
SFC review of subject weightings:   UoA 10:   Mathematical Sciences  
 
The Edinburgh Mathematical Society (EMS) welcomes the opportunity to contribute to this review 
and to provide evidence relating to the five listed aspects of research activity since FY1998.  Note 
that our quantitative evidence is for the Scottish pre-1992 institutions only and is mainly taken 
from published submissions for RAE 2001, RAE 2008 and REF 2014.  Figures are not available for 
all of the suggested time points (FY2008 is part-covered by two assessment periods and the last 
published figures are for FY2013), and we instead use the baseline years FY1998, FY2006 and 
FY2013 for most of our comparisons. 
 
1.  Changes in research practice in areas covered by Unit of Assessment 10. 
 
In recent years there has been an explosion of research activity in areas such as "big data", which 
involve large interdisciplinary teams using specialist high performance computational resources to 
tackle problems of enormous societal and financial impact.  Although traditionally associated with 
individual pen and paper research, mathematical scientists are at the forefront of the big data 
revolution, and this involves teams of highly-trained researchers and large scale computing 
infrastructure.  The multi-million pound Bayes Centre exemplifies this: not only is it the new home 
for Scotland's International Centre for Mathematical Sciences (ICMS) it also houses all the Maxwell 
Institute's first year graduate students, with this co-location designed to facilitate their cohort-based 
learning (the Maxwell Institute brings together mathematical sciences research activities at 
Edinburgh and Heriot-Watt).  Glasgow has also recently funded a new mathematics and statistics 
building and St Andrews is in the planning process for a new Mathematics & Statistics building. 
 
Boundaries between the mathematical sciences and other disciplines have blurred significantly in 
the last decade as the result of several changes.  These include a growing emphasis on "impact", 
increases in the availability of computing power and data, and UKRI and EU investment in large 
and/or challenge-focused grants.  Although data science applied to the financial or insurance 
industries may bethe most obvious manifestation of this trend, Scottish mathematicians and 
statisticians also play leading roles in collaborations with chemists, ecologists, engineers, geo- and 
marine scientists, medics, physicists and astronomers.  Mathematical sciences research in these 
and many other areas is at a scale unimagined in 1998. 
 
It is also important to note that mathematical sciences research is now being carried in many 
groups located outside traditional university mathematics departments. Centres such as 
Edinburgh’s Centre for Cognitive Ageing and Cognitive Epidemiology and its Global Academy of 
Agriculture and Food Security, St Andrews’s Chair of Statistics in Bioscience jointly appointed 
between the School of Mathematics & Statistics and the Medical School, or in England, Imperial 
College’s MRC Centre for Outbreak Analysis and Modelling, or Cambridge’s mathematical biology 
group – located in Plant Sciences – all include mathematical scientists innovating methodology in 
areas such as bioinformatics or epidemic modelling.  A similar diaspora of mathematical scientists 
can be seen in many areas of engineering and informatics.  These researchers are typically 
submitted to UoAs that attract higher levels of REF funding than UoA10, creating a disparity (in 
Scotland) with the level of funding for analogous research carried out within mathematical sciences 
departments.  It is important to maintain the cohesion of this broad body of mathematical sciences 
research to ensure the flow of fundamental developments, often initiated within mathematical 
sciences departments, to groups closer to the applications. 
 
 
2.  Changes in the balance of research activity between constituent discipline areas 
covered by Unit of Assessment 10. 
 
The Scottish mathematical sciences research landscape has radically transformed since 1997 with 
an increasing emphasis on interdisciplinary areas such as data analytics (overlapping with UoA 
11), life sciences (overlapping with UoAs 1, 5, 7), high performance scientific computation 



(overlapping with UoAs 9, 12-15) and theoretical physics (overlapping with UoA 9), with all of these 
overlapping areas costed at the top banding.   
 
