Identifying patterns of research performance in New Zealand’s universities
Under the Performance-Based Research Fund, the research performance of New Zealand’s tertiary education organisations is measured on a variety of dimensions.  Funding allocations are made on the basis of those performance measures.  This article uses this data to compare the research performance of New Zealand universities
 and to group them into categories, based on similarities in the pattern of performance across four dimensions.
A similar analysis is then applied to selected Australian universities to see if the patterns shown in the New Zealand universities are mirrored in other higher education systems. The degree of variation in the performance of Australian universities is also compared with that of the New Zealand universities.
Measures of New Zealand university performance
This analysis uses performance data for 2006 across the following four dimensions:
1. research quality
2. external research income

3. research degree completions, and 

4. teaching load.
Research quality is based on the average Performance-Based Research Fund (PBRF) quality score achieved by each university in the 2006 Performance-Based Research Fund Quality Evaluation. This measure shows the average level of peer-assessed quality per PBRF-eligible staff member. A participating staff member could be assigned a score between 0 and 10, with the latter representing the highest level of performance.
External research income (ERI) is the amount of external research income earned by the universities per PBRF-eligible full-time equivalent staff member. This measure gives an idea of the success of the university in winning funding both from the contestable government research funds and from business and community groups.

Research degree completions (RDC) are based on the number of research degree completions per PBRF-eligible full-time equivalent staff member. To reflect differences in the scale of research, doctorates have been assigned a weighting of 3 and masters completions a weighting of 1. This measure gives a sense of the contribution made by each university to the country’s research training effort.

Teaching load measures the number of equivalent full-time students at degree level or higher per PBRF-eligible staff member. This measure gives an idea of the higher education teaching load borne by each university. This can provide evidence of the intensity of research, as universities that concentrate on undergraduate teaching rather than postgraduate teaching and supervision will tend to have a higher teaching load.
The following section discusses how each of the universities performed most recently in these measures.

New Zealand university performance
The performance of the New Zealand universities across the four research dimensions is shown in Table 12.1. 
The top performing university in measured research quality was the University of Otago, which had an average quality score of 4.01.  The second highest performing university was the University of Auckland, which had an average quality score of 3.85. 
The average quality score achieved by the University of Otago was 2.1 times that of the Auckland University of Technology, which was the lowest performing university. The University of Otago also scored 1.4 times higher than Lincoln University, which had the second lowest average quality score. Of the four measures of performance used here, the variation among universities was lowest for the research quality measure.
Lincoln University attracted the highest amount of external research income per full-time equivalent PBRF-eligible staff member ($76,000). It was followed by the University of Auckland ($69,500) and the University of Otago ($55,400). 

The performance of Lincoln University was 4.2 times higher than that of the Auckland University of Technology, the lowest performing university in the external research income measure. Lincoln University’s performance in external research income was 2.7 times higher than that of the University of Canterbury, which had the second lowest external research income score. The external research income performance measure exhibited the largest variation among the universities.
The University of Auckland had the highest volume of research degree completions per full-time equivalent PBRF-eligible staff member (0.72), followed by the University of Waikato (0.66) and Massey University (0.57). The performance of the University of Auckland was 2.8 times higher than that of Lincoln University, the lowest performing university, and 2.2 times greater than that of Victoria University of Wellington, the second lowest performing university in the research degree completions measure.
In terms of teaching load, the Auckland University of Technology clearly had the largest number of enrolments at bachelors level or higher per full-time equivalent PBRF-eligible staff member (26.6). It was followed by Victoria University of Wellington (19.9) and the University of Canterbury (18.6). The performance of the Auckland University of Technology in terms of teaching load was 2.1 times greater than that of Lincoln University, the lowest performing university in this measure, and 1.8 times greater than that of the University of Otago, which had the second lowest average teaching load at bachelors level and higher.

