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The Features of World-Class Universities

As globalization intensifies the international competition in many aspects, the role of the
university as the powerhouse for production of knowledge and innovative human resources

has regained attention. [n order to improve national competitiveness in strategic fields,

Siem

Western countries have been shifting their higher education policy from concem for equity to
excellence since the 1980s. A similar policy approach has been adopted by Asian- Pacific
countries since the 1990s, and the pursuit of academic excellence as well as the building of
world-class universities has become a national aspiration. To satisfy this craze for ‘world
classness’, two surveys, one by Shanghai Jiao Tong University and one by the Times Higher
Education Supplement (THES) have tried to rank the world’s best universities. However, no
one really knows what a world-class university 1s, and most of the discussions still remain at
the conceptual ievel In light of the heavy investments in pursuing academic excellence and
the impact it may have on the development of universities, the article aims to address the
gues:ion of “What is a world-class university?” by analyzing the features shared by most of

the top-ranking universities in various areas of the world.
7. Research Method

I'his swdy firstly selects the top 100 universities ranked by Shanghas Jiao Tong
University as the world-class universities. The reason why the THES ranking was not chosen
as the basis for the selection of universities is that THES did neither explain why pesr review,
the first of the five indicators, is weighted at half of the total score nor how the 1,300
academics who took part in the peer review 1s selected.

According to the ranking conducted by Shanghai Jiao Tong University, the US houses 31
of the top 100 universities, followed by UK with 11 universities. The rest are to be found in

European Continent (26), Asia Pacific (7), Canada (4) and Israel(l). While the Shanghai

universities, this study pays attention to other aspects

3 0
enrollment, undergraduate graduate ratio, number and percentage of international students,
number of faculty, student faculty ratio, number of administrative and technical staff, faculty

/

staff ratio, annual income and annual expenditures and annual income/expenditures per
stuaent,
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Due to the absence of national bodies collecting above-mentioned data, the study gathers
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date main'y from the websites of individual universities. To make comparison of top-ranking
universities in various countries/regions more feasible, out of the top 100 universities, the
stucy focuses on the top 10 private and top 10 public universities in the US, top 10 in the UK
and 10 in Suropean continent and the top 7 in the Asian-Pacific region. Other than the 10
Universities in European continent, the universities in all the countries/regions are the
institutions rated best by the Shanghai list. The selection of the institutions in the Buropean

continent is mainly subject to the availability of data in English.

3.

-

he Top 10 Private American Universities

Table !

Research performance of the top 10 private American Universities
t Harvard Univ 60.6
2 Stanford Univ 68.1
5 MIT 475
6 California inst Tech 66.7 53.2 100.0
7 Princeton Univ 52.1 46.8 67.3
9 Columbiz Univ 516 68.3 37.0
10 | Usiv Chicago 46.6 54.1 327
I | Yale Univ 58.1 63.6 50.4
12| Comell Univ 47.2 66.2 33.6
13 ; Univ Pennsylvania 446 1 72.6 34.0

' Source: Shanghai Jizo Tong University (2004)

Table 2

Characteristics of the top 10 private American Universities

[Has a medical school yes| ves no| noj noj yes| ves ye"1 ves| yes
Total enrollment 19789 14,454 10,3200 2,172] 6,673 23,650 134000 11,359 20,334 19,265
{Undergraduats 7.53% 7,800, 4,138 896 4,695 8,939 4400 3242 13,655 10.047
craduate 12250 6.654  6.184 1276 1.978] 14,601 9.000 6,117 6679 9218
Undergraduate/graduats ratio 0.0:1 1201 0.7:1 0.7:1 2.4:1 0.6:1 0.3: 0.9:1 2.0:1 Lt
INo. of international students 3,546 2,971 2,724 -] 1,202 4.065 -] 1.817)  3.2331 2,440
°%40f intermational students 18 21 26 - 18 17 - 16 16 13
no. of faculty (include 20000 1,749 1,581 1,147 1146 3,224 2,160 3,236 3,241 4238

research faculty)

