people and culture, ideas and commercialisation
. The primary ways that research ideas are communicated are through collaboration, publication and presentation. Institutional repositories facilitate these activities by using technology to capture, store, expose and promote research output.

There is an increasing body of bibliometric analysis providing evidence that open access articles
 have a significant impact on research accessibility. Four examples follow.

a. Astrophysical Journal articles that are also on the pre-print server have a citation rate twice that of papers not on the pre-print server.

b. Steve Lawrence from the NEC Research Institute at Princeton has undertaken studies that demonstrate that “there is a clear correlation between the number of times an article is cited and the probability that the article is [free] online. The mean number of citations to offline articles is 2.74, and the mean number of citations to online articles is 7.03, an increase of 157%.”

c. A more recent study by Kristen Antelman from North Carolina State University Libraries confirms Lawrence’s result and claims that “the data show a significant difference in the mean citation rates of open-access articles and those that are not freely available online. The relative increase in citations for open-access articles ranged from a low of 45% in philosophy to 51% in electrical and electrical engineering, 86% in political science, and 91% in mathematics.”
 

d. Steve Harnad and Tim Brody
, while observing that “access is not a sufficient condition for citation, but a necessary one”, cite a number of studies that reveal dramatic citation advantages for open access (for example, a study of physics articles published each year between 1992 and 2001 reveals variation on an annual basis of between 2.5 to 5.8 times more citations for open access articles compared to closed access articles
).

In parallel with this growth in evidence that open access makes a significant impact on citation rates, the volume of information available online and its relative ease of access is dramatically changing researcher behaviour. The fact that search engine providers are now beginning to recognise the importance of the space means that these trends are likely to accelerate.

Lawrence points out that “the volume of scientific literature far exceeds the ability of scientists to identify and use all relevant information. The ability to locate relevant research quickly will dramatically improve communication and scientific progress.”
 He goes on to say that “to maximize impact, minimize redundancy and speed scientific progress, authors and publishers should aim to make research easy to access.”
Antelman observes that “as more research is available online, readers lower the threshold of effort they are willing to expend to retrieve documents that present any barriers to access. This indicates both a ‘push’ away from print and a pull towards open access, which may strengthen the association between open access and research impact.”

In a recent survey commissioned by Elsevier, scientists were asked (unprompted) to name the top scientific and medical resources they use or are aware of. By a large margin the highest score went to Google (Google 39%, Yahoo 10%, PubMed 9%, Science Direct 2%, ISI Web of Science 2%, Medline 2%).

Google has recently launched Google Scholar,
 through which links to academic and scholarly material are being established, and they have an agreement with major libraries to convert their out-of-copyright holdings into digital files.
 The libraries currently involved include Oxford, Stanford, Harvard and the New York Public Library.

What we see, then, is an huge swing (indeed, an avalanche) towards online activity, both for publishing (in the broadest sense of the word) and consuming of information, with print being a necessary but increasingly historic source of information, and with licensed material likely to be utilised only after easier to obtain online information does not yield the desired (or good enough) information. In fact, Google searching currently favours the open-access version; if an open access copy of an article is available, and has been indexed by Google, it will appear ahead of the restricted copy or copies in search results display.
What then of impact and quality in an increasingly open access environment? Antelman
 states that “citations cannot in themselves be said to measure research impact, nevertheless, citedness as measured by ISI is a measure that is commonly relied on as a surrogate for such impact.” She also notes that “citedness … is itself viewed by scholars as an objective.” 

Quality is often tied to peer reviewing and the ranking of a journal, but these measures have known flaws, which are becoming more of an issue in an era where the definition of publishing is changing, where pre-prints are appearing more regularly as citations, and where open access exposure is attracting a wider range of readers. Antelman draws attention to a study performed using the Citebase data, which found that the more often a paper is downloaded, the more likely it is to be cited.
 Antelman also says that “open-access articles published in lower-impact journals may … have a greater relative research impact because [the journals] are not so widely available to authors through personal and institutional subscriptions.”

