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Benchmarking the Mathematical Sciences

On 1 December 2014, the Office of the Chief Scientist released a ground-breaking
report called ‘Benchmarking Australian Science, Technology, Engineering and
Mathematics’.1 There are key observations in this report about the mathemat-
ical sciences in Australia over the period 2002–2012, which I would like to draw to
your attention. In reflecting on this data, please ask yourself the following questions
(and let me know what you think!):

• Is the data consistent with developments in mathematical sciences in Aus-
tralia over this period, e.g. declining numbers of researchers in mathematics
and statistics departments, which occurred primarily in the late 1990s and
early 2000s?

• Is the data accurate in reflecting the strength of each four-digit field-of-
research (FoR) code for mathematical sciences in Australia?2

The data in the report is based on number, citation rates and authorship of re-
search publications in the STEM3 areas. The citation rates are weighted by field,
that is, they are scaled by the average citations in that field, and therefore, these
numbers are subject to how fields are defined. (These can vary with the databases
used.)

First, the global picture: Australia produced 2.2% of total publications in STEM
in this period. The total number of papers in mathematical sciences attributed
to Australian authors in this period is 20,123 forming 2.15% of the world’s share.
Compared to other fields, this is the second-lowest proportion. Chemical sciences is
lower at 1.98%, while environmental sciences is at the top with 7.49% of the world’s
publications in this area. (These figures can be found in Tables 2-1 and 2-2.)

Second, the measure of impact: Australia’s field-weighted-citation rate over all the
STEM fields is higher than the normalised world average, but slightly lower than
that for a group of 15 European countries,4 henceforth called EU15. Mathematical
sciences is one of four fields for which the Australian field-weighted-citation rate is
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higher than that of EU15. The other three such fields are earth sciences, physical
sciences and the biomedical and clinical health sciences sub-group (see p. 10). This
information is presented on a finer scale described by 4-digit FoR codes. There
are two such FoR codes in mathematical sciences with relative citation rates lying
above the corresponding rates for EU15 countries (see Figure 2-4). Table 2-3 shows
that these are: 0104 Statistics and 0102 Applied Mathematics.

Australian Statistics is ranked higher than the USA and EU15 in relative citation
rates. It is the only mathematical field ranked higher than both the USA and
EU15, and it is positioned at 8th place out of 20 such STEM fields in Australia
(see Table 2-3). Australian Statistics comprises 3.6% share of the field. Australian
Applied Mathematics is ranked higher than EU15 but not the USA. In this band,
it lies at 10th place and comprises 2.2% of the field.

Another measure of impact is provided in Chapter 3 of the report. Here Australia’s
contribution to the top 1% of citations in global publications in the natural sciences
and engineering is analysed. Australia is ranked higher than 8 European countries,
but is lower than Canada, France, China, Germany, UK and the USA (see p. 18).
Australian mathematics is ranked 14th in its share of the top 1% out of 19 fields,
with 3.1% of these publications. (Here, the field is defined by Scopus, rather than
by FoR codes as described above.) Per million population, Australia has 2.9 top
cited researchers, below that of Switzerland, the USA, UK, Denmark and Bel-
gium. The top ranked country in this measure has more than 8 such researchers
per million population.

There is a lot more in the benchmarking report than I have described here. The
remaining chapters report on Patents, Research Funding, International Collab-
oration, the STEM Workforce, Higher Education and Schools, which are worth
visiting in future columns.

But for now, let me ask you to consider the questions at the beginning of this
article. The above figures appear to describe a thriving research culture in math-
ematical sciences in Australia over the period 2002–2012, relative to other fields
and to other countries. Yet, a conversation with an Australian mathematician of
long standing may give the impression that we are in dire straits, with declining
numbers of university departments in statistics and mathematics and declining
numbers of continuing positions in these areas in universities. How can we recon-
cile these two opposing views? I look forward to hearing from you.
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