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ANALYSING THE PERFORMANCE OF NEW ZEALAND
UNIVERSITIES IN THE 2010 ACADEMIC RANKING OF
WORLD UNIVERSITIES

KEY FINDINGS

This occasional paper examined the results of the 2010 Shanghai Jiao Tong University
Academic Ranking of World Universities (ARWU). The results showed that:

» The published 2010 ARWU results show that the overall ranking of The University of
Auckland and the University of Otago was between 201 to 300 in the world top 500, while
Massey University, the University of Canterbury and Victoria University of Wellington were
ranked between 401 and 500.

» Analysis by the Ministry of Education of the underlying data used to generate the ARWU
top 500 rankings shows that the top-ranked New Zealand university was The University of
Auckland (210), followed by the University of Otago (295), Massey University (460),
University of Canterbury (460) and Victoria University of Wellington (471).

» Focusing on the ‘per capita’ component measure in the ARWU, which attempts to take
account of performance on a per academic staff member basis, analysis by the Ministry of
Education shows that New Zealand universities are generally ranked higher among the top
500 universities, compared with the overall rankings.

» Analysis by the Ministry of Education of the underlying ARWU data shows that four of the
five New Zealand universities dropped places in the 2010 top 500 overall rankings
compared with the previous year, while the average ranking for the Australian Group of
Eight universities improved. Using the ARWU ‘per capita’ component measure, which
attempts to take into account of the performance of universities on a per academic staff
member basis, the ranking of three out of the five New Zealand universities improved in
the 2010 rankings.

* In terms of a country’s share of universities in the ARWU top 500, once share of the world
economy is taken into account, New Zealand ranked first in the world. When taking into
account our share of the world’s population, New Zealand ranked eighth in the world.

2010 Academic Ranking of World Universities

This occasional paper analyses the performancbeoNew Zealand universities in the 2010
Academic Ranking of World Universities (ARWU), pighled by the Shanghai Jiao Tong
University. Each year, the release of these raskgenerates worldwide interest. However, the
focus on the overall rankings can mask importagetiying trends in the performance of New
Zealand universities, so a more comprehensive sisaby their performance is important.

Like all systems that attempt to arrive at an oeeaking for institutions, the ARWU has a
number of limitation$.On the other hand, the ARWU has the advantageeimigbbuilt on a

 An earlier Ministry of Education reportWhat do international rankings tell us about the performance of New Zealand universities? — examined the
performance of the New Zealand universities inARMWU between 2006 and 2009.

2 For a more detailed discussion of these limitatieee Smart (2018)hat do international rankings tell us about the performance of New Zealand
universities?
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relatively stable suite of component measures tiwer. The university rankings are determined
using a weighted score of six individual measuties:number of highly cited researchers, the
number of alumni of the university who have recdiavards, the nhumber of faculty of the
university who have received awards, the numbend#xed publications iNature andScience
and the number of publications in Thomson Reuttignce and Social Science indices.® The
sixth measure generates a weighted per acadenficmeenber score for the preceding five
measures.

There are two key points to note about the measiged in the ARWU. First, they all relate to
research performance. Second, five of the six nieasare based on totals of publications or
people, with no adjustment for the size of theitagbn concerned. This biases the results in
favour of larger institutions, who may, or may betthe most productive institutions.

The analysis that follows contains the results fflee of New Zealand's universities. The
Auckland University of Technology, Lincoln Univetgiand The University of Waikato sit
outside the ARWU top 500, so no data is availablenalyse their performance.

The analysis in this paper also includes the aeemagformance of the Australian Group of
Eight (G8) universitie. These are the largest research-intensive Ausiralidversities and
provide a useful benchmark for the New Zealand ensities.

Ranking of New Zealand universities

The ARWU does not publish the individual rankingsuaiversities that are outside of the top
500. The rankings for these universities are regbim blocks with the universities ranked in
alphabetical order. As all of the New Zealand ursitees are ranked outside of the top 100, the
methodology used to determine the rankings in tR&A has been applied by the Ministry of
Education to the published raw data to generateddrered rankings for the New Zealand
universities’ This methodology applies a weighting to each ef $h« component measures to
arrive at an overall weighted score. This weiglgeate is then rebased, with the top-performing
university being assigned a score of 100.