Table 12.1:  New Zealand university performance per PBRF-eligible full-time equivalent staff member
	
	PBRF quality score
	ERI
	RDC
	Teaching load

	Auckland University 
of Technology
	1.86
	$18,134
	0.34
	26.6

	Lincoln University
	2.96
	$76,026
	0.26
	13.0

	Massey University
	3.06
	$34,178
	0.57
	17.2

	University of Auckland
	3.85
	$69,460
	0.72
	17.3

	University of Canterbury
	3.52
	$27,667
	0.48
	18.6

	University of Otago
	4.01
	$55,392
	0.53
	14.8

	University of Waikato
	3.73
	$30,269
	0.66
	18.5

	Victoria University 
of Wellington
	3.42
	$29,219
	0.33
	19.9

	University average
	3.50
	$45,649
	0.54
	17.8


Source:   Ministry of Education and Tertiary Education Commission.
Note:  This table treats the colleges of education as being merged with the universities.
Overall, the variation in research performance among the majority of New Zealand universities would appear relatively moderate in terms of quality and research degree completions. More variation was evident in the amount of external research income attracted and in the student to staff ratio.
Patterns of performance

The four measures of performance can be used to categorise the universities based on the similarities in their pattern of research performance. Figure 12.14 presents the performance of the universities compared with the average university performance for that measure. Although the graphs in Figure 12.14 do not have a scale, the university average has been set at a value of 1 for all four measures. For example, the University of Auckland achieved a PBRF average quality score that was 1.1 times the average for the university sub-sector (the University of Auckland research score divided by the all universities average research score = 3.85/3.50 = 1.1).

From the graphs of the universities in Figure 12.14, four categories of universities can be identified. These are: older universities with a medical school, older universities without a medical school, specialist universities and new universities. The universities that fit within each of these categories and their distinguishing characteristics are discussed in the next section.

Older university with medical school
University of Auckland and University of Otago. The pattern exhibited by universities in this category is above average performance in the three research measures and a lower than average teaching load. The lower teaching load reflects the relatively high proportion of postgraduate to bachelors-level students at these universities and indicates their strong emphasis on research.

The presence of medical schools means that these universities have greater access to a substantial amount of Health Research Council funding, a factor contributing to their above average external research income performance.

Also, both of these universities have been offering degrees for over 100 years, meaning they have a well-developed research capability.
Older university without medical school
University of Waikato, Victoria University of Wellington, University of Canterbury and Massey University. The pattern exhibited by the universities in this category is one of around average performance in the research degree completions and research quality measures and below average performance in the external research income measure. The one slight exception is Victoria University of Wellington, which had a lower research degree completion score than average.
The universities in this category have all been offering degrees for at least 40 years, although in the case of Canterbury and Victoria there have been degrees offered for more than 100 years. Therefore these universities generally have a well-developed level of research capability. 

Specialist university
Lincoln University.  This university exhibits a unique shape to its research performance graph, due to its above average external research income performance and lower than average research degree completions and research quality performance scores. The strong external research income performance is partly related to the specialised nature of Lincoln University – in its research, it focuses on the agricultural sciences subject area, one that attracts a considerable amount of research funding in New Zealand.

It is by far the smallest of the universities and has a lower number of bachelors-level or higher enrolments per full-time equivalent PBRF-eligible staff, although this is partly influenced by its specialisation in subjects related to the land-based industries.
New university

Auckland University of Technology.  This University is a newly created university, having been granted university status in 2000. Before then, it was a polytechnic and only began offering degree programmes in 1991. As a result, its research capability is much lower than that of the other universities and this is reflected in the lower level of performance across the dimensions of research quality, research degree completions and external research income. However, it has a much higher teaching load for its staff, a reflection of a relatively small proportion of postgraduate to bachelors-level enrolments, and its focus, at this stage, on bachelors-degree teaching.
Figure 12.13:  Performance of New Zealand universities
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Older universities without medical school
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Specialist university
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The Australian university system

In the Australian higher education system there are 37 public universities and two private universities. Of the public universities, there is a group of eight research-intensive universities (known as the G8). Mostly, these universities are older and based in metropolitan areas.
There is also a range of public universities established in the 1960s and 1970s many of which belong to a group called Innovation Research Universities Australia (IRU Australia). Twelve universities fit within this category.
A further set of public universities was created in the late 1980s to early 1990s, mainly from mergers of colleges of advanced education and institutes of technology. These institutions are commonly referred to as ‘Dawkins’ institutions.
 Sixteen universities fit into this category. 
There is also a newer ‘green fields’ university, the University of the Sunshine Coast, established in 1996 in response to demographic change.

A selection of universities from each of these groupings is used in this analysis to identify patterns in the Australian university research performance.
Measures of Australian university performance

The four measures used to assess the research performance of Australian universities are broadly similar to those used to group the New Zealand universities. One key difference is that there is no equivalent measure of peer-assessed research quality.  Therefore, a measure representing research productivity is substituted in this Australian analysis. 
Note that the number of research only and teaching and research full-time equivalent staff is used as the denominator in the performance measures below.

