Royal Statistical Society response to the Higher Education Funding Council for England’s
independent review of the role of metrics in research assessment
Response prepared by Professor William J. Browne on behalf of the Royal Statistical Society.
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Background
HEFCE is currently reviewing the role of metrics in research assessment in England while
the current Research Excellence Framework exercise is proceeding. We presume this is
with an eye to changes for the next REF exercise.
Statisticians like other discipline scientists have a keen interest in how metrics can be used
within our own discipline – here primarily the mathematics Unit of Assessment. We are also
in a discipline with a large degree of interdisciplinary collaboration and so we have
members who are aware of the issues of the use of metrics in other disciplines. Finally and
probably most importantly the field of quantitative data analysis and the use of metrics
generally should sit within statistics, where the importance of concepts like uncertainty can
be best understood. Therefore we are well placed both in the specifics of the use of metrics
for our discipline, and the appropriate use of metrics more generally.
For this response we have reviewed some of the most relevant literature as well as
consulting among some of our membership.
What empirical evidence (qualitative or quantitative) is needed for the evaluation of
research, research outputs and career decisions?
Generally a research assessment will contain both qualitative and quantitative evaluations,
and it is necessary for the REF to be based on both types of evidence. The weighting given
to quantitative metrics will differ across disciplines and across situations. Quantitative
(metric based) evaluations of research, research outputs and career decisions synthesise
numbers of papers, grants, citations etc. into some measure of quality. Qualitative
evaluations involve more assessment by peers or discipline ‘experts’. Expert assessment is
partly based on their opinion of quantitative measures, but also involves consideration of
the raw data. For example experts will look at individual outputs and give their opinion
based on what they read, rather than simply based on where the paper is published and
how often it has been cited.
Factors that could influence the evaluation of individuals’ research outputs include:
Level of ‘specific’ expertise of the expert panel. If the discipline to be judged is wide
then ‘experts’ may feel unable to judge some work and they will have to rely on metrics
for assistance.
The purpose of the research evaluation and the time available to conduct it. When the
purpose is to form a research profile for an institution with 1000 or more research
outputs, the precision of an individual grading is less of an issue as the gradings are

merged to form the profile. However when research is evaluated to decide on a staff
member’s promotion, the precision of individual grading matters more.
1.2.3
The precision of grading at the aggregate level, which needs to be taken into account
when ranking. For fairness, the required size of submission for each staff member
should be independent of their institution. However consideration should be given by
the panel to sampling fewer outputs than are currently submitted for large institutions,
in order to achieve acceptable accuracy before aggregation. This would also lead to
better comparability with smaller institutions. It may alternatively be desirable to carry
out more detailed, and therefore presumably more accurate, gradings of individual
outputs (for example using more detailed readings) from smaller institutions.
1.3
As has also recently been highlighted by the Expert Advisory Group on Data Access,
research metrics should also explicitly recognise other forms of output such as reports,
books, software and the production of new high quality datasets as a valuable research
output (EAGDA, 2014). The REF allows for this, and within social science panels the value
of new datasets seems already to be recognised.
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What metric indicators are currently useful for the assessment of research outputs,
research impacts and research environments?
We lack hard evidence that the use of journal impact factors, researcher profiles like hindices, and to a lesser extent individual article citation rates are useful. Metrics like
numbers of PhD students in groups and research grant income are often used to assess
university departments or schools, and their usefulness seems more widely agreed.
Adler et al. (2009) and subsequent discussants criticise the use of journal impact factors
and h-indices, and in particular the use of comparisons across disciplines and subdisciplines. There is no reason that publication in a high-impact journal necessary means
the article is of higher research quality. The use of the mean as a summary measure is also
problematic, as journal citations have a long ‘tail’ and are not well summarised by the
mean.
The individual article citation rate has the advantage of at least being directly related to the
output concerned. There are however differing rates of citation in different disciplines and in
different types of publications (review articles are cited more frequently for example). More
recent publications have also had less time to be cited compared to older publications. An
often raised issue is that of ‘poor quality’ papers being extensively cited. This is sometimes
dismissed on the grounds that ‘on average’ it has little effect. It is important not to underestimate the importance of even a very small number of such extreme mis-gradings, since,
if discovered and publicised, these are likely to reflect badly on the whole exercise.
It is also important to be aware of the flaws with current providers of bibliometric data.
Several publishers lead the field in terms of visibility and adoption of their data, for example
Thomson ISI and Scopus. However these sources have a specific set of journals in their
core set which do not cover all of disciplines such as mathematics, and thus do not
accurately reflect the citation rates of papers (Adler et al., 2009).
What new metrics, not available currently, might be useful in the future?
There are many different types of metrics that could be devised, but all should be designed
to reflect expert opinion in a given discipline. Adaptations are needed to ‘scale’ citation
metrics according to what the norms are in a given discipline or sub-discipline. Varin et al.

