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ABSTRACT 
The Research Excellence Framework is a high-stakes exercise used by the UK government to allocate billions of pounds of quality-related research (QR) funding and used by the media to rank universities and their departments in national league tables. The 2008, 2014 and 2021 assessments were zero-sum games in terms of league table position because the outcomes were captured as Grade Point Averages (GPA) on a ratio scale, unlike the 1996 and 2001 iterations when departments were ranked on a simple seven-point ordinal scale. Although league tables were never part of the assessment itself, they were inevitable in 2008, 2014 and 2021 given the nature of the scoring, and subsequent league table position had a significant effect on investment and disinvestment within universities. This paper uses data from the 2008, 2014 and 2021 assessments to look at the changing competitiveness of different subjects, the size of submissions, and how these are related to QR funding. It finds that competition in the UK research sector is exceptionally tough, but that competitiveness and QR funding are so closely related to submission size that it calls into question the benefit of carrying out any more assessment exercises in their current format. 
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Introduction 
The Research Excellence Framework (REF), previously known as the Research Assessment Exercise (RAE), is an assessment exercise undertaken (approximately) every seven years on behalf of the UK government to gauge the quality of research in its universities (Kelly 2016a). It is the means by which the UK government shares out billions of pounds in Quality-related Research (QR) funding and is used by the media to rank the relative prestige of the nation’s universities. The most recent iterations of the REF took place in 2021 and 2014. Previous RAE iterations took place in 1986, 1989, 1992, 1996, 2001 and 2008. 

The 2008, 2014 and 2021 assessments differed from their predecessors in that the outcomes were captured as Grade Point Averages (GPA) on a ratio scale, unlike the 1996 and 2001 iterations where departments were ranked simply on a seven-point ordinal scale. Although league tables were never compiled as part of the assessment, they were inevitable in 2008, 2014 and 2021 given the GPA scoring, and subsequent league table position had a significant effect on investment and disinvestment within universities as departments vied with each other for dwindling resources. 

Introduction to the Herfindahl Index 
The Herfindahl Index (HI) is a measure of competition between organisations in a sector (Kelly 2016a). It is widely applied in mergers, competition and antitrust law in the US (Lovett 1988) and is used to measure economic concentration and diversity in investment portfolios. HI is defined as the sum of the squares of the market shares of the ‘N’ largest, most significant organisations within an industry, where the market shares are expressed as fractions. 

                    N
   HI  =   si2
                  i=1







where si is the market share of organisation i in the market. 

HI can range from 1/N to 1, where N is the number of organisations in the market. A high HI indicates a lack of competition, and an increasing HI over time suggests that a ‘player’ is increasing its market power. The Herfindahl Index is superior to other competition metrics because it gives more weight to larger organisations since market shares are squared in the formula, prior to being summed (Kelly 2016a). 

When all organisations have equal shares in the market, the reciprocal of the HI is the number of organisations in a sector. For example, in a market with five competing organisations each with a 20 percent market share, 

HI = 5(0.202) = 0.2

And the reciprocal of the index, 

HI-1 = 5

When firms have unequal shares, the reciprocal of the index indicates the ‘equivalent’ number of organisations in a sector, and the HI can distinguish between situations that otherwise might be regarded as similar. A simple example can illustrate this (Kelly 2016a). Suppose that in one situation six large organisations produce between them 90% of the goods or services in a market, 15% each, and the remaining 10% of the output is divided equally among 10 smaller providers. And suppose that in a second situation one organization produces 80% of the services in a market while five others provide 2% each and the remaining 10% of the output is divided among 10 equally sized small providers. In both cases, there are 16 organisations competing. If a simple descriptor were used instead of the HI, like the common approach of measuring the market share of the ‘Biggest Six Organisations’, the Concentration Ratio would be 90% in both situations. Yet the first scenario has significant competition, whereas the second scenario is close to a monopoly (Kelly 2016a). Concentration Ratios like the Biggest Six Organisations measure have 
“very serious drawbacks” according to the US Justice Department's Antitrust Division (Calkins 1983) because they assume that size distribution among the top six firms is irrelevant, “which is obviously silly” (ibid). The Herfindahl Index solves this shortcoming, as the following calculations illustrate: 

Scenario 1: 
HI = 6(0.152) + 10(0.012)
= 0.136 

Scenario 2: 
HI = 0.802 + 5(0.022) + 10(0.012)
= 0.643

As we noted already, when firms have unequal shares as here, the reciprocal of the index indicates the ‘equivalent’ number of firms in the sector. In Scenario 2, the market structure (of having one organisation provide 80% of the services while five others produce 2% each, and the remaining 10% is divided among 10 equally sized small organisations) is equivalent to having 1.56 firms of the same size. In Scenario 1, the market structure is equivalent to having 7.35 organisations of the same size. 

The Herfindahl Index is correlated with the number of organisations (N) in a sector because its lower limit (when the firms have equal market shares) is 1/N. When organisations have equal market share, a sector with three organisations (say) must have a higher HI than a sector with 20 organisations (say), but as market shares within a sector diverge from equality, the HI can sometimes be bigger with a larger number of organisations (Kelly 2016a).  

In the commercial world of anti-trust regulation, if the Herfindahl Index is above a certain threshold then regulators consider the market to be too concentrated with a higher likelihood of collusion and monopoly. In the US, the actual threshold is considered critical, while in the EU regulators prefer to focus on changes to the HI (Kelly 2016a). According to the Anti-Trust Division of the US Department of Justice guidelines on mergers: a HI below 0.01 indicates a ‘highly competitive’ market; between 0.01 and 0.15 indicates an ‘unconcentrated’ market; between 0.15 and 0.25 indicates a market of ‘moderate concentration’; and a HI above 0.25 indicates ‘high concentration’. Both the US Department of Justice and the US Federal Trade Commission use the Herfindahl Index as a screening tool to determine whether proposed mergers are likely to raise anti-trust concerns, and HI increases greater than 0.01 generally trigger an investigation (Kelly 2016a). 

Of course, the usefulness of the HI in any market depends on how the market is defined. For example, if one were to look at the UK retail banking sector and find that it contained five banks each with a 20% market share, the sector would look fairly competitive, but one of these banks might handle 80% of all UK mortgages while another bank might handle 90% of all savings accounts. Each of these banks, within a seemingly competitive market, could behave as a near monopoly and in fact the entire market might as well be a monopoly as far as the unfortunate mortgage holder or saver is concerned. The problem is that the term ‘UK retail banking sector’ needs to be more carefully defined; perhaps in the example given above, as separate markets – a mortgage market and a savings market. And markets also need to be properly defined geographically. A particular ‘high street bank’ might have a 20% market share overall in the UK, but have a 90% market share in a particular region, like the north of England say. To reiterate: the challenge is to define the market carefully enough so that the HI can do its job (Kelly 2016a). 


Measuring market share in higher education research 
In the commercial sector, it is difficult to define a competition space, as we have noted already in relation to the retail banking example above, but it is relatively easy to define market share (Kelly 2016a). Since commercial enterprises by definition act in pursuit of profit, market share can be defined in terms of the portion of the overall profit or expenditure in a sector, or by using proxies for profit such as a company’s share of subscribers to services like social media platforms or satellite television. The converse problem exists in education: it is relatively easy to define the competition space because the sector is so regulated, but difficult to define market share. Admittedly, in state schools say, there are geographical limits on the areas within which they can compete so we could use pupil enrolment numbers as the numerator of market share (and the total number of pupils available in the catchment area as the denominator), but in higher education we need to differentiate between teaching activities and research activities (Kelly 2016b). Income streams from undergraduate teaching, although there are no geographical boundaries, can be easily defined because the number of students is very stable within institutions for any given three-year period and what students are paying in fees is known, as are the limits to recruitment imposed by university estate infrastructure. The problem is more acute when trying to define what market share means for research in higher education because there is no fixed total and it is a mixed-motive game with universities being forced to bid together for funding from a hugely diverse range of sources (Kelly 2016b). In this paper, which looks at competitiveness in research and not teaching, the numerator of choice is the number of staff submitted for RAE2008, REF2014 and REF2021 for each academic subject or ‘Unit of Assessment’ (UoA). This can be justified on the basis that over the last two decades, staff who were not research-productive were not returned (Times Higher Education 2015) and for REF2021 all research-contracted staff had to be submitted. The unit of analysis is the UoA rather than the university; the purpose being to explore how subject-specific competition has changed since 2001, which was the start date for the RAE2008 census period. 