Student faculty ratio 9.9:1 §3:1 6.5:1 1.9:1 5.8:1 7.3:1 6.2:1 3.5:1 6.3:1 4.35:1
No. of staff -4 8,788 8.199 2,671 5291 9,198 12460, & 003 9,923 13.023
[Faculty staff ratio - 0.2:1 0.2:1 0.4:1 0.2:1 0.4:1 0.2:1 0.4:1 03:] 031
lannual income (USS billion) 2.8 2.3 L.§ - 0.9 2.1 1.1 - x9‘l -
lAnnual income per student . < 5 | _ j A

: . ! 4 - 3 2 - 9 -
(<USS000) 131 159 17 i 133 89 8 ~ 3
Annual expendinures (USS 24 23 1.8 409 21 . 1.7 19 43
biliion)
|Annuai expenditures per -, 20 Yl | 1ns R - o e
student (x17SS000) ! 189 ' A} ] 2 & ’ - o o

Source: university websites.
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Table 3

Research performance of top 10 public American Universities

4 UC - Berkeley 45.1
13 UC - San Diego 53.8 17.8 34.7 63.6 47.9
16 UC-Los Angeles 51.6 274 32.8 60.5 24.8
17 } UC - San Francisco 50.8 0.0 37.86 393 48.8
L8 E Univ Wisconsin - Madison 50.0 43.1 363 53 19.0
1S Univ Michigan — Ann Arbor 49.3 398 19.3 64.8 201
20 Univ Washington - Seattle 49.1 22.7 30.2 57 6.2
25 Univ [llinois - Urbapa Champaign 433 41.7 37.4 46 17.8
33 Univ Minnesota - Twin Cities - 383 36.1 0.0 33.9 12.8
| 34 Univ Colorado - Boulder - 37.8 . 16.6 298 437 383 27.4

Source: Shanghai Jiao Tong University (2004)

Tubled

Characterisiics of top 10 public American universities

|

‘;Has 2 medical school - no yes yes yes ves yes ves no
|Total enrollment 33.076|24.668| 38.598 2.800 41.588) 36.047 42,757 29.258
Undergraduate 23,206{19,872] 25,715 -- 28,583 24,828 30,921 24,710
graduate 9870 4,796 12,883 - 13,005 11219 11,836 4,548
Undergraduata/graduate 2411 4101 1201 - 2901 22:1 261 3.4:1
No,vot intemational _ _ B B 3571 - 1,170
istudents

% of intemational _ . N _ 9 _ 4
students

ne. of faculry (inciude 1,889 ~ 3326 n 2,060 5.007 13 2,090
research faculty)

Student faculty ratio 17.5:1 - e - 20001 7211 [2.7:1 14:1
no. of siaff 20,3991 22,000 - - 13,710 17569 20,102 -
Faculty staff ratio - 0.1:1 . o . 0.2:1 0.3:1 0.2:1 —
A iincome JS§ { Q
Annual income (USS 0.9 06 0.8 04 L7 12 2. 03
Ibillion)

Annual income per Lz -

: 2 26 2 4 2 i 27

student (xUSS000) S - 1% ) N L

Annual expenditures < |

¢ 1 32 — - 2 2.6 3 .

(USS billion) i . | - - - o8
i Annual expenditurss per I 3 7
; : : 44 74 3 . - 32 3 2
|student (xUSS000) i il [ ° > i

Source: university websites.
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Table 5