The published results for the 2010 ARWU show ttreg University of Auckland and the
University of Otago were ranked between 201 to iBOe top 500 universities, while Massey
University, the University of Canterbury and VidgwtJniversity of Wellington (VUW) were
ranked between 401 and 500.

The individual rankings of the New Zealand univiéesi derived by the Ministry of Education
from the underlying data published in the 2010 ARW#g presented in Table 1 and show that
The University of Auckland (210) is the highestkad New Zealand university, followed by
the University of Otago (295). The lowest of thenN@ealand universities within the top 500 is
Victoria VUW, with a ranking of 471.

The University of Canterbury had the largest falfanking from 2009 to 2010, dropping by 38
places to 460. In total, three of the five New Zeal universities in the top 500 had a drop in
ranking. The average fall in ranking for the Newald®d universities was 13 places. This
compared with a rise of eight places in the averagking of the Australian G8 universities.

Over the period between 2006 and 2010, the avedagp in places by New Zealand
universities was 18, with the largest individuabmrexhibited by Massey University (55

3 Each measure is defined in more detail in TakitetBe Appendix.

4 The Group of Eight are: University of Melbournenitersity of Sydney, University of New South Waldsniversity of Adelaide, Monash
University, University of Queensland, Australiantiaal University and the University of Western Anadia.

® The raw data used to derive these rankings cdoupel at www.arwu.org.

8 Source: www.arwu.org.
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places). The University of Auckland is the only New Zealamiversity with a higher ranking
in 2010 compared with 2006. During this period, #werage ranking of the G8 universities
improved by 13 places.

Table 1

Overall ranking of New Zealand universities in the Academic Ranking of World Universities

University 2006 2007 2008 2009 2010 A ranking A ranking

2009-2010 2006-2010

Auckland 216 210 202 214 210 N4 76
Otago 270 308 281 279 295 ¥ 16 ¥ 25
Massey 405 385 393 431 460 ¥ 29 ¥ 55
Canterbury 448 441 453 422 460 ¥ 38 V12
VUuw 468 441 468 482 471 ™11 V3
NZ average 361 357 359 366 379 ¥ 13 ¥ 18
G8 average 134 132 133 129 121 ™8 ™13

Note: 1. The ARWU does not publish the individual rankings of universities that are outside of the top 100. The rankings for these
universities are reported in blocks with the universities ranked in alphabetical order. As all of the New Zealand universities are ranked
outside of the top 100, the methodology used to determine the rankings in the ARWU has been applied by the Ministry of Education to
the published raw data to generate the derived rankings for the New Zealand universities. The raw data is available at www.arwu.org. 2.
This table has been revised.

Figure 1
Overall ranking of New Zealand universities
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" The reason for Massey University's drop in perfance appears to be a result of a fall in theittire®UB measure.
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Ranking of New Zealand universities based on the Academic
Ranking of World Universities ‘per capita’ measure

The ARWU rankings include a component measuredttatnpts to represent the performance
of universities on a per academic staff membersfiaEhis is the ‘per capita’ measure which is
generated by taking the weighted scores of ther dibee component measures and dividing by
the number of full-time equivalent academic st&fbte that in cases where there is no data
available on the number of academic staff, theimaigveighted score of the five other ARWU
components has been used. So the results discinstgd section should be viewed with this
caveat in mind.

The results in Table 2 show that in this compomaeasure, the University of Otago is the top-
ranked New Zealand university in 2010 if"d8ace, followed by the University of Auckland in

238" place. Between 2009 and 2010, three of the five Realand universities improved their

ranking in this component measure, compared wish jwo New Zealand university in the

overall rankings presented in Table 1. Notablyceair2007, the University of Otago has
improved 63 places and it is now ranked withintthge 100. In addition, the performance of the
University of Otago in 2010 is above the G8 uniitgraverage.

Table 2
Ranking of New Zealand universities based on the Academic Ranking of World Universities ‘per capita’ measure

Universities 2006 2007 2008 2009 2010 A ranking A ranking
2009-2010 2006-2010
Otago 131 161 144 131 98 N33 ™33
Auckland 271 262 251 263 238 25 /N33
Canterbury 318 299 319 268 277 ) ™41
VUW 388 349 366 379 331 N 48 N 57
Massey 395 392 374 387 398 V11 V3
NZ average 301 293 291 286 268 N 18 N33
G8 average 130 128 123 114 100 ™14 ™ 30

Note: 1. To generate the rankings, the universities in the ARWU top 500 have been ranked from highest to lowest based on their ‘per
capita’ score. The ‘per capita’ score for each university can be found at www.arwu.org. 2. This table has been revised.