1. Quantity

The number of research publications per full-time equivalent staff member. This indicator gives a measure of the research productivity of each university.

2. External research income
External research income is the amount of external research income per full-time equivalent staff member. This gives an idea of the success of the university in winning funding both from the research funding council and from business and community groups.
3. Research degree completions
Research degree completions are based on the number of research degree completions per full-time equivalent staff member. This measure gives a sense of the contribution made by each university to the research training effort. Note that this data refers to 2005.

4. Teaching load 

The equivalent full-time student load at bachelors level and above per full-time equivalent staff member. This measure gives an idea of the higher education teaching load borne by each university.

The performance of six selected universities in each of these measures is presented in Table 12.2. Note that the university average presented in this table refers to the average performance of all 37 public universities.

Table 12.2:  Selected Australian university performance per full-time equivalent staff member
	
	University type
	Quantity
	ERI (AU$)
	RDC
	Teaching load

	University of Melbourne
	G8
	1.32
	$97,001
	0.62
	11.5

	University of Western Australia
	G8
	1.22
	$97,419
	0.63
	10.2

	Flinders University
	IRU
	1.26
	$50,250
	0.40
	14.4

	Macquarie University
	IRU
	1.63
	$35,358
	0.43
	22.8

	Central Queensland University
	Dawkins
	0.93
	$15,223
	0.20
	43.1

	University of the Sunshine Coast
	Green fields
	0.99
	$8,461
	0.19
	27.6

	Australian public university average
	
	1.23
	$58,909
	0.46
	17.5


Source: Department of Education, Employment and Workplace Relations and Universities Australia.
Figure 12.15 presents the performance of the selected universities in the four measures, compared with the average for all 37 public universities. The selected Australian universities also show a number of patterns similar to those in the New Zealand universities.

The two G8 universities, the Universities of Melbourne and Western Australia, display a pattern of performance similar to that of the Universities of Auckland and Otago. Both these Australian universities perform above the Australian university average in the three research measures and have a lower teaching load than average. The presence of a medical school at these institutions boosts their external research income performance and the lower teaching load reflects a higher proportion of postgraduate students compared with bachelors-level students.
Flinders University is an older university but is a non-G8 institution. It performs at just below the university average across all four measures, with its external research income being boosted by the presence of a medical school. It doesn’t fit easily into any of the four New Zealand categories, although it is probably closest in pattern of performance to the four older New Zealand universities without a medical school.

Macquarie University is also an older university but does not contain a medical school and displays the asymmetrical shape of the four New Zealand universities without a medical school. Macquarie’s lower external research income performance is the cause of the asymmetry in research performance in Figure 12.14.
Of the newer universities, both Central Queensland University and the University of the Sunshine Coast display a pattern of performance similar to that of the Auckland University of Technology. The higher than average teaching load per full-time equivalent staff member, reflects the greater concentration on teaching at the bachelors level. They also perform below average in the three research measures of performance. If the Australian measures included one of research quality instead of quantity, the pattern of research performance of these two Australian universities would likely be even closer to that of the Auckland University of Technology.

Given the number of newer universities in the Australian system and the highly differentiated nature of the system, there is clearly more variation in research performance exhibited than in the New Zealand university system.
Figure 12.14:   Performance of selected Australian universities
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Conclusion

The patterns of research performance identified in this study offer a snapshot of the variation in performance of New Zealand universities in 2006. The variation in performance that exists among the majority of universities in New Zealand is relatively moderate and, overall, it is much less than that found in the more highly differentiated Australian university system.

However, the variation in performance and the associated groupings of the universities as they currently exist may change, depending on future developments. For example, the Auckland University of Technology has been rapidly improving its research performance since becoming a university in 2000, albeit off a lower base than the other universities. In addition, the government has also committed extra funding to help develop the Auckland University of Technology’s research capability. This may result in its research performance ‘catching up’ to that of some of the older universities over time.
Another interesting development is the strategic decision of the University of Auckland to increase the proportion of students it enrols at the postgraduate level and raise its research performance. How successful it is at achieving this goal, as well as how many other universities choose to embark on a similar strategy, may also impact on the relative research performance of the universities in the years to come.
� Note that, in this analysis, measures of the research performance of the former colleges of education have been merged with the measures for each respective university.


� Named after the Minister who introduced these changes.
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