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The productivity measure used by the Higher Education and Research Group (HERG) is 
the Research and Education Efficiency (REEF) Index. 
  
REEF is a special version of frontier analysis and is uniquely suited to universities which 
have dual missions of education and research and where the costs of the two missions 
are not separated out into independent businesses. The HERG application involves the 
collection and curation of data directly relevant to the dual key functions of universities 
– education and research.  
  
Frontier analysis has its origins partly in the work of Nobel Prize winner Harry 
Markowitz to describe the optimal mix of risk and reward in investment.  However, it is 
applied commonly where the search is for the efficient mix of two or more output 
measures. That is to say, where there is more than one desired outcome. Further 
complexity occurs because there is not even a fixed or given relationship between these 
two or more outcomes.  
 
If there were only one activity and the only motive was profit, then the efficient choice is 
the one that maximises profit.  There would be no need for a frontier.  But in 
organisations with more than one activity, or more than one measure of success, using 
frontier analysis enables us to see where each measure is maximised in relation to the 
other measure. 
 
Universities have two crucial outcomes – teaching and research and the proportional 
relationship or mix between these two outcomes is not fixed either across universities 
at a single point in time nor across time for a given university. Solving for productivity 
optimization, as classically defined, is not possible. It is, however possible to provide a 
multivariate analysis of the inputs – expenditure and academic labour in supporting the 
chosen mix of output research and education.  
 
This solution is complex and might be best thought of as a ‘line of best fit’ through the 
data. That is to say, the solution is empirical. Further, the solution does not rely on 
survey data which, as described elsewhere, has methodological challenges in the 
context of measuring activities within universities. 
  
Numerous allocations of time and money are constantly made within universities by a 
range of managers, but the cumulative effect is hard to see.  One academic may be given 
a teaching load and a target for research output.  Another academic might be relieved of 
teaching for a period and be expected to produce more research.  A budget might fund 
some research-only or teaching-only staff, working alongside those expected to do 



both.  An organizational restructure might create research institutes with no expected 
education output.  A decision might be made to hire more administrators, in order to 
relieve academics of administration.  Or a different view could be taken, with 
automation and self-service by academics designed to replace administrators.  All of 
these decisions can occur simultaneously within a university, and sometimes even 
within a faculty!  Given this complexity, one needs a way of seeing what the ultimate 
outcome is, which is where the frontier analysis underpinning REEF provides a 
significant benefit to university management and those charged with overarching 
governance within universities. 
  
One application of the REEF methodology it provides a way of seeing where each 
university stands in relation to all others in the sector or those with which it normally 
compares itself.   
  
It also provides an internal picture of where their actual use of resources is taking them 
in terms of output.  The technique can be applied deep within the institution; for 
example, at department level, or Field of Education / Field of Research, or even at the 
level of individual academic.  And it can be applied to contrast dollars spent on 
administration versus academic activity. A further application of REEF is to provide 
support for evidence-based workload models.  
  
Thus, a second application is where REEF can be used to track productivity over time.  A 
particular institution’s productivity in education and research can be tracked over a 
designated period. This can be at whole of institution level or within an institution at 
academic unit level.  
  
No other performance measure can convey this kind of picture.  Activity-based costing 
shows what individual activities cost - although there always seems to be argument 
over the detail and the validity of the analysis particularly about non-evidence-based 
use of ‘cost drivers’. There are issues around ABC’s ability to validly deal with ‘joint and 
common costs’ that are naturally occurring in higher education. Even when one knows 
it, the implications for management are not clear.  If the reaction to an ABC analysis is to 
“get costs down”, this might actually be inefficient from an output perspective as so 
often cashflow measures are used. Although productivity and cashflow may be 
correlated in the very short-term, they are not the same thing.  
  
Another common measure is benchmarking.  Benchmarking contrasts inputs or outputs, 
but doesn’t show the picture for outputs at a given level of input. These measures are 
routinely reliant on survey data collection and, by and large, are only univariate.  
  
The REEF methodology, however, starts with audited financial statements and other 
verified public data.  And it assumes that an Australian university is performing at 
threshold levels of quality in education or research.  Otherwise, TEQSA would be 
intervening, and alarm bells would be ringing from QILT data, the ERA and so on. 
 
Client specific data can also be used yielding richer more granular results providing a 
forensic analysis of underlying efficiency. It does not rely on survey data but is empirical 
archival in approach and is univariate.  
  



Whatever else a management team tells itself about what it is doing, and how well, at 
the end of the day, research output and students educated can always be calculated, 
validated and divided into the expenditure totals audited by an Auditor-
General.  Frontier analysis allows us to see the outcomes comprehensively in one 
measure and clearly. 
  
We argue that frontier analysis, as shown in the REEF methodology (including the 
variants of the basic REEF model that are possible), can be a primary analytic tool, 
telling the organisation how it is tracking in the relative productivity of its education 
and research efforts.  If the organisation is unhappy with its performance, as against 
others or as against its earlier self or within specific parts of the organisation, it can then 
resort to ABC or benchmarking to dig deeper, but frontier analysis also generates 
important insights at granular levels. 
  
A public university with the joint (required) mission of education and research does not 
have a set of shareholders, the pressure of an AGM or a share price to tell it where it 
should be putting its efforts; and because the two missions of teaching and research are 
not separate (although there are often two distinct administrative structures supporting 
each output endeavour – and, unfortunately, competing with each other for scarce 
resources), it is often hard to see the end result clearly by looking at long lists of KPIs.   
 
Our use of multidimensional frontier analysis in REEF using curated data is uniquely 
suited to universities and tells all stakeholders – governments, governing bodies, 
management teams, students and student bodies, the public at large and any other 
interested stakeholder group – how efficient each institution is at delivering its complex 
dual mission according to the choices on teaching, research and quality that have been 
made. 
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