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Quantity or quality: what matters more in 
ranking higher education institutions? 
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The issue of ranking higher education institutions has drawn much attention as of late. Many rank-
ing models are being introduced; however, only a few of them incorporate quality dimensions 
rather than just absolute number of published papers, awards gained, etc. As a possible remedy to 
the issue, we applied statistical I-distance method on a dataset presented by SCImago Institutions 
Rankings methodology. Results pointed out that quality indicators such as ‘Excellence Rate’ and 
‘Normalized Impact’ are far more important than gross number of published papers. In addition, a 
comparison of scientific output between China and India is elaborated upon. 
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THE issue of ranking higher education institutions (HEI) 
has drawn much attention as of late. Many different 
stakeholders, especially students, use rankings as an indi-
cator of a university’s reputation and performance1–6. The 
most cited ranking list is the Academic Ranking of World 
Universities (ARWU)7, which has been the focus of  
researchers since its first release in 2003. The Shanghai 
(ARWU) ranking is based on six different criteria and 
aims to measure academic performance. Within each cate-
gory, the best performing university is given a score of 
100 and becomes the benchmark against which the scores 
of all other universities are to be measured. Universities 
are then ranked according to the overall score they obtain, 
which is simply a weighted average of their individual 
category scores8. The variables ‘Alumni’ and ‘Award’ 
measure the number of Nobel prizes and Fields medals 
won by a university’s alumni (‘Alumni’), or faculty 
members who worked at an institution at the time of win-
ning the prizes (‘Award’). The next three variables – 
‘HiCi’, ‘N&S’ and ‘PUB’ reflect the out-put of researchers 
in a university/institution. ‘HiCi’ is the number of highly 
cited researchers of the institution; ‘N&S’ is the number 
of articles published in Nature and Science and ‘PUB’ is 
the number of articles indexed in the Science Citation  
Index Expanded and the Social Science Citation Index. 
The sixth and final variable, ‘PCP’, is a weighted average 
of all the scores obtained from the previous five catego-
ries, divided by the number of current, full-time equiva-
lent academic staff members. The variables ‘Award’, 
‘HiCi’, ‘N&S’ and ‘PUB’ each make up 20% of the final 
score, whereas ‘Alumni’ and ‘PCP’ are each given a 
slightly lower weight of 10% (refs 5, 9–11). 

 Yet, almost immediately after the release of its first 
ranking, the ARWU attracted a great deal of criticism12–16. 
One of the potential weaknesses frequently elaborated17,18 
is absence of scientific quality indicators such as high-
quality papers (as those ranked in the first quartile ~25% 
in their categories), etc. Thus, the latest release of the 
SCImago Institutions Rankings (SIR) World Reports19, 
which quantifies the research performance of 3042 lead-
ing institutions in the world has attracted much atten-
tion20. The SIR approach integrates a quantity and various 
quality variables. Output (O) indicator is a measure of the 
quantity or size of the publication output of an institution. 
Five other variables represent quality dimension of scien-
tific output: International Collaboration (IC), Normalized 
Impact (NI), High-Quality Publications (Q1), Specialization 
Index (SI) and Excellence Rate (ER). For instance, NI 
compares the average scientific impact of the institution 
with the world average (taken as 1). Thus a score of 0.8 
implies a 20% below average performance, whereas a score 
of 1.3 means the institution is cited 30% above average20. 
Also, Q1 is the ratio of publications of an institution in 
what the SCImago team takes as the most influential 
scholarly journals of the world; those ranked in the first 
quartile (25%) in their categories as ordered by SCImago 
Journal Rank. Since this is reported as a percentage, the 
ratio (Q1/25) is a crude normalized proxy for the quality 
of publication, with a value of 1 taken as the world aver-
age19,20. On the other hand, ER indicates the percentage 
of scientific output of an institution that is included into 
the set formed by 10% of the most cited papers in their 
respective scientific fields. This indicator serves as a meas-
ure of the high-quality output of the research institutions. 
Again, the ratio ER/10 allows one to normalize this indica-
tor so that the world average becomes 1 ( refs 19, 20). 
 Having said this, it is essential to provide a framework 
for ranking the world’s best HEI incorporating both the 
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quantitative and qualitative dimensions. Further, it is vital 
to conclude which one of these dimensions provides  
better insight into scientific excellence of a HEI. As a 
possible remedy to the issue, statistical I-distance method 
has been elaborated and applied here. 