Our proxy denominator of choice for calculating market share for RAE2008, REF2014 and REF2021 data is the total number of submitted staff in each UoA across all universities submitting to that UoA, so in order to calculate the HI for the sixty-seven UoA in RAE2008, the thirty-six UoA in REF2014 and the thirty-four UoA in the REF2021, we will use as base the number of submitted staff in each department as a fraction of the total staff actually returned in that UoA. 

As an example, Table 1 shows the fourteen submitting university departments in Civil Engineering in REF2014 (Kelly 2016a). The HI is calculated using the formula

                    N
              si2
                  i=1






where si is the market share of each university in the UoA, defined for HI purposes as the number of staff submitted as a fraction of the total staff submitted in Civil Engineering.  HI turns out to be 0.089 for this UoA.

Table 1 here


The Research Excellence Framework
Research Excellence Frameworks (REF), previously called Research Assessment Exercises (RAE), were undertaken in 1986, 1989, 1992, 1996, 2001, 2008, 2014 and 2021. As the exercises grew in significance they also grew in spurious accuracy and in bureaucracy, and the interval between successive iterations grew from three years, to four, to five, to the current seven. In REF2021, 157 universities participated representing more than 76,000 research-contracted staff and covering 34 UoA. The prize was a share of the £2 billion pot of QR funding, divided among universities in proportion to how well each institution performed in the assessment, which for all academic subjects was carried out by peer-review panels against pre-agreed quality standards. Universities submitted each of their departments to one particular UoA, although individual members of staff in a university department might be returned to a different UoA. For example, an academic in the Economics department might be returned to the Sociology UoA if their work was substantively and methodologically sociological rather than econometric, say. Research-intensive universities submitted all their departments to the REF, but some less research-intensive universities chose not make a return in subjects if those departments were teaching-focused or not conducting research to a high enough standard. Universities made only one submission per UoA - there were occasional anomalies; for example, when UCL and the Institute of Education merged in December 2014, and when the University of Manchester merged with UMIST in 2004 - but some large university departments submitted to more than one UoA. For example, a school of Social Science might submit some of its staff to UoA21 (Politics), other staff to UoA22 (Social Work) and yet more staff to UoA23 (Sociology). 

In the final reckoning then, a UoA comprises of a list of universities who made a submission to that UoA. For example, Table 1 shows UoA14 (Civil & Construction Engineering) for REF2014. Fourteen universities submitted their engineering departments (or groupings within their departments) to this UoA. Of course, there were a lot more than fourteen research-active Engineering departments in the UK in 2014 – there were 88 in 2021 (see Table 4) – but some departments did not specialise in Civil or chose to submit to other UoAs like General Engineering (UoA15) instead. 

The exercises have always been controversial and the validity of attempting to gauge the value of scholarship, even when utilising an expert review process, has been widely debated (e.g. Stronach 2007 v. Brown 2007; Kelly 2016a), but universities and their departments continue to ‘game’ the assessment exercises vigorously, as they have always done. Aggressive internal decisions were made in preparation for REF2021 as to which colleagues were employed on ‘balanced’ contracts with a ‘significant research component’ (Times Higher Education 2015), especially when the regulations for REF2021 (unlike previous iterations) obliged every UoA in every university to return every eligible member of staff.  

In the wake of RAE2008 it was widely reported that universities had been more selective in their 2008 entry than they had been in 2001 (RAE 2009, 1), and this trend continued into REF2014. REF2021 saw a stabilisation in the number of submitting departments, but a huge increase in staff returned because unlike previous iterations, universities were required to return all staff with a significant research component. For example, in the Education UoA: 
· In 1996, there were 103 submitting departments and 2806 staff; 
· In 2001, there were 83 departments and 2055 staff; 
· In 2008, there were 82 departments and 1903 staff; 
· In 2014, there were 76 departments (IoE was part of UCL at the time the assessment exercise was conducted but they had made separate submissions) and 1446 staff; 
· In 2021, there were 83 departments and 2168 staff. 

It is worth noting that the (department and staff) numbers for 2001, 2008 and 2021 are quite similar, showing that ‘everyone on a research contract’ in REF2021 (1903) was a similar total to the selective staff returns of 2001 and 2008. Clearly, a significant number of academics were switched to teaching-only contracts over the course of the intervening two decades. The aggressive blip occurred in 2014 - staff returned was down 24% on 2008 - before rising 50% in 2021 as the obligation to return everyone was imposed. This confirms the impression across the sector that the iteration in 2014 was super-selective. In fact, in 2014, Education returned 1446 staff from a total of 4281 eligible staff (34%) so a significant number of academics were switched to teaching-only contracts in the run-up to 2021 as all eligible staff in 2021 amounted to 2168. 

Table 2 here
Table 3 here

In RAE2008, in total, there were 67 UoA. These are shown on Table 2. In REF2014, the list was dramatically reduced through amalgamation to 36 UoA, which are shown on Table 3 along with their pre-amalgamation RAE2008 ‘constituents'. Some of the more significant changes to note in the switch from RAE2008 to REF2014 include:
· The range of sub-disciplines in clinical medicine (UoA1 Cardiovascular medicine, UoA22 Cancer Studies, UoA3 Infection & Immunology, UoA4 Other hospital-based clinical subjects & UoA55 Other laboratory-based clinical subjects) was simplified into one UoA (UoA1 Clinical Medicine).
· The three UoA in mathematics (UoA20 Pure, UoA21 Applied and UoA22 Statistics) were merged into a single UoA10 Mathematical Sciences.
· In RAE2008, clinical psychology and non-clinical psychology were in different UoA (UoA9 Psychiatry, neuroscience & clinical psychology and UoA44 Psychology) whereas in REF2014, Psychology as a single subject was in UoA4 (Psychology, psychiatry & neuroscience).
· Area Studies in REF2014 (UoA27) was the amalgamation of four from RAE2008: UoA47 (American & Anglophone studies); UoA48 (Middle Eastern & African studies); UoA49 (Asian studies); and UoA50 (European studies).
· Modern languages & linguistics in REF2014 (UoA28) was the amalgamation of seven from RAE2008: UoA51 (Russian, Slavonic & East European languages); UoA52 (French); UoA53 (German, Dutch & Scandinavian languages); UoA54 (Italian); UoA55 (Iberian & Latin American languages); UoA56 (Celtic studies); and UoA58 (Linguistics). 

In REF2021, there were 34 UoA. These are shown on Table 4 with their HI in descending order (least competitive first). They are very similar to the 2014 UoA except that: 
· The four Engineering disciplines (UoA12 Aeronautical, mechanical, chemical & manufacturing engineering, UoA13 Electrical & electronic engineering, metallurgy & materials, UoA14 Civil & Construction engineering & UoA15 General engineering) were amalgamated into one (UoA12 Engineering); and 
· A new UoA (15) was created for Archaeology, which was previously (in REF2014) included with Geography and Environmental studies in UoA17.

Table 4 here

For REF2021, submissions were made by HEIs in March 2021 and the 34 sub-panels conducted the assessment across the following year, working (as in previous iterations) under the guidance of four Main Panels. The subject areas covered by each of the Main Panels is broadly defined as follows: Main Panel A - Medicine, health and life sciences; Main Panel B - Physical sciences, engineering and mathematics; Main Panel C - Social sciences; Main Panel D - Arts and Humanities. Each UoA was assessed by subject-specific panels of experts using a common framework, with ongoing moderation within and between these panels.


The REF2021 methodology
There were 34 UoA in REF2021, down from 36 in 2014 for reasons already explained. These covered the full range of academic departments across the UK’s 157 universities. 28 submissions were from ‘single subject universities’ (e.g. Royal College of Music; Courtauld Institute of Art) and a further seven (e.g. Liverpool School of Tropical Medicine; University of St Mark & St John) submitted only two UoA. The remaining 122 universities made multiple (three or more) submissions. (In REF2014, there were 154 submissions of which 26 were from single subject universities.) The Russell Group universities, representing the UK’s 24 leading research-intensive institutions, all made multiple submissions (on average to 25 UoA) ranging from 11 from Imperial College to 30 from Cambridge. Typically, as in 2014, comprehensive universities submitted all their academic departments for assessment. 

For each UoA, 60% of the overall grade (down from 65% in 2014) was attributable to staff publications or ‘Outputs’, 25% to the demonstrable ‘Impact’ of the research (up from 20% in 2014), and 15 per cent to the research ‘Environment’ of the submitting department (the same as in 2014). 