5. The Top 16 British Universities

Research performance of Top 11 British Universities

: 6 Univ Cambridee 93.4 | 366 385 702 732
§ > Univ Oxford 61.4 644 591 | 531 | 353 652 390
23 14 Imperial College [ondon 46.4 20.9 38.1 | 462 | 39.4 ) 638 445
25 34 Univ College London 443 30.8 329 | 410 | 410 | 611 426
47 48 Univ Edinburgh 32.9 22.7 17.1 ] 276 | 367 | 49.1] 316
60 ol Univ Bristol 30.6 10.9 182 | 327 266 | 49.1| 294
69 150 Univ Sheffield 28.8 23.5 14.4 | 231 288 | 462 277
77 | 96 King's College London 280 16.6 23.5 ) 231 19.8 | 462 | 269
78 ‘ 43 Univ Manchester 279 259 193 | 214 | 182 | 486 | 2638
80 { 170 Univ Nottingham 27.0 15.4 204 | 231 ] 201 45.1| 259
93 126 Univ Birmingham 255 25.1 112 | 247 ] 140 | 476 245

Source: Shanghai fiao Tong University (2004)

Table 6

Characteristics of Top 10* British universities (1/2)

Total enrollment
Undergraduate
graduate

Has a medical school

Uindargraduate/graduate

No. of international students

% of international students

ne. of faculty (include research faculiry)

Student faculty ratio

no, of staff

Facuilty staff ratic

Annual income (USS billion) ]

Annuzl income per s

tudent (xUS3000) I

Annual expendirures (USS billion)

Annual expenditures per student (xUSS000)

Source: university websites.

*King's College London is not listed due to unavailability of data.
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Table7

Characteristics of Top 10 British universities (2/2)

Total enrollment 140 19.587 29,836 24.900
Undergraduate 10,933 16,070 -- -- 17,836
graduate 5,205 3,517 -- - 7,064
Has a medical school yes yes ves yes yes
Undergraduate/graduate 2.10:1 4357:1 -- - 2.52:1
Nao. of international students - 3,820 4,489 - 4,303
% of international students -- 20 17 - 17
no. of faculty {include 5 e 5 5t

research faculty) 2,403 1,296 - 2,415 B
Student faculty ratio 6.7:1 15.1:1 - 12.4:1 --
no. of staff 1,284 47273 - 2,833 -
Faculry staff ratio 1.9:1 0.3:1 oo 0.9:1 -~
Annual income (USS billion) 0.5 0.5 0.7 - 0.6 0.6
Annua! income per student (x US$000) 29 29 27 19 22
Annual expenditures (USS billion) 0.5 -- 0.6 0.6 0.5
ianlil N expenditures  per student 29 . 26 19 2
(xUS50U0)

Source: universiry websties.

6. The Top 10 European Continent Universities

Table §

Research performance of Top 26 European Continent Universities

27 Swiss Fed Inst Tech Switzerland 432 403 37.0 39.1 43.2 47.1 41.5
39 Univ Utrecht Netherlands 349 30.8 214 315 29.9 58.1 22.)
41 Univ Paris 06 France 339 357 23.9 23.1 247 56.7 32.6
43 Tech Univ Munich Germany 333 43.1 24.1 27.6 20.4 30.0 | 32.0
46 Karolinska [nst Stockholm Sweden 33.0 36.8 27.8 32.7 216 498 | 215
48 Univ Paris 11 France 323 333 34.2 214 213 468 | 31.2
31 Univ Munich Germany 324 37.2 21.1 12.4 32.0 36.0 31
37 Uuniv Zurich Switzerland 31.1 12.6 273 | 214 30.3 48.9 29.9
39 Univ Copenhagen Denmark 31.0 30.8 24.7 23.1 22.6 48.1 | 29.8
63 Univ Leiden Netherlands 29.8 251 5.8 303 22.0 473 | 303
—
64 Univ Heidelberg Germany 29.7 10.9 27.7 23.1 22.1 497 28.5

