
 

The Higher Education and Research Group: Explainer Series 

QUALITY IN UNIVERSITIES: MEASUREMENT AND PRODUCTIVITY IMPACT 
 
Quality is one of the cornerstones of a great university. It impacts reputation in both education 
and research and the interactions between the two including the consequences on student 
recruitment, both domestic and international.  
 
Quality inevitably has an impact on costs because, simply put, high quality costs more. The 
empirical evident is the quality in research costs considerably more – both in time and money. 
These costs, and the related impact on productivity, means that the quality data management, 
including, its collection, measurement and curation is an important facet of productivity 
assessment.  
 
Another in the HERG explainer series, introduces and describes the Research and Education 
Efficiency Frontier (REEF) approach to the measurement of productivity. If unfamiliar with 
REEF, you might choose to read this Explainer in conjunction with the material that follows.  
 
 This Explainer document:  

• describes the REEF methodology measurements, including how data on quality can be 
used in productivity assessments; 

• introduces and describes the ‘base level’ measures of quality where public data and 
sector-wide outcomes are involved; 

• describes the options and choices institutions have to maximize the utility of the 
productivity measures including: weighting of quality outputs, filtering outputs and/or 
the creation of multiple-dimensional REEF productivity measures.  

 
The ‘Base level’ of quality measurement  
 
The REEF productivity results used in the public descriptions relate to what are referred to as 
‘base level’ quality results.  
 
These base level results can be thought of as a ‘fair average’ research and education quality 
sufficient to attain the provider category ‘Australian University’ as required under the recently 
affirmed Higher Education Threshold Standards 2021.  
 
The Australian Bureau of Statistics (ABS) issued a paper in September 2020 entitled “University 
output measures in the Australian National Accounts: experimental estimates”, which like 
HERG, employed the same ‘base level’ measure of quality. Subsequently, in August 2021, the 
ABS released an ‘experimental series’ on whole-of-sector Australian university productivity  
which employed an identical approach to measuring quality.   

 
While, both HERG and the ABS use this base level in the assessment of university productivity, 
there are other potentially important choices that, in a range of circumstances and in a variety 
of applications, are important to finding valid and reliable measurements of individual 
university productivity.  
 
Put simply, for ‘base level’ applications, the teaching quality levels used in the REEF productivity 
measure are consistent with and constructed from the quality of education provided to students 
by the university. No weighting or filtering is added. In respect of research quality, all 



publications that are publicly attributed to the university are included. That is to say, the 
approach respects the decision to attach attribution for the research to the respective  
university. Again, at the ‘base level’ no filtering or weighting is applied. The quality applied is, in 
effect, the quality decisions made across the many members of each campus over and over 
again. If an individual researcher believes that his or her research is of a quality level deserving 
of publication and the research is indeed published in a journal or other outlet captured by 
REEF and the research includes as the affiliation to the university, then it is added to the 
publication record of the university. Similarly, if academic staff complete, at the quality level 
determined by those involved, the teaching of a unit or subject then that counts as part of the 
teaching activity of the university. Put more directly, the ‘quality’ level used in the ‘base’ level of 
REEF is determined by the university, and its representatives, itself.  
 
That said, there are more nuanced and targeted ways to add measures of quality differentiation. 
This goes beyond the ‘base level ‘ when only publicly available data is applied. In the situation of 
confidential client-specific engagements, there are a range of other quality measures, for both 
research and education. These are tailored to client preferences and, generally use data 
available from within-institution sources. There are important choices that institutions can 
make in respect of measuring research and teaching quality to suit the particular needs of 
individual clients. This is used when describing and analysing quality and when making a 
comprehensive and targeted assessment of productivity in a university. This is particularly the 
case when there is a clear strategic intent or direction that needs to be monitored and evaluated 
involving productivity.  
 
Particular specifications of quality can also be applied when evaluating within-institution 
productivity – that is to say, when a university seeks to determine productivity differences 
between academic units (such as faculties or schools) within the university.  
 
In terms of overarching measures of ‘quality’ it is noted that many university ranking products 
claim and are seen by some, as being measures of quality. HERG monitors the rankings of 
Academic Ranking of World Universities by Shanghai Jiao Tong University, World University 
Rankings published by the Times Higher Education and  the QS World University Rankings. 
These are seen as measures of quality by some including prospective international students.  
 
Measuring Research quality 
 
A significant issue is that, while the term ‘research quality’ is easily used, it is not as easily 
calibrated in a valid and reliable way. The Excellence in Research for Australia (ERA) process 
has been an important forward in assessing the quality of research outcomes. These can be 
averaged across an entire institution or applied at two- or four- digit level as required. The 
REEF methodology can be recalibrated using ERA ratings where clients’ needs require this. The 
weighting and/or filtering process is described below.  
 
There are other ways of assessing research quality. These can include the rating of journals in 
FORs where data of this type is available as a contemporary measure (and this still occurs in 
several FORs). Also, research quality can be assessed by way of impact factor of journals. The 
use of citations is a further measure of quality. This measure is especially important in some 
fields – less so in others. The use of citations does, however, introduce issues of time lag; and in 
some fields of research this can be very long indeed.  
 