· Outputs were graded as in 2014 on a five-point scale: 4* for world-leading; 3* for internationally excellent; 2* for internationally recognised; 1* for nationally recognised; and U for Unclassified. 
· Impact as in 2014 was judged in terms of ‘reach’ and ‘significance’ on a nine-point scale 0, 0.5, 1, … 3.5, 4: 4* indicating ‘outstanding’; 3* for ‘very considerable’; 2* for ‘considerable’; 1* for ‘recognised but modest’; and U for ‘Unclassified’. The nine-point scale was subsequently converted to the five-point scale by splitting ‘half scores’ equally between the two adjacent whole scores; for example, one Impact Case Study out of a total of five graded 3.5* would add 10% into 4* and 10% into 3*. 
· Environment as in 2014 was judged in terms of ‘vitality’ and ‘sustainability’ on a nine-point scale 0, 0.5, 1,… 3.5, 4: 4* for an environment conducive to producing world-class research and outstanding impact; 3* for an environment conducive to producing internationally excellent research and very considerable impact; 2* for an environment conducive to producing internationally recognised research and considerable impact; 1* for an environment conducive to producing nationally recognised research and recognised but modest impact; and U for an environment not conducive to producing 1* research or enabling impact. Environment was assessed in four equally weighted sections in a Unit statement (‘Template REF 5b’): context and strategy; people; income; and collaboration and contribution. The nine-point scale was subsequently converted to the five-point scale by splitting ‘half scores’ equally between the two adjacent whole scores; for example, a score of 3.5* for ‘Income’ would add 12.5% into 4* and 12.5% into 3*. 

As in 2014, these three grades were then weighted according to their respective percentages and brought together for each submitting department to produce an overall Grade Profile across the five different quality categories: 4* for world-leading; 3* for internationally excellent; 2* for internationally recognised; 1* for nationally recognised; and U (Unclassified) for research falling below the standard of nationally recognised work. 

Table 5 shows a worked example from REF2021 of how an Overall Grade Profile is calculated for one particular UoA in a university. 

Table 5 here

The results from REF2021 were published in May 2022 - delayed from the original date in December 2021 because the entire assessment exercise had been set back six months as a result of the Covid19 pandemic - by UK Research and Innovation (UKRI) on behalf of the four funding councils in the UK: Research England; the Scottish Funding Council; the Higher Education Funding Council for Wales; and the Department for the Economy, Northern Ireland. UKRI did not aggregate Grade Profiles into combined overall Grade Point Averages (GPA) for each submitting university or department, but this was done subsequently by newspapers like the Times Higher Education (THE) and other media outlets. 


Public league table methodologies
For REF2014, Outputs comprised the ‘best-four’ publications from each submitted member of staff for the seven years of the census period (i.e. since the previous 2008 exercise census date), with reductions allowed for early career researchers, part-timers and those who had periods of leave. Impact was introduced in 2014 for the first time and was assessed using Impact Case Studies (ICS) which described the non-academic impact of the department’s research during the census period. Environment was assessed on a range of aspects of each submitting department; for example, the number of doctoral completions and the amount of research income earned during the REF period. Only those academics who had contracts of employment of at least 0.2 full-time equivalent (f.t.e.) on the REF census date (31 October 2013) and whose primary employment function was to undertake research (with or without teaching) were eligible for inclusion. Research Assistants, unless they were named as a Principal Investigator on a prestigious research grant, were not eligible because they were deemed not to be independent researchers in their own right (HEFCE 2011). 

The media weighted the research profiles as follows: they multiplied the percentage of 4* research by 4, the percentage of 3* research by 3, the percentage of 2* research by 2, and the percentage of 1* research by 1. HEFCE itself did something similar for allocating its QR funding following RAE2008 (HEFCE 2008) using a weighting system 7, 3 and 1 for 4*, 3* and 2* activity respectively, but following REF2014, HEFCE weighted 4* research four times more heavily than 3* research (Times Higher Education 2015). The totals were then summed and divided by 100 to produce a GPA between 0 and 4 for each university department and for each university. Where a university submitted fewer than four people to a particular UoA, HEFCE suppressed its Quality Profile, so that it was impossible to calculate a GPA for these institutions. The tables aggregated the individual UoA grade profiles into a single overall university profile based on the number of f.t.e. staff submitted to each UoA, so that larger departments counted for more in calculating a university’s overall ranking. 

GPA tables were published in the THE on 18 December 2014 (Times Higher Education 2014), following the publication of the REF results the same day. This was followed two weeks later by the THE’s Research Intensity tables (Times Higher Education 2015). Research Intensity was a positive addition to the then existing suite of interpretive metrics because it took account of the proportion of eligible staff submitted. University departments were ranked according to their overall GPA weighted by the fraction of eligible staff submitted. Research Intensity is similar to Research Power (GPA multiplied by the raw number of staff submitted) in that both are attempts to combine volume and quality in the ranking. 

For REF2021, Outputs were returned as a block from each university department. Broadly speaking, each research-contracted member of staff was obliged to submit between one and five publications, up to an overall total of 2.5 times the number of staff (N) employed by the department on the census date. For example, a department with 50 f.t.e. eligible staff had to submit its best 125 publications. Certain reductions for special individual staff circumstances were allowed and members of staff who departed during the REF assessment period were permitted to contribute to the total 2.5N without increasing the ‘N’. As in REF 2014, only those academics who had contracts of employment of at least 0.2 f.t.e. on the REF census date and whose primary employment function was to undertake research were eligible for inclusion. In this sense, the 2021 REF was decoupled from the individual academic, thus reducing the extent of staff ‘poaching’ between universities in the run up to the census date but increasing the degrees of freedom in the ‘game playing’ when selecting the 2.5N Outputs. 

Media outlets like the Times Higher Education weighted the research profiles as they did in 2014: they multiplied the percentage of 4* research by 4, the percentage of 3* research by 3, the percentage of 2* research by 2, and the percentage of 1* research by 1. The totals were then summed and divided by 100 to produce a GPA for each university department and for each university. For the overall institutional table, THE aggregated the individual UoA grade profiles into a single university quality profile based on the number of f.t.e. staff submitted to each UoA, maintaining the view that larger departments should count for more in calculating an institution’s overall quality.

GPA tables were published in the THE on 12 May 2022 (Times Higher Education 2022), following the publication of the REF results the same day. Since every UoA in every university returned 100% of eligible staff, there were no Research Intensity tables this time. Instead, media outlets reverted to calculating only Research Power (GPA x f.t.e.) as they had done in 2008 as their metric for combining volume and quality in the ranking, and then scaling that figure so that the highest score in the ranking was 1,000. 


Methodology used in this paper
As explained above, some UoA from REF2014 merged or split for REF2021: there were four UoA for Engineering in 2014 (12, 13, 14 and 15), but only one in 2021 (UoA 12); and while Geography, Environmental Studies and Archaeology constituted a single UoA (17) in 2014, Archaeology became a separate UoA (15) in 2021. When the Herfindahl indices are compared across all three exercises, as they are on Table 10 and Figure 2, these UoA are omitted. 

For technical reasons, including differences in how Research England and the Higher Education Statistics Agency (HESA) convert fractional contracts to f.t.e. on their respective census dates, the percentage of staff returned sometimes marginally exceeds one hundred per cent. It is also worth noting that percentages are sometimes marginally lower that they should be on the rare occasions when Research Assistants were returned for the REF because the HESA data did not include Research Assistants. Furthermore, Oxford and Cambridge colleges had staff submitted for the REF who were not included in the HESA data. 


Applying the Herfindahl Index to REF2014
The HI have been calculated for all thirty-six UoA in REF2014 and these are shown on Table 6, along with the number of departments submitted to each UoA. The table shows the HI in descending order, with the least competitive subjects coming first. Table 6 also shows the reciprocals of HI, which indicate the theoretical equivalent number of competitors across the sector. The more competitive the UoA, the smaller the HI and the bigger the ‘equivalent number’ of organisations. 

Table 6 here


Applying the Herfindahl Index to REF2021 
The HI were calculated for all thirty-four UoA in REF2021 and these have already been shown on Table 4, along with the number of departments submitted to each UoA (REF 2022) and the reciprocals of HI. The table shows the HI in descending order, with the least competitive subjects coming first.


Analysis of REF2014
Applying the US Department of Justice (Anti-Trust Division) definitions to HI, the REF overall can be defined as ‘highly competitive’ (HI < 0.01). The largest UoA are not necessarily the most competitive – for example, (refer to the bottom of Table 10) the second-smallest UoA (Communication, Cultural & Media, with 20 departments) and the second-largest UoA (Computer Science & Informatics, with 89 departments) are both among the most competitive - but there is a strong correlation between size (number of submitted departments) and competitiveness (low HI). The Pearson R is 0.7743 (N=36, Tstat=7.1346, DF=34, p=3.02E-08) and the Spearman Rank is 0.8227 (N=36, Tstat=8.4386, DF=34, p=7.45E-10).