8 This is the ‘per-capita’ measure in Table 3 in Ampendix.
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Figure 2
Ranking of New Zealand universities based on the Academic Ranking of World Universities ‘per capita’ measure
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The average ranking of the New Zealand universitidsoth overall and ‘per capita’ rankings is
compared to the average performance of the G8 silies in Figure 3. The G8 universities
have increased their average ranking in both therativand ‘per capita’ rankings, with their
biggest improvement coming in the latter measurewéVer, the smaller New Zealand
universities have experienced a decrease in thenage overall ranking, especially since 2008,
while their ‘per capita’ ranking has increased ower same period. Clearly, once the size of an
institution is taken into account, the performanééNew Zealand universities has been much

better than the indication given by the overalkiags.

Figure 3
Average ranking of New Zealand and G8 universities
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The performance of New Zealand universities relative to the world’s
top university

Instead of focussing on overall ranking, in Figdrave show the performance of the New
Zealand universities relative to the world's toprfpeming university (Harvard University)
using the overall weighted score that determinesfitial ranking of universities. This gives a
sense of how the New Zealand universities are panfigg compared to the top university, as
opposed to focusing on their position in the ovewraikings. The score for the top-performing
university is set at 100, with the performance hd bther universities placed relative to this
benchmark. As all of the New Zealand universities eanked outside of the top 100, the
methodology used to determine the relative scorehen ARWU has been applied to the
published raw ARWU data to generate a derived ivelatcore for each of the New Zealand
universities.

A feature of Figure 4 is the relative stability thie performance of each of the New Zealand
universities to the world’'s top-performing univaysi There is little evidence that the
performance of the New Zealand universities hasngbad significantly over the period.
However, the G8 universities have appeared to imgron average, in 2010. A significant
increase in the relative score in the Thomson Reg@airnal publication measure influenced
this result. This increase in journal publicatioraymbe related to the introduction of the
Excellence in Research Australia (ERA) researchsomegnent exercise.

Figure 4
Relative overall scores of New Zealand universities

25 4

S

100)

10

Relative score (top university

Auckland Otago Canterbury Massey Victoria NZ average G8 average

2006 m 2007 m 2008 m 2009 112010

6  Ministry of Education Analysing the performance of New Zealand universities in the 2010 Academic
Ranking of World Universities



The performance of New Zealand universities relative to the world’s
top university based on the ARWU ‘per capita’ measure

The relative scores from the ARWU ‘per capita’ cament measure for the New Zealand

universities are presented in Figure 5. The scorelative to the top-ranked institution (in this

case the California Institute of Technology) whielteived a score of 100. Note that in cases
where there is no data available on the numbecademic staff, the original weighted score of
the five other ARWU components is used. So theltesliscussed in this section should be
viewed with this caveat in mind.

In this measure the performance of New Zealandeusities once again shows little evidence
of any significant change over time. The averageu@®ersities per academic staff member
score fell in 2010. One possible explanation i tha G8 universities improved their overall
ranking through an increase in the size of thestitations in 2010, not necessarily by getting
more productive.

Figure 5
Relative scores of New Zealand universities using the ARWU ‘per capita’ measure
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The average performance of New Zealand universities in the six
measures used in the Academic Ranking of World Universities

The average performance of New Zealand universiiieach of the six component measures of
the ARWU is illustrated in Figure 6, with each seoelative to the best performing university
for each measure. The category titles in FigureeGallocated as follows: the number of highly
cited researchers (HiCite), the number of alumnthaf university who have received awards
(Alumni), the number of faculty of the universityhar have received awards (Awards), the
number of indexed publications Mature andcience (N&S), the number of publications in the
Thomson ReuterScience andSocial Science indices (PUB) and a weighted per academic staff
member score for all five measures (Per capita).

Figure 6 shows that the average performance oN#nwe Zealand universities was stable in
2010, with little change in the average relativersan each of the six component measures.