I-distance method 

Quite frequently, the ranking of specific marks is done in 
such a way that it can seriously affect the process of  
taking examinations, entering competitions, UN participa-
tion, medicine selection and many other areas5,21–24.  
I-distance is a metric distance in an n-dimensional space. 
It was originally proposed and defined by Ivanovic25 and 
has appeared in various publications since 1963. Ivanovic 
devised this method to rank countries according to their 
level of development on the basis of several indicators; 
many socio-economic development indicators had been 
considered and the problem was how to use all of them in 
order to calculate a single synthetic indicator which 
would thereafter represent the rank. 
 For a selected set of variables XT = (X1, X2,…, Xk) cho-
sen to characterize the entities, the I-distance between the 
two entities er = (x1r, x2r,…, xkr) and es = (x1s, x2s,…, xks) 
is defined as21,26,27 
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where di(r, s) is the distance between the values of vari-
able Xi for er and es, e.g. the discriminate effect: 
di(r, s) = xir – xis, i ∈ {1,…, k}, σi is the standard devia-
tion of Xi and .12... 1ji jr −  is a partial coefficient of the  
correlation between Xi and Xj ( j < i). 
 The construction of the I-distance is iterative; it is  
calculated using the following steps: 
 
• Calculate the value of the discriminate effect of the 

variable X1 (the most significant variable, that which 
provides the largest amount of information on the 
phenomena that are to be ranked). 

• Add the value of the discriminate effect of X2, which 
is not covered by X1. 

• Add the value of the discriminate effect of X3, which 
is not covered by X1 and X2. 

• Repeat the procedure for all variables28–30. 
 
Sometimes, it is not possible to achieve the same sign 
mark for all variables in all sets, and, as a result, a nega-
tive correlation coefficient and a negative coefficient of 
partial correlation may occur5,30,31. This makes the use of 
the square I-distance even more desirable. The square  
I-distance is given as: 
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In order to rank the entities (in this case, universities), it 
is necessary to have one entity fixed as a referent in the 
observing set using the I-distance methodology32–34. The 
entity with the minimal value for each indicator or a  
fictive minimal entity should be utilized as the referent 
entity, as the ranking of the entities in the set is based on 
the calculated distance from the referent entity35. 

Results of the I-distance method 

For this study, the latest release of the SIR World  
Reports19 was analysed. Out of the 3042 leading research 
institutions ranked in the SIR 2011 reports, a little more 
than 2000 (2010 organizations, to be precise) are HEI  
and we applied the I-distance method on that sub-dataset. 
The results achieved and the first 20 HEI are shown  
in Table 1.  
 As can be seen from Table 1, Harvard University tops 
the I-distance method. It has an impressive Output, with 
69,995 published papers. Also, its Q1 is 79%, which is 
also impressive. One should note that The Rockefeller 
University is highly placed (second spot), although it has 
a rather small number of published papers – just 3709 
(compared to Harvard’s 69,995). Precisely this informa-
tion is crucial since it is essential to elaborate other vari-
ables in which The Rockefeller University impresses. For 
instance, in quality indicator such as Q1 (88.6%) and ER 
(48.8), The Rockefeller University is the absolute leader. 
Consequently, it is essential to determine which of the six 
input indicators is the most important for the process of 
ranking. Thus, this dataset has been further examined and 
the correlation coefficients of each variable with the I-
distance values have been determined. The results shown 
in Table 2 demonstrate that the most significant variable 
for the calculated I-distance value is ER. This correlates 
highly with the I-distance value (r = 0.787). Also, NI and 
Q1 are far more important than quantitative dimen-
sion ~ gross number of published papers (Output). This 
finding clearly shows that qualitative dimension of scien-
tific output is far more important than quantitative  
dimension. In addition, University of Belgrade is placed 
338th when gross number of published papers (Output) is 
the only ranking criterion. On the other hand, when  
applying the I-distance method on six variables, the Uni-
versity of Belgrade slips to the 1407th place. Huge differ-
ence in rank is mostly based on poor qualitative 
indicators: ER is only 6.2 and Q1 is 35.5%. Thus it is  
vital for the University of Belgrade to dramatically  
improve its quality component of scientific output.  
 Further, our aim was to compare two countries which 
are often cited as new giants in scientific output – China 
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Table 1. Results of the square I-distance method for higher education institutions (HEI) provided in the SIR  
  2011 Report (first 20 HEI) 