Measuring Education quality 
 
Like research quality, education quality is not easy to calibrate, and there are fewer national and 
international measures. Calibration at ‘whole-of-sector’ level is more problematic. This explains 
why the ABS may have chosen the path that it has taken at the sector wide level. In respect of 



teaching quality, the Quality Indicators for Learning and Teaching (QILT) process has been 
important, publicly available, data for assessing the quality of education outcomes. This can  be 
incorporated into the REEF methodology without client specific data being required.  
 
When an individual university has tailored student evaluation surveys and data in addition to 
QILT scores, and where these are consistent in content and are administered across the entire 
institution, then this client specific data can be used as a valid measure of teaching quality for 
the entire institution. In such circumstances, a more nuanced and detailed education quality 
assessment can be used in the REEF methodology. Alumni data can, where available, also be 
incorporated.  
 
Additionally, on certain occasions, HERG has used simple measures of teaching quality such 
academic staff / student ratios given their historic place in higher education management. The 
limitations of such simple benchmarks are discussed with clients prior to their use.  
 
Increasing the utility of quality measures 
 
As noted, at its base level when using public data only, the REEF methodology uses standardized 
‘base level’ measures of quality. That is to say, the measures are consistent across the Australian 
university sector - all publications and students’ education are regarded as being at an 
‘adequate’ level of quality.  
 
For purposes of assessing productivity this has been found to be an appropriate starting point. 
However, as noted above, some universities may seek additional quality differentiation in 
respect of either education, research or both. 
 
The mechanisms of how these added measures can be incorporated also includes a range of 
choices available to the client to support a well targeted outcome valid for the purpose for 
which it is put. There are a number of different ways within the REEF methodology this can be 
done. These include: (1) the weighting of quality outputs, (2) filtering outputs and/or (3) the 
creation of a third dimensional REEF productivity measures expressly capturing quality.  
 
The first of these relates to weighting. Quality in either education or research can be 
incorporated in the REEF methodology as a weight - where higher quality is weighted using 
linear or non-linear weights. These weights are a matter determined in consultation with the 
institution and can be calibrated in concert with the institution’s values and needs. 
 
A second method is to filter the relevant data – this can apply to either or both education and 
research data. Filtering can include where lower quality results, such as publications in journals 
which are less impactful or less prestigious, are excluded from the productivity analysis. Other 
options to suit client needs can be incorporated in assessing productivity.  
 
Additionally, and where this is useful to meet client needs, a third dimension to the REEF index 
can be added to reflect a single or aggregate measure of quality. This is a way of including 
quality in the REEF methodology without disturbing the comparability of the two-dimensional 
results. This allows for direct comparisons to other institutions including to directly assess the 
intertemporal change in quality.   
 
Alternatively, this third dimension can be used to add a further characteristic, not directly 
relating to teaching or research quality. Other uses of a third dimension can include a single or 
composite measure of other factors, such as measures of diversity and equity, disability, 
innovation, stakeholder engagement or impact on local, regional, national or international 
communities or the economies more broadly. Another way of using the third dimension in 
REEF, is to measure a key further dimension. For example, for some clients, the use of student 



attrition, can provide direct and impactful results on this important aspect of the education 
aspect of as university’s activities.  
 
The Cost of High-quality research and education 
 
A key reason why the issue of quality is of importance in the measurement of productivity is the 
increased cost of quality and therefore the decline in output per dollars spent (and decline in 
output per unit of academic staff time, being the alternative input measure used in REEF). 
Variation in quality will also impact on the time taken by academic staff, and others, in the 
execution of teaching and research activities.  
 
In this context, HERG acknowledges that where there are increases in research quality, there are 
significant consequences on measurable productivity when calibrated against expenditure on 
academic activities. This is the case because there is likely a significant difference in the cost of 
higher or ‘elite’ quality research outcomes as compared to ‘regular’ or average’ quality scholarly 
outputs. Recent research1 has, for one field of research quantified this differential cost finding 
that publications which were categorized as ‘elite’ cost approximately four times the dollar 
value in expenditure as compared with ‘regular’ scholarly publications. Similar results shown 
significant differences in the consumption of academic staff time were also found.  
 
As noted below, changes in the overall balance between higher and lower quality of research 
are, therefore, likely to reveal themselves in changes in productivity results. An increase in 
research quality, all other things remaining equal, will show itself in declining research 
productivity; while decreasing quality will likely be linked to increases in productivity. Such 
change in either direction, however, is rarely quick.  
 
Does quality impact on productivity? 
 
Can we tell if quality has impacted on measured productivity? The short answer is – yes – this is 
especially so where we see decreases in productivity growth. There are instances, around ten 
percent of the population of Australian universities in any one year in the years since 2001, 
where research productivity has noticeably declined for an individual university compared with 
itself over time, year-on-year.  
 