The five least competitive UoA were: Civil & Construction Engineering; Aeronautical, Mechanical, Chemical & Manufacturing Engineering; Classics; Public Health; and Area Studies. The most competitive were: Music, Drama, Dance & Performing Arts; Business & Management; English; Allied Health Professions; and Computer Science. 


Analysis of REF2021
The HI in descending order for REF 2021 are shown on Table 4. The least competitive UoA are near the top of the table and the size of each UoA is again shown for convenience. Again, like REF2014, REF2021 is ‘highly competitive’ (HI < 0.01) as defined by the US Department of Justice Anti-Trust Division. And again, the largest UoA are not necessarily the most competitive, but there is an even stronger correlation between size (number of submitted departments) and competitiveness (low HI) than in REF2014. The Pearson R for REF2021 is 0.8274 (N=34, Tstat=8.334, DF=32, p=1.6E-09) and the Spearman Rank is 0.9176 (N=34, Tstat=13.0583, DF=32, p=2.29E-14).

The three least competitive UoA were also among the least competitive in REF2014: Classics; Area Studies; and Public Health. Remarkably, all five of the most competitive UoA in REF2014 were also the most competitive in REF2021: Music, Drama, Dance & Performing Arts; Business & Management; Computer Science; English; and Allied Health Professions. It is not clear why these UoA should consistently be the most competitive. There are no discernible characteristics inherent to the submitting departments that mark them out as unusual. The simple explanation is that each of these UoA collectively forms a large ‘balanced’ market of competitors, which the HI metric favours, and very little changed for them between 2014 and 2021. 

Table 7 and Figure 1 show changes in the size of submissions between REF2014 and REF2021. Most UoA were stable in terms of size. The outliers were: UoA16 Architecture (-18%); UoA17 Geography & Environment (-24%); UoA22 Social Work (+23%); UoA23 Sociology (+28%); UoA28 Modern Languages (-18%); UoA36 Communications (+190%). 

Table 13 here

Figure 1 here


Transitioning from RAE2008 to REF2014
A comparative analysis of REF2014 and RAE2008 is shown on Table 8 and Table 9 (data from HEFCE 2008). Table 8 shows all sixty-seven UoA from 2008RAE, with their HI. Table 9 shows the sixty-seven 2008 UoA merged into the thirty-six UoA used in the 2014 REF; for example, Clinical Medicine, UoA1 in 2014, is the amalgamation of five 2008 UoA: Cardiovascular Medicine (UoA1 in 2008), Cancer Studies (UoA2), Infection & Immunology (UoA3), Other Hospital-based Clinical Studies (UoA4) and Other Laboratory-based Clinical Studies (UoA5). The HI for the thirty-six ‘merged-adjusted’ 2008 UoA shown on Table 9 were re-calculated from the original data (HEFCE 2008). 

Table 8 here

Table 9 here

Table 10 and Figure 2 show in summary the Herfindahl indices for RAE2008 (adjusted and recalculated to account for the subsequent reduction in the number of UoA), REF2014 and REF2021

Table 10 here
Figure 2 here


Research Power and QR funding
Research Power gives a close indication of the relative size of the QR block grant that each institution receives (or is likely to receive) on the basis of the REF results. Table 11 and Figure 3 shows QR funding against GPA for the REF2014 for Russell Group universities in England. (The formula is slightly different in Scotland, England, Wales and Northern Ireland.) Table 12 and Figure 4 shows QR funding against Research Power for REF2014 for Russell Group universities in England. Table 13 and Figure 5 shows QR funding against the raw number of staff returned for the same group. Clearly, looking at Figure 4, Research Power is a very good predictor of QR funding; much better than GPA. The correlation between GPA and QR funding is so low, and the correlation with raw size (number of staff submitted) so high (see Figure 5), it is unsurprising that the corelation with Research Power is so good. Really, the predictor of QR funding is the size of the participating university in terms of its raw number of research-contracted staff. 

Table 11 here
Figure 3 here
Table 12 here
Figure 4 here
Table 13 here
Figure 5 here

Conclusion 
RAE2008, REF2014 and REF2021 were zero-sum exercises in a way that RAE1996 and RAE2001 were not because of the fine-grained nature of the later outcomes. RAE1996 and RAE2001 only ranked departments in seven tiered groups – 1, 2, 3b, 3a, 4, 5 and 5* - so it was impossible to construct complete orderings for league tables, but the subsequent exercises in 2008, 2014 and 2021 quantified the outcomes to a single GPA, correct to two decimal places, so that each department and university could be precisely ranked. For one department or university to break into the top ten, say, another one had to be pushed out, which was not the case with the earlier iterations. This spurious precision – the idea of being able to measure research quality to an accuracy of two decimal places - is frankly absurd, and coupled with the pressure on universities as a result of overcrowding and the imperative to maximize undergraduate fee income, has encouraged universities to look post facto at the relative performance of their constituent departments: sometimes with a hawkish view to disinvestment; at other times, more dovishly, as areas for investment. The ‘safest’ subject areas will therefore be those that add prestige in terms of league-table reputation, add income in terms of the QR block grant, and which are over-subscribed in terms of undergraduate student recruitment. The last is perhaps a delayed function of the first. 

This paper looked at RAE2008, REF2014 and REF2021, which together spanned two decades of research, looking at methodologies, similarities and differences in the assessment exercises, changes in competition at the level of the UoA, changes in submission size, and the relationship between competition, size and QR funding. In terms of competition, the paper used the Herfindahl Index, which has a very auspicious provenance in the regulation of competition in both the US and internationally, finding that by commercial standards, research competition in the UK university sector is ‘highly competitive’ (HI < 0.01) across all UoA and across all research assessments over the past two decades. This would be regarded as exceptionally tough in any business setting. The paper also measured the relationship between the degree of competition and the size of the UoA submissions, finding them strongly correlated. 

If the primary purpose of the UK’s research assessment exercise is to gauge the quality of research output across the university sector, its secondary purpose is explicitly to act as an algorithm for distributing billions of pounds in QR funding. This paper analysed the link between that QR funding and submission size for research intensive universities in England and (as with competition) found them to be very strongly correlated. This begs the question: if the extent of competition in different subjects is strongly correlated with size, and if size (and therefore research power) is very strongly correlated to QR funding, what is the point of retaining the REF as a funding mechanism? It is a very time-consuming and expensive exercise with a massive opportunity cost for academic staff, and a recurring nightmare for university administrators. It would be easier, cheaper, more efficient and just as effective simply to use submission size. And if the REF were decoupled from its other function – simply measuring research quality - there are less time-consuming and lighter-touch approaches that could be used. These options might include sampling - assuming an agreed ‘pool’ of Outputs and an agreed ‘population’ of staff - which is a more secure approach that crude bibliographic and citation data, but carries with it the danger that staff might drastically reduce their total research output to avoid having a sub-optimal publication sampled. It might also be possible to use Artificial Intelligence / Machine Learning protocols to reduce the ‘gaming’ that has become the defining feature of the REF, especially since Research Intensity was lost as a metric in REF2021. Of course, every assessment system that involves choice can, by definition, be gamed, but this can be limited by reducing the degrees of freedom. For REF2014, the ‘best-four’ publications from each member of staff were chosen for submission. This had fewer degrees of freedom than REF2021, where outputs were returned as a block with each member of staff submitting between one and five publications, up to an overall total of 2.5 times the number of staff. The gaming in REF2014 was in being able to select which staff to return and by moving ‘unproductive’ staff to teaching-only contracts. For REF2021, all research staff were returned, so the change to the regulations did not reduce the degrees of freedom; it just changed the game from ‘choosing the block of staff’ to ‘choosing the block of outputs’. However, the 2014 gaming was exposed by the Research Intensity metric, which recorded the percentage of eligible staff returned, but there was no equivalent exposure for the 2021 gaming. The institutional-level Environment template showed the distribution of Outputs per capita for each UoA, but this was not a formal criterion in the assessment. 