Rank         HEI Country I-distance 
 

 1 Harvard University USA 134.302 
 2 The Rockefeller University USA  70.711 
 3 University of Toronto CAN  63.454 
 4 Johns Hopkins University USA  63.257 
 5 University of Tokyo JPN  58.027 
 6 University of Washington USA  56.374 
 7 Stanford University USA  56.297 
 8 University of California, Los Angeles USA  55.059 
 9 University of Michigan, Ann Arbor USA  54.846 
10 University of California, San Francisco USA  53.129 
11 University of Oxford GBR  51.469 
12 University College London GBR  51.464 
13 University of Cambridge GBR  50.002 
14 University of Pennsylvania USA  49.347 
15 Harvard-MIT Division of Health Sciences and Technology USA  49.268 
16 Columbia University USA  48.647 
17 University of California, San Diego USA  47.586 
18 Imperial College London GBR  46.324 
19 University of California, Berkeley USA  46.194 
20 Massachusetts Institute of Technology USA  45.104 

 
 

Table 2. Correlation between input variables and I-distance values 

 I-distance 
 

Excellence Rate (ER)  0.787* 
Normalized Impact (NI)  0.756* 
High Quality Publications (Q1)  0.682* 
Output (O)  0.623* 
International Collaboration (IC)  0.558* 
Specialization Index (SI) 0.305 

*P < 0.01. 
 
 

Table 3. Top 20 Chinese and Indian HEI appearing in SIR 2011 according to the square I-distance method 

 Chinese HEI Indian HEI 
 

Rank Name I-distance Name I-distance 
 

 1 Tsinghua Univ 38.123 Indian Inst of Sci 29.451 
 2 Zhejiang Univ 34.737 Tata Inst of Fund Res 23.189 
 3 Shanghai Jiao Tong Univ 27.745 Jaw Nehru Cen Adv Sci 23.067 
 4 Peking Univ 22.241 Mangalore Univ 22.848 
 5 Harbin Inst of Techn 20.204 Univ of Hyderabad 14.969 
 6 Huazhong Univ of Sci 16.652 Shivaji Univ 14.007 
 7 Tianjin Norm Univ 13.651 Natio Inst of Ment Heal 13.501 
 8 Fudan Univ 13.639 Harisingh Gour Univ 12.761 
 9 Anhui Med Univ 13.212 Panjab Univ 12.499 
10 Bohai Univ 12.656 Jamia Hamdard 11.889 
11 Nanjing Univ 12.608 Bharathiar Univ 11.787 
12 BeiHang Univ 12.108 Gandhigram Rural Inst 11.743 
13 Shanghai Norm Univ 12.038 Guru JambUniv of Sci 11.468 
14 Shanghai Univ of Trad 11.734 Sanjay Gandhi Postgra 11.254 
15 Univ of Jinan 11.680 Guru Nanak Dev Univ 11.081 
16 Luoyang Norm Univ 11.452 Univ of Mumbai 10.814 
17 Shenyang Pharm Univ 11.426 Devi Ahilya Univ 10.754 
18 Northeast Norm Univ 11.414 Birla Inst of Techn 10.483 
19 Chang’an Univ 11.284 Karnatak Univ 10.481 
20 Dalian Univ of Techn 11.257 Bharathidasan Univ 10.413 
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and India. Altogether, 111 institutions from India appear 
in the SRI 2011 list, of which 85 belong to the higher 
education (HE) sector (nearly 77%). For China, 285 insti-
tutions are represented, of which 240 are from the HE 
sector (nearly 84%). These statistics indicate that the 
Chinese HE system is nearly three times bigger than the 
Indian system20. As can be seen from Table 3, the top 20 
Indian and Chinese HEI according to I-distance method 
have similar values. As a matter of fact, 85 Indian HEI 
have higher average I-distance value than their Chinese 
counterparts, i.e. 245 Chinese HEI (9.182 ± 3.358 versus 
8.371 ± 3.682, P = 0.075). In total, Indian scientific out-
put is smaller than the Chinese output. This could be at-
tributed to the smaller number of HEI (80 versus 245). 
Also, we would like to point out that the Indian Institute 
of Science tops the India rank list both the SRI and  
I-distance method. Particularly interesting is huge leap of 
the Tata Institute of Fundamental Research (TIFR) which 
is placed 14th in SRI, but I-distance method defines it as 
second ranked. This is mainly because TIFR has Q1 of 
62.5 and ER of 13.2. Admirable results may be noted  
as the Jawaharlal Nehru Centre for Advanced Scientific 
Research is placed at the 34th rank, when gross number 
of published papers (Output) is the only ranking criterion. 
On the other hand, multidimensional I-distance approach 
ranks it at number three. All these findings provide us 
with better insight into the process of ranking HEI and 
also possible ideas how to enhance it and maintain an im-
partial ranking process. 