Lo
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66 Moscow State Univ Russia 295 515 34.9 0.0 8.1 585 | 283
68 Univ Oslo Norway 29.2 25.9 34.1 19.5 17.2 | 42.1 | 280
72 Univ Helsinki Finland 28.6 18.9 18.2 15.1 23.7 369 | 275
74 Uppsala Univ Sweden 28.4 25.9 32.9 0.0 30.4 52.5 14.5
79 Univ Goettingen Germany 27.4 38.8 20.4 17.5 182 | 42.8 | 263
32 Univ Strasbourg | France 26.8 29.5 22.9 214 213 352 | 257
83 Ecole Normale Super Paris France 26.5 479 25.0 17.5 8.2 29.6 | 254
86 Univ Vienna Austria 26.3 23.1 15.8 8.7 22.0 545 | 253
388 Univ Freiburg Germany 26.0 25.1 21.4 19.5 18.0 | 409 | 250
91 Univ Basel Switzerland 258 25.9 7.5 204 24.2 35.5 | 248
92 Lund Univ Sweden 25.6 29.5 0.0 26.2 22.0 340 | 112
’i% Univ Roma - La Sapienza [taly 255 16.6 15.8 12.4 243 57.4 7.9
95 Humboldt Univ Berlin Germany 254 29.5 219 8.7 14.8 497 | 244
97 Stockholm Univ Sweden 252 295 30.2 17.5 14.9 357 153
99 Univ Bonn | Germany 251 19.9 20.4 17.5 16.7 43.9 | 241

Source: Shanghai Jiao Tong University (2004 )

Tuble 9

Characteristics of 10* universities in European Continent (1/2)

Total enrollment
Undergraduate
eraduate

Ias a medical school

Undergraduate/graduate

No. of international students

o,0f international students

no. of faculty (includs research faculty)

Student faculty ratio

no. of staff

Faculty staff ratio

Annual income (USS billion)

Annuzl  income  per  student 54 34 . 19 12
(xUJSS000} ' ) -
Annual expenditures (USS billion) 0.9 0.8 - - 0.5
[ Annual expenditures per student 74 34 _ - 17
| (»USS000) ’ -

Source: university websites.
* the remaining 16 universities are not listed due o unavailability of data
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Table 10

Characteristics of 10 universities in European Continent(2/2)

Total enrollment
Undergraduate 40,000
graduate 2,500
Has a medical school ves yes yes yes yes
Undergraduate/graduate 438:1 - 6.84:1 15.73:1 -
No. of intemational students 1,266 -~ 615 -- 5,000
%o0f international students 3 - 2 - 6
no. of faculty {include research faculry) 3,546 3,850 2,825 2,940 3,530
Student faculty ratio 10.8:1 11.4:1 : 9.6:1 12.7:1 8.5:1
| No. of staff 3,899 2,150 3,17% 1,260 ‘ 3,200
T?aculty staff ratio 0.9:1 1.8:1 0.9:1 2.3:1 0.7:1
Annual income (LSS billion] 0.6 0.6 0.7 - -
Annual income per student (xUSS000) 16 14 27 -- -
Annual expenditures (USS billion) 0.6 0.6 0.7 - 0.4
Z-‘;rglélggoo)expendimres per student 16 14 o __ - 4

Source: university websites.

7. Top 7 Asian-Pacific Universities

Table 11

Research performance of the top 7 Asian-Pacific Universities

Tokvo Univ Japan 51.9 36.1 14.4 445 55.0 91.9 49.8
21 Kyvoto Univ Japan 48.3 39.8 34.1 40.0 37.2 77.1 46.4
33 Australian Nat] Univ |Australia 31.9 17.8 12.9 41.0 31.4 43.6 30.7
54 Qsaka Univ Japan 313 12.6 0.0 26.2 31.2 72.1 30.2
69 Tohoku Univ Japan 28.8 18.9 0.0 19.5 26.1 69.3 27.7
82 Univ Melbourne Australia 26.8 154 14.4 214 192 53.0 25.8
97 Nagova Univ Japan 252 0.0 14.4 15.1 23.7 553 ‘ 242

Source: Shanghal Jiao Tong University (2004 )
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Table 12