Despite an institution often pointing to multiple anecdotal examples of research quality 
improvement, research quality improvement across the whole institution is not necessarily 
observable, at least in the short or even medium term. What might explain this apparent 
inconsistency?  
 
Easily observable high-quality research ‘hotspots’, often in a visible field of research (which can 
present itself as a research centre or program or even in individual researcher or team of 
researchers) can understandably become more prominent.  
 
Such hotspots can be highly important but are generally not sufficiently common across an 
institution and often the great majority of the research across the campus remains not 
statistically significantly different to previous levels of quality.  
 
At whole of institution level, the REEF methodology is intentionally designed to measure 
research productivity comprehensively – that is to say, hotspots – even when highly visible and 
publicly celebrated - are not weighted more heavily in the calibration of overall institutional 

 
1 Houghton, K., N. Bagranoff and C Jubb (2021); The Funding of Higher Education: An Empirical Examination of 
the Cost of Education in Business Schools, Abacus, Volume 57, Issue 4, pp. 780-809. 



research productivity. Thus, across a medium to large comprehensive university, a significant 
measurable shift in research quality is rarely achievable in the short run.  
 
In the circumstance where internal client data (based on either academic units or fields of 
research/fields of education) are available, one can more readily observe the effects of quality 
change in ‘hotspots’ and apply the type of forensic analysis described above. This is often best 
achieved by measurements taken at the four digit FOR level.  
 
At whole of institution level, the REEF methodology can estimate the likelihood of quality being 
the key explanation of negative or static productivity growth. So even without granular data, the 
plausibility of the ‘quality’ explanation of declining productivity explanation can be tested.  
 
Take the more common situation where research productivity (as measured by the levels of 
expenditure) is declining at whole of institution level and the public explanation is that this is 
explained by one or other interested party as ‘quality’ improvements. Can the validity of this 
explanation be tested? The short answer is – yes. The plausibility of such an explanation can be 
tested out – at least to some extent.  
 
Recall that the REEF methodology can use either the institution’s use of expenditure as the input 
measure of productivity or academic staff time.  Where there is a decline in productivity using 
expenditure and where the productivity measure using academic staff is not declining - we have 
a clear incongruity. This is to say, we have a situation where the trajectories of the two 
productivity measures – expenditure and staff time - are moving in opposing directions.  In this 
circumstance, where the overall or net trajectories are going in opposite directions, it is highly 
unlikely that quality changes explain a decline in productivity as measured by expenditure. This 
is so as, we see from empirical data, quality is costly in both time and money.   
 
The example shown in the chart at the end of this section below, shows the productivity 
performance of a university from 2001 to 2019. There is a clear net improvement in both 
teaching and research productivity between 2001, the first year for which REEF productivity 
data is kept, and 2016. Then, when measured in relation to productivity using expenditure as 
the base, there is a net measurable decline from 2016 to 2019.  Some might take the view that it 
is plausibly explained by improved research and teaching quality as both research and, to a 
lesser extent, teaching productivity have declined over this period.  
 
The year-by-year changes in productivity as measured by expenditure were: 2016 to 2017 -
4.1%; 2017 to 2018 – 4.3% and 2018 to 2019 – 5.3%. That is to say, there is a decline over time 
culminating a cumulative decline over the period 2016 to 2019 of well over 10%.  
 
Over the same three-year period, the cumulative productivity improvement of this university, as 
measured by academic staff productivity, is positive and around 10%. The difference in 
trajectory of productivity as measured by reference to the use of expenditure and productivity 
as measured by the use of academic staff is stark.  
 
The divergence of productivity change trajectories – one based on expenditure and the other on 
academic staff time - is not consistent with the improving quality explanation. Other than in rare 
and exceptional circumstances, quality improvements consume both time and money.  
 
Arguably, a more plausible explanation in these differing trajectories is that there are sizable 
expenditures directed at the non-academic components of the university which have not – or at 
least not yet – resulted in measurable productivity gains. Such expenditures include, for 
example, consultancy fees, restructuring costs, enlarged administrative overheads and the like. 
When targeted and successful, these activities and expenditures can yield productivity gains. 



Where they are not, they can result in productivity losses. Productivity losses can be reversed, 
and there are many examples of this across the sector.  
 
A key point here is that the REEF methodology can be employed to point to where productivity 
gains can be more likely achieved.   
 

 
 
Concluding Remarks 
 
Quality counts, and in universities, quality counts in a variety of ways but the mechanisms for 
measuring quality – in its many dimensions – is imperfect. As with the ABS, the HERG developed 
REEF methodology uses a ‘base level’ measure of quality – in both education and research. With 
more granular, generally client-based data, a number of mechanisms and measures of quality 
can be incorporated into the REEF index measure of productivity – whether measured by 
reference to expenditure or academic time or both.  
 
The incorporation of quality can be done at whole of institution level, either at a point in time or 
intertemporally. This can also be executed at within-institution level, where more granular data 
can provide a rich picture of the performance of academic units or FORs/FOEs within the 
university.  
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