In the absence of more transparent or easily identifiable quality measures, it is reasonable to argue that citation rate should be a measure of accessibility and of quality. The British Research Assessment Exercise (RAE) rates publications in high-impact journals as a measure of quality, although it should be noted, as described by the studies above, that there is a divergence between individual scholars’ citation rates, and those of journals. Thomson ISI provides information about both journal impact factors and individual citations, however only the individual citation information provides an accurate measure of individual performance and a basis for measuring changing accessibility in an open access environment. 

In response to this, Thomson ISI is currently establishing a new indexing tool, Web Citation Index, which will report citations to and from institutional repositories and other web resources. Seven institutions active in the establishment of institutional repositories form an advisory group to this project. These are the Australian National University and Monash University from Australia (because of their leadership in the current government funded demonstrator projects), NASA Langley, Cornell University, Rochester University, CalTech and the Max Planck Society. The Web Citation Index will assess individual citation performance, including citations of pre-print material.

The debate about the importance of the link between quality and peer reviewing is likely to continue for some time, and to be monitored closely as pre-prints and other previously unpublished materials appear on citation indexes. Some disciplines, such as physics and business, have a culture of using material that has not been peer reviewed, whereas other disciplines continue to stress the need to retain peer reviewing. In the context of this paper, the relevant point is that this is a time of great change, during which much will be tested and debated. It is important that Australian research is included in the mix of material being exposed and evaluated in these ways.

Publication and citation rating are key factors in determining position on three recent university ranking systems: 

a. The Times Higher Education Supplement World Ranking gives 20% weighting to citations per faculty member.

b. The Shanghai University Jiaotong Academic Ranking of World Universities gives 20% weighting to the number of highly cited researchers in 21 broad subject categories in life sciences, medicine, physical sciences, engineering and social sciences, 20% weighting to articles in Thomson ISI’s Science Citation Index and Social Science Index and 20% weighting to articles published in Nature and Science. 

c. The Melbourne Institute Index of International Standing of Australian Universities, released on 24 November 2004, gives 40% weighting to quality and international standing of academic staff, based on research output and citations, and other factors.

Quality and Accessibility Framework

The Australian Government is in the process of establishing Quality and Accessibility Frameworks for Publicly Funded Research
. The Government states that the Frameworks should:

· be transparent to government and taxpayers so that they are better informed about the results of the public investment in research;

· ensure that all publicly funded research agencies and research providers are encouraged to focus on the quality and relevance of their research; and 

· avoid a high cost of implementation and imposing a high administration burden on research providers.

This paper argues that the best way to inform the nation and the international community about the results of public investment in research is to make research outcomes as accessible as possible, and that the best way to do this is to expose research output through open access repositories. This will lead to a greater assertion of Australian research contribution through increased citation, which in turn will affect the global ranking of Australian universities and research centres. 

The argument in favour of making research outcomes more accessible has also been articulated on behalf of the government by Evan Arthur, who has said that “in the vast majority of cases, value from research accrues through effective dissemination of the results of research, leading to advancement of understanding and societal/industry uptake of results. Government … has an interest in facilitating the effective dissemination of knowledge.”
 

E.
Research Indicator Databases available from Thomson Scientific (ISI)

Thomson Scientific’s ISI Research Services Group offers subscriptions to a range of indicators and related statistical report products which essentially provide quantitative measures of research output. Each of these databases could potentially be used to contribute to the development of quality measures of research output in the context of the proposed Research Quality Framework for Australian universities. Each database is described briefly below.

Linda Butler uses raw data, rather than any of these indicator compilations. She spends a lot of time cleaning the data before using it. She uses RFCD codes and can do institutional or sub-institutional analysis. She makes two comments:

· Nobody should use the data without understanding it, as there are many pitfalls, not least quality of the data.

· There are not enough people in Australia who can analyse the data.

Essential Science Indicators

· Available as a 10 year rolling file, this database provides data for ranking scientists, institutions (including universities) countries and journals based on journal article publication counts and citation data from TS databases across 22 fields of research.

· Enables international comparisons of any given university’s or scientist’s research output

· Updated every two months

· Surveys over 11,000+  journals from around the world

· Ranks top institutions, scientists, countries and journals by field of research

· Determines research output and impact in specific fields of research

· Links to Web of Science where an institution has a WOS subscription 

· Advice from ANZ Regional Sales Manager is that Monash research output appears in the top percentile in 15 of the 22 fields used in the ESI.