Characteristics of the top 7 Asian-Pacific Universities

[
J
| : F1Y:
Has a medical school yes yes yes
Total enrollment 28,350 22,103 16.537
Undergraduate 15,466 13,275 10,233
graduate 12,884 8,828 6,304
‘Undereraduate/graduate 1.2:1 1.4:1 1.6:1
No. of international students 2,085 1,253 1,194
9% of intemational students 7 6 7
no. of faculty (include - . 5z -
research faculty) 4,165 2,957 2,436 2,589 1,831
Student faculty ratio 6.8:1 7.5:1 8.2:1 6.7:1 9.0:1
No. of staff 3,357 2,345 2,028 2,339 1,703
Faculty staff ratio 1.2:1 1.3: 1 1.2:1 L1l 111
Annual income (USS billion) 0.7 0.4 0.5 0.4 0.4
Annual income per student
2 2 23 24 2 3 2
(xUSS000) 6 0 23 24 20 39 1
A ex 1 s {USS
‘\vnr}ual penditures  (USS 6 13 1 24 0.9 04 0.7
billion) ‘ .
Annual  expenditures  per - - <
student (xUSS000) 78 58 56 67 54 41 20

Source: (1) Japanese universities: websites
(2) Australian universities: DEST Higher education statistics.

8. A Summary of Institutional Characteristics

nkle 13

[ Total Score 67.0 49.8 40.1 30.7 34.9]
[Alumnal 61.9 315 34.0 28.9 20.0}
Award 66.7 33.4 324 234 12.9
HiCi 69.8 37.9 35.0 222 29.7
IN&S 61.1 49.6 33.9 24. 32.0
Sci 66.2 633 54.8 49.9 66.0
Size 53.1 28.0 385 25.0 33.35
0f avi i
/ol O]f having a medical 10 10 100 %0 100
Student enrollment 14,142 34,011 20,443 28,915 : 21,027
Undergraduate/graduate ! 2.8:1 2.5:1 5.7:1 1.8:1
% of international students 18.1 -- 1.4 8.5 11
no. of faculty (include 5279 . - 5978 5 506
research faculty) 2,372 3,006 2,400 =7 =7
|Student faculty ratio 6.0:1 13.6:1 9.4:1 L 7.6:1
|Faculty staff ratio ‘ 0.3:1 0.3:1 0.8:1 1.3:1 1.1:1
Anmxal income per student 127 47 18 29 24
(»USS000)
Annual expenditures per - N -

; f 14 : 38 30 52
student (xUSS000) 138 >0 3 2
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1) The world-class universities are all public universities except for those in the US,
which covers both public and private universities. Most of these universities are
comprehensive universities with a wide range ofsubjeét coverage..

The top ranking universities offer students a full amray of courses and the balanced
education highly valued by economically and socially better-off students. Only a few of
the best universities are specialist institutions, and some of them (such as MIT) now runs

far beyond technology.

ssities is important, the crucial

e

2) Although research guantity of the top-ranking unive
facter which makes the institutions prominent internationally is the quality and
signiiicance of academic research.

As shown by Table 13, most of the top-ranking universities across the world come
very close in the indicator of citation (SCI & SSCI), which mainly measures the quantity
of research output. The actual difference of these universities is the indicators which show
the research quality (for example, the alumni and faculty winning Nobel Prize, Fields

Meda! and number of HiCi and N &S papers.) . This can be observed in the scores of the

[

top-ranking American private universities. These institutions, nine of ten ranked best in
the world in Shanghai list, perform less well in citation than their public counterparts. The
indicators make them prominent are HiCi and N&S, which stress the quality and

significance of research output rather than quantity.

"
>y
S
<
™
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3) Most of the world-class universities have medical schoels. Imstitutions that
significant commitment to biomedical science tend to have a competitive advantage
than institutions that are more committed to other subject areas.

Medical schools offer another point of ¢omparison between institutions. Seventy
percent of the top American universities, eighty percent of the European universities and
all of British and Asian-Pacific universities have medical schools. A common perception
holds that institutions with medical schools have an advantage in research competition.
The data do not demonstrate that the existence of a medical school alone guarantees a
internationally competitive research university. However, a medical school gives
universities a competitive advantage in winning a share of the significant sums that many
governments put to biomedical and life science projects.