In its heyday and despite the criticism, research assessment exercises career-enhancing for ambitious and productive young academics who were poached – or promoted in situ in response to the threat of being poached – on foot of having outstanding publications. Staff brought their publications with them if and when they went from one university to another, but following the recommendation of the Stern Review (Stern 2016: para 73, p.21) this ‘output portability’ is to be stopped for all future iterations: publications will henceforth become the ‘property’ of the institution where they were written. Up to and including REF2014, publications simply travelled with their authors to their new universities. In REF2021, as a ‘transitional approach’, publications could be claimed by both the university where they were written and the new university to which the author had transferred (HEFCE 2017: para 33, p7), but in future publications may only be claimed by the university where they were written. This is intended to reduce churn in the sector and save universities from demand-rate salaries, but it is a restraint of trade that has removed the main benefit of the REF for younger academics. Another nail in the REF coffin. 

Of course, as Kelly (2016a) has pointed out, research assessments ignore those harder-to-quantify social contributions made by universities and their departments; not least ‘the creation and maintenance of a civilized society’ and ‘the education of a viable workforce and an active citizenry’ (ibid). Self-confident comprehensive universities discern this contribution, but successive research assessments have created internal competitive pressures in many institutions and as this paper has shown, this has been unnecessary. It is claimed by policy-makers that the audience for REF results is the government, societal stakeholders and the international higher education community, but in practice the audience has been largely internal and in this respect the exercises have been at their most destructive. Across the sector we have seen ‘discipline deaths’ at world-leading universities - for example, the demise of History as a subject at Imperial College London, despite it being ranked first in the UK (out of 83) in 2008 – as the struggle for estate and staffing resources is actualized and refocused within higher education institutions. If REF exercises were necessary for QR funding purposes, then universities would have to suffer these harmful side effects in silence, but they are not necessary – raw size does the same job - so we may have seen the last of these exercises in their current format. 
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Figure 1. Changes in the number of submissions between REF2014 and REF2021




Figure 2. The Herfindahl indices for RAE2008, REF2014 and REF2021





Figure 3. REF2014 GPA and QR income (2021/22) for English Russell Group universities 




Figure 4. REF2014 Power and QR income (2021/22) for English Russell Group universities 




Figure 5. REF2014 staff returned and QR income (2021/22) for English Russell Group universities 













	University
	Staff submitted to REF (n)
	s = n/392
	s2

	Imperial
	57
	0.145
	0.021

	Sheffield
	35
	0.089
	0.008

	QUB
	34
	0.087
	0.008

	Dundee
	15
	0.038
	0.002

	Loughborough
	32
	0.082
	0.007

	Newcastle
	41
	0.105
	0.011

	Strathclyde
	20
	0.051
	0.003

	Manchester
	22
	0.056
	0.003

	Leeds 
	45
	0.115
	0.013

	Birmingham
	18
	0.046
	0.002

	UCL
	38
	0.097
	0.009

	Cardiff
	14
	0.036
	0.001

	Bradford 
	7
	0.018
	0.0003

	Napier 
	14
	0.036
	0.0013

	TOTALS
	392 (83%)
	Total s = 1.00
	HI = 0.089



Table 1. Example: calculating the Herfindahl index for Civil Engineering (UoA 14) in REF2014





	RAE2008 UoA
	No. submissions 
	HI
	RAE2008 UoA
(continued)
	No. submissions
	HI

	1 Cardiovascular medicine
	13
	0.096
	35 Accounting & finance
	14
	0.101

	2 Cancer Studies
	18
	0.060
	36 Business & management studies
	90
	0.019

	3 Infection & Immunology
	15
	0.086
	37 Library & information mangt.
	21
	0.079

	4 Other hospital based clinical 
	28
	0.076
	38 Law
	67
	0.024

	5 Other laboratory based clinical 
	10
	0.171
	39 Politics & International studies
	59
	0.025

	6 Epidemiology & public health
	21
	0.098
	40 Social work & social policy 
	 68
	0.022

	7 Health services research
	24
	0.059
	41 Sociology
	39
	0.034

	8 Primary care etc.
	14
	0.082
	42 Anthropology
	19
	0.065

	9 Psychiatry, neuroscience etc.
	17
	0.128
	43 Development studies
	10
	0.129

	10 Dentistry
	14
	0.087
	44 Psychology
	76
	0.018

	11 Nursing & midwifery
	36
	0.040
	45 Education
	82
	0.034

	12 Allied health professions 
	70
	0.017
	46 Sports-related studies
	39
	0.040

	13 Pharmacy 
	15
	0.084
	47 American & Anglophone area 
	8
	0.179

	14 Biological sciences
	52
	0.032
	48 Middle eastern & African studies
	8
	0.196

	15 Pre-clinical & human biological 
	13
	0.096
	49 Asian studies
	10
	0.146

	16 Agriculture, veterinary & food 
	28
	0.060
	50 European studies
	27
	0.052

	17 Earth systems & environmental 
	42
	0.036
	51 Russian, Slavonic & East European 
	15
	0.173

	18 Chemistry
	33
	0.040
	52 French
	33
	0.039

	19 Physics
	42
	0.040
	53 German, Dutch & Scandinavian 
	29
	0.043

	20 Pure mathematics
	38
	0.039
	54 Italian
	18
	0.064

	21 Applied mathematics
	46
	0.035
	55 Iberian & Latin American 
	29
	0.041

	22 Statistics & Operational Research
	31
	0.043
	56 Celtic studies
	13
	0.093

	23 Computer science & informatics
	81
	0.018
	57 English language & literature
	87
	0.017

	24 Electrical and electronic engin.
	34
	0.043
	58 Linguistics
	25
	0.061

	25 General engineering etc.
	52
	0.037
	59 Classics, Byzantine & mod. Greek 
	24
	0.067

	26 Chemical eng.
	10
	0.115
	60 Philosophy
	42
	0.043

	27 Civil eng.
	23
	0.055
	61 Theology & religious studies
	38
	0.040

	28 Mech., aero. & manufact. engin.
	33
	0.064
	62 History
	83
	0.021

	29 Metallurgy & materials
	20
	0.074
	63 Art & design
	72
	0.032

	30 Architecture 
	35
	0.046
	64 History of art, architecture & design
	30
	0.040

	31 Town & country planning
	26
	0.054
	65 Drama, dance & performing arts
	42
	0.029

	32 Geography & environmental 
	49
	0.026
	66 Communications, cultural & media 
	47
	0.026

	33 Archaeology
	26
	0.060
	67 Music
	53
	0.022

	34 Economics & econometrics
	35
	0.040
	 
	
	 



Table 2. All sixty-seven RAE2008 UoA with their HI and number of submissions




	2008 & 2014 UoA
	Equiv. UoA in 2008
	2014 HI
	2008 (merged) HI

	1. Clinical medicine
	1-5
	0.0544
	0.0226 *

	2. Public health etc
	6-8
	0.0715
	0.0318 *

	3. Allied health etc
	10-13
	0.0163
	0.0106 *

	4. Psychology etc
	9,44
	0.0350
	0.0212 *

	5. Bio. Sciences
	14,15
	0.0409
	0.0247 *

	6. Agriculture etc
	16
	0.0605
	0.0603

	7. Earth Syst. etc
	17
	0.0348
	0.0358

	8. Chemistry
	18
	0.0339
	0.0395

	9. Physics
	19
	0.0389
	0.0401

	10. Math. Sciences
	20-22
	0.0323
	0.0135 *

	11. Comp. Sc. etc
	23
	0.0168
	0.0184

	12. Aero, Mech engin.
	26,28
	0.0754
	0.0463 *

	13. Electrical engineering
	24,29
	0.0375
	0.0275 *

	14. Civil & Const. engin.
	27
	0.0890
	0.0549

	15. General engineering
	25
	0.0328
	0.0367

	16. Architect. etc
	30,31
	0.0402
	0.0253 *

	17. Geography etc
	32,33
	0.0188
	0.0179 *

	18. Economics etc
	34
	0.0452
	0.0395

	19. Business & Mangt.
	35,36
	0.0160
	0.0172 *

	20. Law
	38
	0.0238
	0.0235

	21. Politics etc
	39
	0.0279
	0.0253

	22. Social work etc
	40
	0.0222
	0.0221

	23. Sociology
	41
	0.0433
	0.0336

	24. Anthropology etc
	42,43
	0.0509
	0.0434 *

	25. Education
	45
	0.0365
	0.0339

	26. Sport etc
	46
	0.0307
	0.0396

	27. Area Studies
	47-50
	0.0686
	0.0276 *

	28. Mod. Lang. etc
	51-56,58
	0.0322
	0.0092 *

	29. English etc
	57
	0.0162
	0.0172

	30. History
	62
	0.0226
	0.0207

	31. Classics
	59
	0.0725
	0.0666

	32. Philosophy
	60
	0.0399
	0.0428

	33. Theology etc
	61
	0.0415
	0.0397

	34. Art & Design
	63,64
	0.0210
	0.0234 *

	35. Music etc
	65,67
	0.0144
	0.0124 *

	36. Communications 
	37,66
	0.0185
	0.0205 *



Table 3. HI for the REF2014 and the RAE2008 (adjusted). 
(* indicates the merged 2008 UoA) 