The UoA 10 REF 2014 impact cases give an indication of the broad range of new activity in 
mathematical sciences research.  These include case studies related to: the use of advanced 
mathematical modelling techniques to understand tumour growth and design effective therapies 
(Dundee), ecological models to understand the interactions between red and grey squirrel 
populations and help to design conservation measures (Maxwell Institute), computational Bayesian 
methods for inferring infection risk factors and application to control hospital infections (Maxwell 
Institute); and the development of new statistical techniques for marine environmental monitoring 
and impact assessment (St Andrews).   Applications such as these typically demand powerful 
computing resources, as well as significant amounts of staff time as mathematical scientists must 
engage fully with multidisciplinary project teams if impact is to be generated successfully.  In 
actuarial science and financial risk, the Scottish mathematical sciences community has taken the 
lead in forging links with industry with the establishment in 2010 of the Scottish Financial Risk 
Academy, which pursues a broad portfolio of Knowledge Exchange Activities.  Moreover, Heriot-
Watt leads the Actuarial Research Centre, a global network for actuarial research, which is 
attracting funding from industry for fully funded PhD scholarships. Within the Maxwell Institute, the 
newly awarded EPSRC-funded CDT is emphasising industrial interaction and has support from a 
wide array of industrial partners for collaborative projects and in St Andrews, applied 
mathematicians are part of an STFC-CDT in Data Intensive Science. The recent explosion in big 
data and the importance of machine learning and AI techniques - which together are fuelling a ‘4th 
industrial revolution’ – sets new challenges with which the mathematical sciences communities 
must engage. Mathematics and statistics will play central roles in addressing problems relating to 
e.g. fast and robust learning algorithms, network stability and resilience, and cybersecurity.    
These recent and ongoing developments signal a shift in the balance towards multidisciplinary 
aspects of mathematical sciences with increasing demands on computing, and other resources. 
 
 
3.  Changes in levels of support required by academics active in research in the 
disciplines covered by Unit of Assessment 10, specifically in terms of 
 

• Research Assistants or equivalents; 
• Specialist support staff such as technicians; 
• Access to specialist research equipment, infrastructure and facilities. 

 
Maintaining and enhancing the high impact of Scottish mathematical sciences research depends 
crucially on teams of highly trained early-career researchers and high-power computer 
infrastructure, software and specialist support.  Published REF 2014 submissions do not appear to 
contain RA numbers, and Table 1 lists RA numbers from the RAE 2008 forms RA0 and RA1 
(whose census date was 31 Oct 2007) and a current snapshot (from a departmental survey in May 
2019).  This shows an increase of 60% in RA numbers per category A researcher. 
 
 

Date 
 

RA total FTE RAs per  
cat A FTE  

Oct 2007 61.5 0.25 
May 2019 94.5 0.40 

 
Table 1.  RA totals and per Category A researcher for Scottish Mathematical Sciences UoAs.  Top row: 

from forms RA0-1 in RAE 2008 (with census date 31 Oct 2007); bottom row: from a departmental 
survey in May 2019, with Cat A researcher numbers taken as per REF 2014. 

 
 



Postgraduate researcher (PGR) numbers for our three baseline years are given in Table 2.  The 
reporting methodology for the two RAEs was the current registered student FTE, but REF 2014 
instead asked for the number of research degrees awarded per year.  To enable comparison we 
have assumed that on average a PGR student takes 4 years between first registration and 
graduation, but this is likely to be an underestimate.  Even so, the table shows a significant 
increase in PGR numbers (in absolute terms and per Cat A researcher) from 1998 to 2013.  The 
PGR student population has since been further boosted by large awards for a CDT in analysis in 
2014 and a CDT in mathematical modelling and collaborative interdisciplinary CDTs in marine 
science and ultrasonic engineering (all in 2019). 
 
 

AY end 
 

PGR (FTE) PGR per  
cat A FTE  

1998 137.70 0.70 
2006 194.09 0.78 
2013 249.20* 1.06* 

 
Table 2.  Postgraduate researcher totals and per Category A researcher for Scottish Mathematical 

Sciences UoAs reported in RAE 2001, RAE 2008 and REF 2014 (*REF 2014 figures are for research 
degrees awarded per year and we assume an average PhD duration of 4 years) 

 
Contemporary mathematical sciences research increasingly relies on large and expensive 
computer equipment and software.  For example, Edinburgh has recently spent a six-figure sum on 
computational infrastructure to facilitate research in tensor analysis and mathematical aspects of 
machine learning, and St Andrews has recently invested £1M in upgrading its HPC facilities.  Both 
Heriot-Watt and Strathclyde have previously purchased high performance computer (HPC) 
equipment for advanced scientific computation applications. 
 
The last 10 years have seen an increase in staff dedicated to knowledge exchange (KE)  in 
mathematical sciences.  For example, ICMS has employed a full-time Knowledge Transfer Officer 
since 2010, Edinburgh’s School of Mathematics employs a full-time Business Development 
Executive (BDE) as well as two statistical consultants, and Mathematics & Statistics at Strathclyde 
has recently appointed a full-time KE fellow.  Other institutions provide BDE support for 
mathematical sciences from central resources.  These activities signal an increase in the costs to 
institutions of supporting KE in the mathematical sciences in the post-Bond era.   
 