(2014) for example look at constructing a measure that satisfies the ordering of specific
journals based on expert opinion, while Bornmann et al. (2011) take account of differences
in citation rates in different sub-disciplines in chemistry. Varin et al (2014: figure 2) use a
hierarchical cluster analysis to identify clusters of journals. These to some degree represent
common sub-disciplines, so the REF could consider normalising within groups of journals
identified in this way, to put a citation rate in context. Time since publication and type of
article would need to be factored in to these metrics. For example it should be easy for an
expert to compare like for like, say to identify which articles are new research and which
are review articles.
4.
4.1

5.
5.1

6.
6.1

7.

3

Are there aspects of metrics that could be applied to research from different
disciplines?
We would caution against cross-disciplinary comparisons in most cases, as it is very
difficult to compare across disciplines that have very different publishing cultures. For
example certain sub-disciplines of mathematics have lower publication rates which then
result in lower citation rates and longer citation half-lives (Carey et al. 2007). It is therefore
difficult to capture research quality in a metric approach in the timeframe that the REF
exercise exists in. It might be feasible for disciplines with higher citation rates to make
comparisons against other disciplines, if the REF sets out a method for norm referencing
publications.
What are the implications of the disciplinary differences in practices and norms of
research culture for the use of metrics?
It is important for each ‘discipline’ to have some control of their use of metrics in research
evaluation. This makes it necessary to group research according to discipline, but in some
cases finer-grained distinctions seem necessary. For example individuals at the margins of
a defined discipline, or those in marginal sub-disciplines, may not be represented on
evaluation panels. Interdisciplinary researchers are also grouped under a discipline that is
often but not exclusively governed by the department they belong to. For example medical
statisticians might be returned under a medical unit of assessment and thus governed by
the medical discipline’s expected research culture. This may not always reflect well on their
own research.
What are the best sources for bibliometric data? What evidence supports the
reliability of these sources?
It is important to be aware of the flaws with current providers of bibliometric data. Several
publishers lead the field in terms of visibility and adoption of their data, for example
Thomson ISI and Scopus. However these sources have a specific set of journals in their
core set which do not cover all of disciplines such as mathematics, and thus do not
accurately reflect the citation rates of papers (Adler et al., 2009). Google Scholar may form
a larger part of certain disciplines’ REF returned outputs, for example in the social
sciences. Google Scholar has a far wider scope and covers other forms of output such as
reports, books, book chapters and software, however there seem grounds to question the
reliability of its citation counts.
What evidence supports the use of metrics as good indicators of research quality?

7.1

The use of metrics such as research income and numbers of PhD students often form part
of the assessment of departments and seem to attract less criticism as indicators of
research quality. There seems less hard evidence for the use of metrics with regard to
journal articles and their impact factors.

8.

Is there evidence that the move to more open access to the research literature will
enable new metrics to be used or enhance the usefulness of existing metrics?
Although open access publishing will clearly influence university policy on publications to
some degree it is not clear what impact it will have on metrics and their usefulness.
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What examples are there of the use of metrics in research assessment?
We would recommend the papers referenced on the final page of this document, which
provide many useful examples.

10.