Concluding remarks 

With a growing worldwide interest in university rankings, 
the academic world is becoming ever more concerned 
with the assessment of higher education. These rankings 
are often used as a marketing tool for universities to 
showcase their educational or research excellence5. This 
is precisely the reason why it is important to provide 
rankings as accurately as possible. The analysis presented 
here has stressed upon the potential weaknesses in the 
ranking methods if based only on gross number of pub-
lished papers. With all of the evidence presented in this 
article, it is essential to encourage the debate on how to 
determine the criteria to best conduct and analyse univer-
sity rankings36. Furthermore, this could contribute to the 
emerging efforts to map regions of academic excellence 
and scientific output37–40. 
 

1. Agasisti, T. and Perez-Esparrells, C., Comparing efficiency in a 
cross-country perspective: the case of Italian and Spanish state 
universities. Higher Educ., 2010, 59, 85–103. 

2. Bowman, N. and Bastedo, M., Anchoring effects in world univer-
sity rankings: exploring biases in reputation scores. Higher Educ., 
2011, 61, 431–444. 

3. Hien, P. D., A comparative study of research capabilities of East 
Asian countries and implications for Vietnam. Higher Educ., 
2010, 60, 615–625. 

4. Stolz, I., Hendel, D. and Horn, A., Ranking of rankings: bench-
marking twenty-five higher education ranking systems in Europe. 
Higher Educ., 2010, 60, 507–528. 

5. Jeremic, V., Bulajic, M., Martic, M. and Radojicic, Z., A fresh  
approach to evaluating the academic ranking of world universities. 
Scientometrics, 2011, 87, 587–596. 

6. Torres-Salinas, D., Moreno-Torres, J. G., Delgado-Lopez-Cezar, 
E. and Herrera, F., A methodology for institution-field rankings 
based on a bidimensional analysis: the IFQ2A index. Scientomet-
rics, 2011, 88, 771–786. 

7. Aguillo, I., Bar-IIan, J., Levene, M. and Ortega, J. L., Comparing 
university rankings. Scientometrics, 2010, 85, 243–256. 

8. Dehon, C., McCathie, A. and Verardi, V., Uncovering excellence 
in academic rankings: A closer look at the Shanghai ranking. Sci-
entometrics, 2010, 83, 515–524. 

9. Jovanovic, M., Jeremic, V., Savic, G., Bulajic, M. and Martic, M., 
How does the normalization of data affects the ARWU ranking? 
Scientometrics, online first, 2012, doi:10.1007/s11192-012-0674-0. 

10. Docampo, D., On using the Shanghai ranking to assess the  
research performance of university systems. Scientometrics, 2011, 
86, 77–92. 

11. Docampo, D., Adjusted sum of institutional scores as an indicator 
of the presence of university systems in the ARWU ranking. Sci-
entometrics, 2012, 90, 701–713. 

12. van Raan, A. F. J., Fatal attraction: ranking of universities by bib-
liometric methods. Scientometrics, 2005, 62, 133–145. 

13. van Raan, A. F. J., Reply to the comments of Liu et al., Scien-
tometrics, 2005, 64, 111–112. 