Analysing the performance of New Zealand universities in the 2010 Academic Ranking of World Universities 7
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Figure 6
Average performance of New Zealand universities in the six measures in the Academic Ranking of World Universities
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The performance of New Zealand universities taking into account
the size of New Zealand’s economy and population

Another way of interpreting the ARWU results istée into account the size of an economy or
the size of a country’s population. Figure 7 prése@ountry-level results with this adjustment.

Figure 7 presents the ratio of a country’s pergmthare of universities in the top 500 by their
share of world gross domestic product and worldufstjon.

The results in Figure 7 show that New Zealand hakase of universities in the top 500 of 1
percent, which is five times our share of worldsgralomestic product (0.2 percent) and makes
it the top-performing country using this metric. @nyou take into account the relative wealth
of the economy, then New Zealand universities perfavell. However, the performance of
New Zealand is not as strong when taking accoustesbf population. New Zealand is ranked
eighth using this measure and is behind Australia.

8 Ministry of Education Analysing the performance of New Zealand universities in the 2010 Academic
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Figure 7

Country performance in the 2010 Academic Ranking of World Universities
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Conclusion

The performance of the New Zealand universitieshmm 2010 Academic Ranking of World

Universities is once again reasonably strong, ealbpeevhen the size of its economy is taken
into account. Although the average ranking of issdew Zealand universities fell in 2010, the
average ranking for New Zealand universities akdb dver the last five years, whereas the
average for the Australian G8 universities improv&dhen focusing on the rankings of

universities using only the ARWU ‘per capita’ measuthe performance of the majority of

New Zealand universities actually improved in 2@b@d over the last five years.

Analysing the performance of New Zealand universities in the 2010 Academic Ranking of World Universities 9
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Appendix

Table 3

Definitions of measures used in the 2010 Academic Ranking of World Universities

Component

Weight

Definition

Alumni

Award

HiCite

Nature &
Science
(N&S)

Publications
(PUB)

Per capita

Overall

10%

20%

20%

20%

20%

10%

100%

The total number of the alumni of an institution winning Nobel Prizes and Fields Medals. Alumni are
defined as those who obtain bachelors, masters or doctoral degrees from the institution. Different
weights are set according to the periods of obtaining degrees. The weight is 100% for alumni obtaining
degrees after 1991, 90% for alumni obtaining degrees in 1981-1990, 80% for alumni obtaining
degrees in 1971-1980, and so on, and finally 10% for alumni obtaining degrees in 1901-1910. If a
person obtains more than one degree from an institution, the institution is considered once only.

The total number of the staff of an institution winning Nobel Prizes in physics, chemistry, medicine and
economics and Field Medals in mathematics. Staff is defined as those who work at an institution at the
time of winning the prize. Different weights are set according to the periods of winning the prizes. The
weight is 100% for winners after 2001, 90% for winners in 1991-2000, 80% for winners in 1981-1990,
70% for winners in 1971-1980, and so on, and finally 10% for winners in 1911-1920. If a winner is
affiliated with more than one institution, each institution is assigned the reciprocal of the number of
institutions. For Nobel prizes, if a prize is shared by more than one person, weights are set for winners
according to their proportion of the prize.

The number of highly-cited researchers in 21 subject categories. These individuals are the most highly
cited within each category. The definition of categories and detailed procedures can be found at the
website of Thomson Reuters.

The number of papers published in the journals Nature and Science between 2005 and 2009. To
distinguish the order of author affiliation, a weight of 100% is assigned for corresponding author
affiliation, 50% for first author affiliation (second author affiliation if the first author affiliation is the
same as corresponding author affiliation), 25% for the next author affiliation, and 10% for other author
affiliations. Only publications of 'Article’ and ‘Proceedings Paper' types are considered

Total number of papers indexed in Science Citation Index-Expanded and Social Science Citation
Index in 2009. Only publications of 'Article’ and 'Proceedings Paper' types are considered. When
calculating the total number of papers of an institution, a special weight of two was introduced for
papers indexed in Social Science Citation Index.

The weighted scores of the above five indicators divided by the number of full-time equivalent
academic staff. If the number of academic staff for institutions of a country cannot be obtained, the
weighted scores of the above five indicators is used.

Source: www.arwu.org
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