	2021 UoA
	Total no. of staff (f.t.e.)
submitted in each UoA
	No. of
depts.
	HI 
	Reciprocal of HI

	29. Classics
	448
	17
	0.0908
	11.01

	25. Area Studies
	580
	23
	0.0719
	13.91

	2. Public health etc
	2032
	33
	0.0717
	13.94

	6. Agriculture etc
	1398
	24
	0.0642
	15.57

	15. Archeology*
	497
	24
	0.0614
	16.28

	13. Architecture etc
	1527
	37
	0.0598
	16.74

	31. Theology etc
	505
	31
	0.0532
	18.78

	30. Philosophy
	692
	35
	0.0527
	18.99

	1. Clinical medicine
	4879
	31
	0.0525
	19.04

	22. Anthropology etc
	733
	26
	0.0474
	21.08

	16. Economics etc
	920
	25
	0.0462
	21.67

	5. Biol. Sciences
	2867
	42
	0.0413
	24.21

	21. Sociology
	1104
	37
	0.0352
	28.39

	7. Earth Systems etc
	1782
	39
	0.0348
	28.7

	9. Physics
	2215
	44
	0.0347
	28.79

	23. Education
	2168
	83
	0.0346
	28.92

	26. Modern Lang. etc
	1615
	47
	0.0325
	30.77

	8. Chemistry
	1502
	40
	0.0306
	32.67

	10. Math. Sciences
	2461
	53
	0.0301
	33.23

	19. Politics etc
	1962
	56
	0.0279
	35.86

	4. Psychology etc
	4040
	93
	0.0278
	36

	24. Sport etc
	1453
	61
	0.0256
	39.11

	14. Geography etc
	1855
	56
	0.0242
	41.34

	34. Communications etc
	1303
	58
	0.0232
	43.04

	32. Art & Design
	2607
	86
	0.023
	43.55

	28. History
	2360
	81
	0.0227
	44.06

	12 Engineering*
	7432
	88
	0.0225
	44.44

	18. Law
	2494
	69
	0.0217
	46.07

	20. Social work etc
	2105
	76
	0.0187
	53.56

	3. Allied health etc
	4770
	89
	0.0172
	58.09

	27. English etc
	2671
	92
	0.0162
	61.78

	11. Computer Sc. etc
	3002
	90
	0.0161
	62.2

	17. Business & Mangt.
	6634
	108
	0.0144
	69.66

	33. Music etc
	1523
	84
	0.0142
	70.2



Table 4. Number of submissions for REF2021 in descending order (least competitive first)
(* indicates excluded from final comparisons across 2008, 2014 and 2021 iterations)






	One individual UoA (with 22.4 f.t.e. staff submitted) in a particular university had the following outcome from its REF2021 submission

	Outputs
	Scores on the five-point scale for the department’s 56 publications (22.4x2.5) were:
· 18 at 4*
· 28 at 3*
· 9 at 2* 
· 1 at 1* 
· 0 at U
	In percentage terms, the Output profile is therefore:
· 32% at 4*
· 50% at 3*
· 16% at 2* 
· 2% at 1* 
· 0% at U

	Impact
	Scores for the department’s three Impact Case Studies (on the nine-point scale) were: 
· 3*
· 3*
· 3.5*
	The three ICS are equally weighted so the one-third awarded a 3.5* is divided equally between 3* and 4*, which produces an Impact profile of: 
· 17% (rounded from 16.67) at 4* 
· 83% (rounded from 83.33) at 3*
· 0% at 2*; 0% at 1*; 0% at U

	Environment
	Scores for the four constituent sections (on the nine-point scale) were: 
· 3* 
· 3* 
· 3*
· 3.5*
	This produces an Environment profile of:
· 13% (rounded from 12.5) at 4*
· 88% (rounded from 87.5) at 3*
· 0% at 2*; 0% at 1*; 0% at U

	

	Weighted 4*
	32x60+17x25+13x15 
= 2540/100 
	= 25.4%, rounded as 25%

	Weighted 3*
	50x60+83x25+88x15 
= 6395/100 
	= 63.95%, rounded as 64%

	Weighted 2*
	32x60+17x25+13x15 
= 2540/100 
	= 25.4%, rounded as 25%

	Weighted 1*
	2x60 = 120/100 
	= 1.2%, rounded as 1%

	

	Overall Grade Profile:
	
25 / 64 / 10 / 1




Table 5. A worked example: calculating the REF2021 Overall Grade Profile for one UoA in one university




	2014 UoA
	Total no. of staff submitted in each UoA
	No. of submissions
	HI 
	Reciprocal of HI

	14. Civil & Const. engin.
	392
	14
	0.089
	11

	12. Aero., Mech. engin.
	1153
	24
	0.0754
	13

	31. Classics
	384
	22
	0.0725
	14

	2. Public health etc
	1356
	32
	0.0715
	14

	27. Area Studies
	478
	23
	0.0686
	15

	6. Agriculture etc
	1042
	29
	0.0605
	17

	1. Clinical medicine
	3571
	31
	0.0544
	18

	24. Anthropology etc
	564
	25
	0.0509
	20

	18. Economics etc
	756
	28
	0.0452
	22

	23. Sociology
	704
	29
	0.0433
	23

	33. Theology etc
	414
	33
	0.0415
	24

	5. Biol. Sciences
	2376
	44
	0.0409
	24

	16. Architecture etc
	1025
	45
	0.0402
	25

	32. Philosophy
	592
	40
	0.0399
	25

	9. Physics
	1707
	41
	0.0389
	26

	13. Electrical engin.
	1072
	37
	0.0375
	27

	25. Education
	1446
	76
	0.0365
	27

	4. Psychology etc
	2522
	82
	0.035
	29

	7. Earth Systems etc
	1326
	45
	0.0348
	29

	8. Chemistry
	1233
	37
	0.0339
	29

	15. General engineering
	2451
	62
	0.0328
	30

	10. Math. Sciences
	1933
	53
	0.0323
	31

	28. Modern Lang. etc
	1387
	57
	0.0322
	31

	26. Sport etc
	789
	51
	0.0307
	33

	21. Politics etc
	1277
	56
	0.0279
	36

	20. Law
	1557
	67
	0.0238
	42

	30. History
	1787
	83
	0.0226
	44

	22. Social work etc
	1303
	62
	0.0222
	45

	34. Art & Design
	1610
	84
	0.021
	48

	17. Geography etc
	1675
	74
	0.0188
	53

	36. Communications etc
	939
	20
	0.0185
	54

	11. Computer Sc. etc
	2049
	89
	0.0168
	60

	3. Allied health etc
	2747
	94
	0.0163
	61

	29. English etc
	1956
	89
	0.0162
	62

	19. Business & Mangt.
	3322
	101
	0.016
	63

	35. Music etc
	1145
	84
	0.0144
	69



Table 6. Herfindahl indices in descending order for REF2014 (least competitive first)




	UoA
	REF2014: No. of submissions.
	REF2021: No. of submissions.