4.  Changes in the volume (ie number and/or size) of research grants won per researcher 
active in the disciplines covered by Unit of Assessment 10. 
 

AY end 
 

Research  
income (£) 

Income per  
cat A FTE (£) 

1998 3,573,357 18,230 
2006 4,385,090 17,672 
2013 9,189,433 39,026 

 
Table 3.  Research income totals and per Category A researcher for Scottish Mathematical Sciences 

UoAs reported in RAE 2001, RAE 2008 and REF 2014 
 
Table 3 shows that research income per category A researcher in Scottish mathematical sciences 
more than doubled from FY2006 to FY2013.  This increase cannot be explained by the 
introduction of fEC to RCUK funding: REF 2014 income figures show that RCUK income made up 
a decreasing proportion of total mathematical sciences income (from 74% to 65%) during the 



reporting period (FY2009-13).  We also note that EPSRC grant survey data in 2004-05 prior to the 
introduction of fEC indicated that mathematical sciences research was the most expensive 
across their portfolio measured by PI time per grant.  However, this was unfortunately not 
reflected in post-fEC funding levels (which gave a uniform 45% uplift and so involved a 
disproportionate cut in the number of mathematical sciences grants funded). 
 
Evidence indicates that there has been a strong continued growth in external research income, 
with a substantial number of large grant awards since 2013.  Total current funding to PIs in 
Scottish mathematical sciences departments from EPSRC alone is £31M, with other large awards 
from NERC and STFC (£3M) and a significant number of European grant awards (e.g. Edinburgh 
has £5M of funding from the European Commission, St Andrews has over 4M Euro in ERC 
funding).  Assuming that UKRI funding makes up a similar proportion of the total as in FY2013 
would give an estimate of £52M total current funding.   
 
 
5.  Any other sources of evidence that might illustrate any changes in the absolute costs 
of research activity in the disciplines covered by Unit of Assessment 10 since 1997-98. 
 
The change in SFC's research funding allocation mechanism from QR to REG involved a 
substantial cut to mathematical sciences funding from £7.7M QR awarded in 2008-09 to a REG 
award of £6.0M in 2009-10.  SFC's more recent changes have not altered this and mathematical 
sciences funding is still far below the 2009-09 award even in flat cash terms (not accounting for 
inflation).  Table 4 shows funding levels for physical science disciplines (the total award and the 
award per Cat A researcher) from 2008-09 to 2015-16, and the percentage change in total funding 
over this period is given in Table 5. 
 

UoA 2008-09 2009-10 2015-16 
QR (£) QR/V (£) REG (£) REG/V (£) REG (£) REG/V (£) 

Chemistry 7,205,271   45,005   9,639,151   60,513   8,948,568   45,424   
Physics 9,561,353   45,227   10,678,647   55,238   11,141,886   56,904   
Math Sci 7,701,833   39,094   6,020,472   24,165   6,277,381   26,659   
CS & IT 9,042,687   45,647   13,742,023   48,209   10,742,44   34,664   

 
Table 4.  SFC funding (total and total per Cat A researcher) awards to physical science disciplines 

 
 

UoA 2009-10 2014-15 2015-16 
Chemistry 34% 54% 24% 
Physics 12% 19% 17% 
Math Sci -22% -13% -18% 
CS & IT 52% 63% 19% 

 
Table 5.  % change in total SFC funding to physical science disciplines relative to 2008-09 

 
The low funding awarded to Scottish mathematical sciences (compared to science and engineering 
subjects in Scotland and to mathematical sciences in England) is a threat to the health of the 
discipline.  As shown in Table 6, 5.5% fewer Cat A staff were submitted to REF 2014 than RAE 
2008, and it is becoming increasing difficult for departments to make the case for appointments in 
mathematical sciences in competition with higher-funded areas.  This is damaging to future 
research potential at a time when the economic benefits of mathematical sciences research are 
becoming more important.  For example, two key findings from the 2012 EPSRC-commissioned 



study (by Deloitte) are that mathematical sciences research contributes 16% of UK gross value 
added (GVA) and is the basis of 10% of UK jobs. 

 
 

Cat A staff (FTE) RAE 2008 REF 2014  % change 
  Panel B - UK 12, 234   13,352   9.1% 
  Math Sci - UK 1,924   1,931   0.3% 
  Math Sci - Scot 249   235   -5.5% 

 
Table 6.  Staff volume submitted to RAE 2008 and REF 2014 

 
 
 
 