· Current annual subscription price; US$17000.00

Institutional Citation Report

· Database of an institution’s journal articles in the sciences, social sciences and humanities

· Contains all standard bibliographic information for each paper indexed

· Contains year by year and total citation counts for each paper

· Enables searching, grouping, summarising and ranking using any data elements such as author (all author names included), discipline, year, citation count, collaborating institutions etc.

· Data is delivered in MS Access format with either a custom Windows-based or Web interface.

· Requires a custom quote from Thomson Scientific; ball park figure would be based on US$5000.00 for 20,000 papers.

University Science Indicators

· Available in editions for Australia, Canada, United Kingdom and United States.

· Coverage period is from 1981 to current year

· Content contains number of ISI-indexed papers from each university; total citations to papers; citation impact statistics; and world and university baselines for publication, citation and citation impact statistics

· Data can be analysed in 5 year periods or for the whole period of coverage

· Standard edition enables analysis across 24 broad subfields in sciences and social sciences

· Deluxe edition enables analysis across 106 narrower fields, including the humanities

· Data can be plotted as tables, charts and graphs

· Data can be delivered in MS Access format with Web interface (Alternative: Windows-based)

The Group of Eight has purchased Australian, Canadian, USA and UK University Science Indicators. Not all are using it at present. The price is rumoured to be going to rise by 300%.

National Science Indicators

· Available for over 170 nations and four regions, Asia Pacific, Asia Pacific excluding Japan, European Union and Latin America.

· Coverage period is for 1981 through current year

· Disciplinary coverage is for sciences, social sciences and humanities

· Content is number of papers published and number of times each paper is cited over the whole period of coverage or in five-year blocks including the most recent five years (in journals indexed by ISI).

· Standard and Deluxe edition features are as for University Science Indicators above.

· Enables comparisons of actual and relative performance using built-in baseline figures and reviews of impact and percent share figures.

· Data can be plotted as tables, charts and graphs

· Data can be delivered in MS Access format with Web interface (alternative; Windows-based)

High Impact Papers

· Database of the most influential papers in specific fields of the sciences and social sciences, 1981 through to the current year.

· Based on ISI-defined fields

· Each database contains complete bibliographic information on the 200 most cited papers in each discipline covered, approximating 4400 papers altogether for each year.

· Data includes all author names and addresses, journal names, paper titles and total citation counts for each year

· Features includes a graphical user interface to enable rankings of authors, institutions, journals, nations etc.

· Custom databases can be ordered based on criteria such as title words or selected journal titles.

· Data is delivered in MS Access format with a Web interface ( alternative: Windows-based)

Journal Citation Reports

· Journal Citation Reports is published annually in two editions. Only the editions and years that your institution subscribes to appear on the home page. 

· JCR Science Edition contains data from over 5,900 journals in science and technology.

· JCR Social Sciences Edition contains data from over 1,700 journals in the social sciences.

· The year you select is the JCR year. All of the data that you see for journals and subject categories come from journal data published in that year. For example, if you select JCR Science Edition 2003 and you search for a particular journal, you will see the 2003 data for that journal, i.e., number of articles published in the journal in 2003, number of citations to that journal from articles published in 2003, impact factor calculated from 2003 data, and so on. 

Custom Analysis

· The Research Services Group of ISI can develop data extractions and analyses not otherwise provided in any of the above products

· Examples: A file in comma-delimited format for input to an existing file management system; or a turnkey journal lookup table for accessing impact factors and ISSN numbers; or a collection of papers in a specific field such as biotechnology within a specific geographic area

· RSG are prepared to develop data collections in a very wide range of formats by negotiation with clients.

Web Citation Index

· Thomson ISI is currently establishing a new indexing tool, Web Citation Index, which will report citations to and from institutional repositories and other web resources. 

· The Web Citation Index will assess individual citation performance, including citations of pre-print material.

See: http://scientific.thomson.com/products/rsg/ for further details about the Research Services Group of ISI-Thomson Scientific
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