Indeed, medical schools tend to be big money —spinners and attract talented students
and faculty. As the Shanghai list awards a fifth of its points on the basis of articles
published in Science and Nature, and another fifth on HiCi, thereby conferring a big
advantage on universities with strengths in biomedicine and other areas of science.

Universities without medical schools often have to have significant investments in

37
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biomedical research in departments of biology, microbiology, bioengineering, and similar

disciplines.

4) In most of the world-class universities, the number of undergraduate students is
larger than that of graduate students.

Apart from the private universities in the US, where undergraduate and graduate
students have an almost equal share in the student body, in other universities, the number
of undergraduate students exceed that of graduate students by some distance. The
undergraduate graduate ratio of the universities in European continent is even as high as
57: 1 The size of a high-quality institution’s undergraduate enrollment may respond to
many pressures. [n some instances, public universities grow in response to governmental
mandates for increased public access to undergraduate education. [n other instances, the
growth of undergraduate students reflects the funding strategies taken by universities. As
public universities ‘n most countries are funded based on formulas related to enrollment
size, and the revenue of undergraduate education nsually exceeds its direct cost,

underzraduate educaticn is therefore regarded as profit center. The revenue generated

~
o
)

fromn undergraduate education becomes an imporfant SOurce of“subsidy for quality

—

research. Outstanding research performance, in its turm, becomes an advantage in
competing for researcn-minded students and research grants. This revenue synergy
berween teaching and research helps 10 explain the relatively large size of undergraduate

students at most of the world-class universities.

5) The student faculty ratio is relatively low in most universifies.
Apart from American public universities in which the student faculty ratio is nearly
14: 1, the student faculty ratio of European and Asia Pacific univeréities is less than 110 1,
and it is as low as 6: | in top private universities in the US. It is appafent that universities
have to be well-staffed to attract best students who are looking for personalized instruction
and research-minded faculty who are looking for chances to escape from heavy teaching

ioads to be able to engage in researchl.

ot

6) Most universities have sufficient administrative and technical personnel o support

teaching and research.

The faculty staff ratio in all of the top-ranking universities is smaller than 1.2: 1. The
ratio is evern as small as 0.3:1 ‘1 the American universities. It shows that to excel in
teaching and research, the faculty has to be provided with administrative and technical
support. In other words, it will be a waste of talent if the faculty has to devote part of their

time and energy to the minutiae of daily routine.

el
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7y The world-class universities enjoy substantial funds.

Institutions such as the top American private universities have enormous financial
acvantages over other universities. Although staying ahead in world ranking is not simply
a matter of money, it 1§ reasonably to infer that the prominence of these institutions is
closelv associated with the fact that the annual expenditures per student in these schools
reach a hard to challenge USUSS144, 000. The annual expenditures per student of other
top-ranking universities range from USUS$32.000to USUS$30,000.

Money make it possible for the institutions to support plant, equipment, personnel
and the university environment that are required to atfract quality student and faculty. As
competitive university research operates at the outside edges of human knowledge, the
competition among universities for critical talent and resources is fierce, rich institutions
have more chances in moving ahead in the process of discovery. Generally speaking, all
things being equal, the more money the university can invest effecuvely in the
competition for quality, the better it will become.

x>
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Csaka Univ: hitp//www.osaka-u.ac.jp/ip/about/outline.htmi

. Tohoku Univ: htto://web.bureau.tohoku,ac.iD/intemational/FactsAndPigure/FactsAndFigure.html
. Nagoya Univ: http//www.nagova-u.ac jp/out/toukei/

Australian National Univ: http:/unistats.anu.edu au/Summary/Stats Cards/card04s.pdf

Univ Melboumne: http://fwww.upo.unimelb.edu.au/upo historical stats.html
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