To what extent is it possible to use metrics to capture the quality and significance of
research?
Our summary view, based on papers cited here, are that metrics are useful as additional
information in the assessment process and should complement, but not replace, expert
opinion. The overall weighting assigned to such additional information should be a matter
for individual disciplines to determine.
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Are there disciplines in which metrics could usefully play a greater or lesser role?
What evidence is there to support or refute this?
The use of metrics should be subject to some discretion from representatives of the specific
disciplines, as they know their culture best. In mathematics (and statistics within the
mathematics unit of assessment) there is a strong feeling that metrics are perhaps less
useful than expert opinion. This is for reasons including that certain disciplines of
mathematics have lower publication rates (Carey et al. 2007), and bibliometric sources do
not reflect the citation rates of papers in the discipline (Adler et al., 2009).
How does the level at which metrics are calculated (nation, institution, research unit,
journal, individual) impact on their usefulness and robustness?
Provided there is no systematic bias in the REF, aggregate metrics should broadly be
favoured as they are generally more robust. For example Goldstein (2011) found that data
could support institutional comparison (albeit showing large overlap in performance across
many institutions) but not individual researcher comparison, in a study of research grant
performance as attributed by reviewers of ESRC grants. However if the metrics are
recorded simply at the higher level and are not formed from an aggregation of lower level
outcomes, then there is more scope for ‘errors’ to have an effect i.e. an error in one lower
level outcome will have little effect on an aggregate whilst an error on a outcome measured
directly at the higher level could have a big effect.
What evidence exists around the strategic behaviour of researchers, research
managers and publishers responding to specific metrics?
It is perhaps hard to find documented evidence of gaming/strategic behaviour here but one
has to assume that changes in research assessment do change the behaviour of

academics. In his discussion of Adler et al. (2009), Silverman mentions a ‘boom-bust’
mentality that existed prior and after the REF 2008.
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Has strategic behaviour invalidated the use of metrics and/or led to unacceptable
effects?
It is generally recognised that any ‘high stakes’ system that encourages players to optimise
their performance will change the nature of the system. Those promoting the REF should
seek to monitor such effects and take them into account when making judgements.
What are the risks that some groups within the academic community might be
disproportionately disadvantaged by the use of metrics for research assessment and
management?
The risks are considerable and metrics should be used to support qualitative expert
judgement rather than on their own. All metrics come with inherent uncertainty (Goldstein
and Spiegelhalter, 1996, 2009). The uncertainty is often considerable, with the result that
many of the differences found in comparisons are not statistically significant. Unavoidably,
a major use of research assessment is the allocation of resources (money) to different
research submissions. This requires multivariate assessments to be mapped to a single
(univariate) scale so that resources can be allocated. What then happens next is that a
similar mapping exercise is used to list submissions in a league table (generally without
uncertainty estimates), which can skew the perception of whether differences are
significant or not. Marginal sub-disciplines, disciplines with slower citation rate cultures, and
those doing interdisciplinary work may be disadvantaged.
There also needs to be scope to recognise research excellence over different time frames
(outside the specific time frame of the REF) to accommodate disciplines with longer
publishing half-lives and also the ability to recognise ‘academic impact’. REF2014
introduces a measure of research impact for the first time and here there is recognition that
(non-academic) impact takes longer, so submissions can call on department work from a
time frame before the current submission. Longer term citations can also often capture
‘academic impact’, i.e. the longer term influence of work both within the discipline and
across disciplines. REF2014, as currently defined, places far less emphasis on ‘academic
impact’.
Considering the larger “half-life” of outputs in certain disciplines (i.e. time period until half
the citations of an article have occurred), using solely outputs produced within the period of
assessment may not be appropriate. Silverman has commented (to Adler et al. 2009) about
the impact of the REF on researchers in different career stages. The REF has done much
to try to be inclusive to younger career scientists (and career breaks) by allowing smaller
numbers of outputs for certain groups. Silverman pointed out in the Stats panel of 2008 that
a quarter of the faculty were new entrants.
What can be done to minimise ‘gaming’ and ensure the use of metrics is as objective
and fit-for-purpose as possible?
Here there will inevitably be a conflict: metrics that make the assessment scheme more
transparent will also make the scheme easier to ‘game’, and any ‘high stakes’ system that
encourages players to optimise their performance will change the nature of the system.

Promoters of the REF must monitor these effects in order to take them into account when
making judgements.
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Would you be interested in participating in a workshop/event to discuss the use of
metrics in research assessment and management?
Yes.
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