	1. Clinical Medicine
	31
	31

	2. Public health
	32
	33

	3. Allied health
	94
	89

	4. Psychol, psych & neuroscience
	82
	93

	5. Biological 
	44
	42

	6. Agriculture, veterinary
	29
	24

	7. Earth & environment
	45
	39

	8. Chemistry
	37
	40

	9. Physics
	41
	44

	10. Math
	53
	53

	11. Computer science
	89
	90

	16. Architecture 
	45
	37

	17. Geography & Environ
	74
	56

	18. Economics
	28
	25

	19. Business & Management
	101
	108

	20. Law
	67
	69

	21. Politics
	56
	56

	22. Social work
	62
	76

	23. Sociology
	29
	37

	24. Anthropology
	25
	26

	25. Education
	76
	83

	26. Sport etc
	51
	61

	27. Area Studies
	23
	23

	28. Modern languages
	57
	47

	29. English
	89
	92

	30. History
	83
	81

	31. Classics
	22
	17

	32. Philosophy
	40
	35

	33. Theology & Religious
	33
	31

	34. Art & Design
	84
	86

	35. Music, Drama etc
	84
	84

	36. Communications, Cultural etc
	20
	58



Table 7. Changes in the number of submissions between REF2014 and REF2021





	RAE2008 UoA
	HI
	 (continued)

	1 Cardiovascular medicine
	0.096
	35 Accounting & finance
	0.101

	2 Cancer Studies
	0.060
	36 Business & management studies
	0.019

	3 Infection & Immunology
	0.086
	37 Library & information mangt.
	0.079

	4 Other hospital based clinical 
	0.076
	38 Law
	0.024

	5 Other laboratory based clinical 
	0.171
	39 Politics & International studies
	0.025

	6 Epidemiology & public health
	0.098
	40 Social work & social policy 
	0.022

	7 Health services research
	0.059
	41 Sociology
	0.034

	8 Primary care etc.
	0.082
	42 Anthropology
	0.065

	9 Psychiatry, neuroscience etc.
	0.128
	43 Development studies
	0.129

	10 Dentistry
	0.087
	44 Psychology
	0.018

	11 Nursing & midwifery
	0.040
	45 Education
	0.034

	12 Allied health professions 
	0.017
	46 Sports-related studies
	0.040

	13 Pharmacy 
	0.084
	47 American & Anglophone area 
	0.179

	14 Biological sciences
	0.032
	48 Middle eastern & African studies
	0.196

	15 Pre-clinical & human biological 
	0.096
	49 Asian studies
	0.146

	16 Agriculture, veterinary & food 
	0.060
	50 European studies
	0.052

	17 Earth systems & environmental 
	0.036
	51 Russian, Slavonic & East European 
	0.173

	18 Chemistry
	0.040
	52 French
	0.039

	19 Physics
	0.040
	53 German, Dutch & Scandinavian 
	0.043

	20 Pure mathematics
	0.039
	54 Italian
	0.064

	21 Applied mathematics
	0.035
	55 Iberian & Latin American 
	0.041

	22 Statistics & Operational Research
	0.043
	56 Celtic studies
	0.093

	23 Computer science & informatics
	0.018
	57 English language & literature
	0.017

	24 Electrical and electronic engin.
	0.043
	58 Linguistics
	0.061

	25 General engineering etc.
	0.037
	59 Classics, Byzantine & mod. Greek 
	0.067

	26 Chemical eng.
	0.115
	60 Philosophy
	0.043

	27 Civil eng.
	0.055
	61 Theology & religious studies
	0.040

	28 Mech., aero. & manufact. engin.
	0.064
	62 History
	0.021

	29 Metallurgy & materials
	0.074
	63 Art & design
	0.032

	30 Architecture 
	0.046
	64 History of art, architecture & design
	0.040

	31 Town & country planning
	0.054
	65 Drama, dance & performing arts
	0.029

	32 Geography & environmental 
	0.026
	66 Communications, cultural & media 
	0.026

	33 Archaeology
	0.060
	67 Music
	0.022

	34 Economics & econometrics
	0.040
	 
	 



Table 8. All sixty-seven RAE2008 UoAs with their Herfindahl indices



	2014
UoA
	Equiv.
UoA in 2008
	
2014 HI
	2008
(merged) HI

	1. Clinical med.
	1-5
	0.0544
	0.0226 *

	2. Public health etc
	6-8
	0.0715
	0.0318 *

	3. Allied health etc
	10-13
	0.0163
	0.0106 *

	4. Psychology etc
	9,44
	0.0350
	0.0212 *

	5. Bio. Sciences
	14,15
	0.0409
	0.0247 *

	6. Agriculture etc
	16
	0.0605
	0.0603

	7. Earth Syst. etc
	17
	0.0348
	0.0358

	8. Chemistry
	18
	0.0339
	0.0395

	9. Physics
	19
	0.0389
	0.0401

	10. Math. Sciences
	20-22
	0.0323
	0.0135 *

	11. Comp. Sc. etc
	23
	0.0168
	0.0184

	12. Aero, Mech engin.
	26,28
	0.0754
	0.0463 *

	13. Electrical engin.
	24,29
	0.0375
	0.0275 *

	14. Civil & Const. engin.
	27
	0.0890
	0.0549

	15. General engineering
	25
	0.0328
	0.0367

	16. Architect. etc
	30,31
	0.0402
	0.0253 *

	17. Geography etc
	32,33
	0.0188
	0.0179 *

	18. Economics etc
	34
	0.0452
	0.0395

	19. Bus. & Mangt.
	35,36
	0.0160
	0.0172 *

	20. Law
	38
	0.0238
	0.0235

	21. Politics etc
	39
	0.0279
	0.0253

	22. Social work etc
	40
	0.0222
	0.0221

	23. Sociology
	41
	0.0433
	0.0336

	24. Anthropology etc
	42,43
	0.0509
	0.0434 *

	25. Education
	45
	0.0365
	0.0339

	26. Sport etc
	46
	0.0307
	0.0396

	27. Area Studies
	47-50
	0.0686
	0.0276 *

	28. Mod. Lang. etc
	51-56,58
	0.0322
	0.0092 *

	29. English etc
	57
	0.0162
	0.0172

	30. History
	62
	0.0226
	0.0207

	31. Classics
	59
	0.0725
	0.0666

	32. Philosophy
	60
	0.0399
	0.0428

	33. Theology etc
	61
	0.0415
	0.0397

	34. Art & Design
	63,64
	0.0210
	0.0234 *

	35. Music etc
	65,67
	0.0144
	0.0124 *

	36. Communications 
	37,66
	0.0185
	0.0205 *



Table 9. The Herfindahl indices for REF2014 and (adjusted) RAE2008 (* indicates a merged 2008 UoA).




	UoA
	2008 HI (adjusted)
	2014 HI
	2021 HI 

	1. Clinical Med
	0.0226
	0.0544
	0.0525

	2. Public health
	0.0318
	0.0715
	0.0717

	3. Allied health
	0.0106
	0.0163
	0.0172

	4. Psychol, psych & neuroscience
	0.0212
	0.035
	0.0278

	5. Biological 
	0.0247
	0.0409
	0.0413

	6. Agri, veterinary
	0.0603
	0.0605
	0.0642

	7. Earth & environ
	0.0358
	0.0348
	0.0348

	8. Chemistry
	0.0395
	0.0339
	0.0306

	9. Physics
	0.0401
	0.0389
	0.0347

	10. Math
	0.0135
	0.0323
	0.0301

	11. Computer science
	0.0184
	0.0168
	0.0161

	16. Architecture 
	0.0253
	0.0402
	0.0598

	17. Geog & Environ
	0.0179
	0.0188
	0.0242

	18. Economics
	0.0395
	0.0452
	0.0462

	19. Business & Mangt
	0.0172
	0.016
	0.0144

	20. Law
	0.0235
	0.0238
	0.0217

	21. Politics
	0.0253
	0.0279
	0.0279

	22. Social work
	0.0221
	0.0222
	0.0187

	23. Sociology
	0.0336
	0.0433
	0.0352

	24. Anthropology
	0.0434
	0.0509
	0.0474

	25. Education
	0.0339
	0.0365
	0.0346

	26. Sport etc
	0.0396
	0.0307
	0.0256

	27. Area Studies
	0.0276
	0.0686
	0.0719

	28. Modern languages
	0.0092
	0.0322
	0.0325

	29. English
	0.0172
	0.0162
	0.0162

	30. History
	0.0207
	0.0226
	0.0227

	31. Classics
	0.0666
	0.0725
	0.0908

	32. Philosophy
	0.0428
	0.0399
	0.0527

	33. Theology & Religious
	0.0397
	0.0415
	0.0532

	34. Art & Design
	0.0234
	0.021
	0.023

	35. Music, Drama etc
	0.0124
	0.0144
	0.0142

	36. Comm, Cultural etc
	0.0205
	0.0185
	0.0232



Table 10. The Herfindahl indices for RAE2008, REF2014 and REF2021





	Institution name
	GPA in REF2014
	Annual Mainstream QR (£M)

	Oxford
	3.34
	82.3

	UCL
	3.22
	81.1

	Cambridge
	3.33
	74.3

	Manchester
	3.16
	44.3

	KCL
	3.23
	41.3

	Nottingham
	3.09
	36.5

	Leeds
	3.13
	30.9

	Imperial
	3.36
	50.0

	Sheffield
	3.17
	30.1

	Birmingham
	3.07
	27.0

	Bristol
	3.18
	34.3

	Southampton
	3.15
	33.6

	Warwick
	3.22
	27.2

	Newcastle
	3.09
	23.5

	Liverpool
	3.06
	19.6

	Durham
	3.14
	19.5

	QMU
	3.18
	19.3

	Exeter
	3.08
	18.0

	York
	3.17
	17.5

	LSE
	3.35
	14.4



Table 11. REF2014 GPA and QR income (2021/22) for English Russell Group universities 




	Institution name
	Power in REF2014
	Annual Mainstream QR (£M)

	Oxford
	8,047
	82.3

	UCL
	8,261
	81.1

	Cambridge
	6,952
	74.3

	Manchester
	4,933
	44.3

	KCL
	4,422
	41.3

	Nottingham
	4,340
	36.5

	Leeds
	3,597
	30.9

	Imperial
	4,223
	50.0

	Sheffield
	3,307
	30.1

	Birmingham
	3,271
	27.0

	Bristol
	3,618
	34.3

	Southampton
	3,506
	33.6

	Warwick
	2,997
	27.2

	Newcastle
	2,744
	23.5

	Liverpool
	2,325
	19.6

	Durham
	2,325
	19.5

	QMU
	2,133
	19.3

	Exeter
	2,267
	18.0

	York
	2,038
	17.5

	LSE
	1,783
	14.4



Table 12. REF2014 Power and QR income (2021/22) for English Russell Group universities 




	Institution name
	Staff (f.t.e.) returned
	Annual Mainstream QR (£M)

	Oxford
	2409.27
	82.3

	UCL
	2565.61
	81.1

	Cambridge
	2087.61
	74.3

	Manchester
	1561.16
	44.3

	KCL
	1369.0
	41.3

	Nottingham
	1404.38
	36.5

	Leeds
	1149.06
	30.9

	Imperial
	1256.86
	50.0

	Sheffield
	1043.10
	30.1

	Birmingham
	1065.31
	27.0

	Bristol
	1137.73
	34.3

	Southampton
	1112.96
	33.6

	Warwick
	930.68
	27.2

	Newcastle
	887.95
	23.5

	Liverpool
	759.82
	19.6

	Durham
	740.36
	19.5

	QMU
	670.81
	19.3

	Exeter
	736.18
	18.0

	York
	642.89
	17.5

	LSE
	532.18
	14.4



Table 13. REF2014 staff returned and QR income (2021/22) for English Russell Group universities 


  

2014 No. of submissions.	1. Clinical Med	2. Public health	3. Allied health	4. Psychol, psych 	&	 neurosc	5. Biological 	6. Agri, veterinary	7. Earth 	&	 environ	8. Chemistry	9. Physics	10. Math	11. Computer sc	16. Architecture 	17. Geog 	&	 Environ	18. Economics	19. Business 	&	 Mangt	20. Law	21. Politics	22. Social work	23. Sociology	24. Anthropology	25. Education	26. Sport etc	27. Area Studies	28. Mod langs	29. English	30. History	31. Classics	32. Philosophy	33. Theology 	&	 Religious	34. Art 	&	 Design	35. Music, Drama etc	36. Comm, Cultural etc	31	32	94	82	44	29	45	37	41	53	89	45	74	28	101	67	56	62	29	25	76	51	23	57	89	83	22	40	33	84	84	20	2021 No. of submissions.	1. Clinical Med	2. Public health	3. Allied health	4. Psychol, psych 	&	 neurosc	5. Biological 	6. Agri, veterinary	7. Earth 	&	 environ	8. Chemistry	9. Physics	10. Math	11. Computer sc	16. Architecture 	17. Geog 	&	 Environ	18. Economics	19. Business 	&	 Mangt	20. Law	21. Politics	22. Social work	23. Sociology	24. Anthropology	25. Education	26. Sport etc	27. Area Studies	28. Mod langs	29. English	30. History	31. Classics	32. Philosophy	33. Theology 	&	 Religious	34. Art 	&	 Design	35. Music, Drama etc	36. Comm, Cultural etc	31	33	89	93	42	24	39	40	44	53	90	37	56	25	108	69	56	76	37	26	83	61	23	47	92	81	17	35	31	86	84	58	




 

2008 HI	1. Clinical Med	2. Public health	3. Allied health	4. Psychol, psych 	&	 neurosc	5. Biological 	6. Agri, veterinary	7. Earth 	&	 environ	8. Chemistry	9. Physics	10. Math	11. Computer sc	16. Architecture 	17. Geog 	&	 Environ	18. Economics	19. Business 	&	 Mangt	20. Law	21. Politics	22. Social work	23. Sociology	24. Anthropology	25. Education	26. Sport etc	27. Area Studies	28. Mod langs	29. English	30. History	31. Classics	32. Philosophy	33. Theology 	&	 Religious	34. Art 	&	 Design	35. Music, Drama etc	36. Comm, Cultural etc	2.2599999999999999E-2	3.1800000000000002E-2	1.06E-2	2.12E-2	2.47E-2	6.0299999999999999E-2	3.5799999999999998E-2	3.95E-2	4.0099999999999997E-2	1.35E-2	1.84E-2	2.53E-2	1.7899999999999999E-2	3.95E-2	1.72E-2	2.35E-2	2.53E-2	2.2100000000000002E-2	3.3599999999999998E-2	4.3400000000000001E-2	3.39E-2	3.9600000000000003E-2	2.76E-2	9.1999999999999998E-3	1.72E-2	2.07E-2	6.6600000000000006E-2	4.2799999999999998E-2	3.9699999999999999E-2	2.3400000000000001E-2	1.24E-2	2.0500000000000001E-2	2014 HI	1. Clinical Med	2. Public health	3. Allied health	4. Psychol, psych 	&	 neurosc	5. Biological 	6. Agri, veterinary	7. Earth 	&	 environ	8. Chemistry	9. Physics	10. Math	11. Computer sc	16. Architecture 	17. Geog 	&	 Environ	18. Economics	19. Business 	&	 Mangt	20. Law	21. Politics	22. Social work	23. Sociology	24. Anthropology	25. Education	26. Sport etc	27. Area Studies	28. Mod langs	29. English	30. History	31. Classics	32. Philosophy	33. Theology 	&	 Religious	34. Art 	&	 Design	35. Music, Drama etc	36. Comm, Cultural etc	5.4399999999999997E-2	7.1499999999999994E-2	1.6299999999999999E-2	3.5000000000000003E-2	4.0899999999999999E-2	6.0499999999999998E-2	3.4799999999999998E-2	3.39E-2	3.8899999999999997E-2	3.2300000000000002E-2	1.6799999999999999E-2	4.02E-2	1.8800000000000001E-2	4.5199999999999997E-2	1.6E-2	2.3800000000000002E-2	2.7900000000000001E-2	2.2200000000000001E-2	4.3299999999999998E-2	5.0900000000000001E-2	3.6499999999999998E-2	3.0700000000000002E-2	6.8599999999999994E-2	3.2199999999999999E-2	1.6199999999999999E-2	2.2599999999999999E-2	7.2499999999999995E-2	3.9899999999999998E-2	4.1500000000000002E-2	2.1000000000000001E-2	1.44E-2	1.8499999999999999E-2	2021 HI 	1. Clinical Med	2. Public health	3. Allied health	4. Psychol, psych 	&	 neurosc	5. Biological 	6. Agri, veterinary	7. Earth 	&	 environ	8. Chemistry	9. Physics	10. Math	11. Computer sc	16. Architecture 	17. Geog 	&	 Environ	18. Economics	19. Business 	&	 Mangt	20. Law	21. Politics	22. Social work	23. Sociology	24. Anthropology	25. Education	26. Sport etc	27. Area Studies	28. Mod langs	29. English	30. History	31. Classics	32. Philosophy	33. Theology 	&	 Religious	34. Art 	&	 Design	35. Music, Drama etc	36. Comm, Cultural etc	5.2499999999999998E-2	7.17E-2	1.72E-2	2.7799999999999998E-2	4.1300000000000003E-2	6.4199999999999993E-2	3.4799999999999998E-2	3.0599999999999999E-2	3.4700000000000002E-2	3.0099999999999998E-2	1.61E-2	5.9799999999999999E-2	2.4199999999999999E-2	4.6199999999999998E-2	1.44E-2	2.1700000000000001E-2	2.7900000000000001E-2	1.8700000000000001E-2	3.5200000000000002E-2	4.7399999999999998E-2	3.4599999999999999E-2	2.5600000000000001E-2	7.1900000000000006E-2	3.2500000000000001E-2	1.6199999999999999E-2	2.2700000000000001E-2	9.0800000000000006E-2	5.2699999999999997E-2	5.3199999999999997E-2	2.3E-2	1.4200000000000001E-2	2.3199999999999998E-2	



REF2014 GPA v Annual Mainstream QR (2021/22) 
English RG universities
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