14. Liu, N. C. and Cheng, Y., Academic ranking of world universities: 
methodologies and problems. Higher Educ. Eur., 2005, 30, 127–
136. 

15. Liu, N. C., Cheng, Y. and Liu, L., Academic ranking of world 
universities using scientometrics: A comment to the ‘fatal attrac-
tion’. Scientometrics, 2005, 64, 101–109. 

16. Billaut, J. C., Bouyssou, D. and Vincke, P., Should you believe in 
the Shanghai ranking: an MCDM view. Scientometrics, 2010, 84, 
237–263. 

17. Nishy, P., Panwar, Y., Prasad, S., Mandal, G. K. and Prathap, G., 
An impact–citations–exergy (iCX) trajectory analysis of leading 
research institutions in India. Scientometrics, 2012, 91, 245–251. 

18. Prathap, G., The quality–quantity–quasity and energy–exergy–
entropy exegesis of expected value calculation of citation per-
formance. Scientometrics, 2012, 91, 269–275. 

19. SCImago Institutions Rankings (SIR) World Reports, 2011; avail-
able at http://www.scimagoir.com 

20. Prathap, G., The research performance of top Indian and Chinese 
higher education institutions compared. Curr. Sci., 2012, 102, 827. 

21. Ivanovic, B., A method of establishing a list of development indi-
cators. United Nations Educational, Scientific and Cultural Orga-
nization, Paris, 1973. 

22. Ivanovic, B. and Fanchette, S., Grouping and ranking of 30 coun-
tries of Sub-Saharan Africa, Two distance-based methods com-
pared. United Nations Educational, Scientific and Cultural 
Organization, Paris, 1973. 

23. Jeremic, V. and Radojicic, Z., A new approach in the evaluation of 
team chess championships rankings. J. Quant. Anal. Sports, 2010, 
6, Article 7, doi:10.1177/0266666912446497. 

24. Al-Lagilli, S., Jeremic, V., Seke, K., Jeremic, D. and Radojicic, 
Z., Evaluating the health of nations: a Libyan perspective. Libyan 
J. Med., 2011, 6, 6021. 

25. Ivanovic, B., Classification Theory, Institute for Industrial Eco-
nomics, Belgrade, 1977. 

26. Dobrota, M., Jeremic, V. and Markovic, A., A new perspective on 
the ICT Development Index. Inf. Dev., 2012 (in press). 

27. Jeremic, V., Isljamovic, S., Petrovic, N., Radojicic, Z., Markovic, 
A. and Bulajic, M., Human development index and sustainability: 
What’s the correlation? Metal Int., 2011, 16, 63–67. 



GENERAL ARTICLES 
 

CURRENT SCIENCE, VOL. 103, NO. 2, 25 JULY 2012 162 

28. Mihailovic, N., Bulajic, M. and Savic, G., Ranking of banks in 
Serbia. Yugoslav J. Oper. Res., 2009, 19, 323–334. 

29. Jeremic, V., Vukmirovic, D., Radojicic, Z. and Djokovic, A.,  
Towards a framework for evaluating ICT infrastructure of coun-
tries: a Serbian perspective. Metal Int., 2011, 16, 15–18. 

30. Radojicic, Z., Isljamovic, S., Petrovic, N. and Jeremic, V., A novel 
approach to evaluating sustainable development. Probl. Ekorozw., 
2012, 7, 81–85.  

31. Maletic, P., Kreca, M., Jeremic, V., Bulajic, M. and Djokovic, A., 
The ranking of municipalities in Serbia through the development 
level of SME in agribusiness. Int. J. Agric. Stat. Sci., 2012, 8, 7–13. 

32. Jeremic, V., Seke, K., Radojicic, Z., Jeremic, D., Markovic, A., 
Slovic, D. and Aleksic, A., Measuring health of countries: a novel 
approach. HealthMED, 2011, 5, 1762–1766.  

33. Knezevic, S., Jeremic, V., Zarkic-Joksimovic, N. and Bulajic, M., 
Evaluating the Serbian banking sector: a statistical approach. 
Metal Int., 2012, 17, 171–174. 

34. Jeremic, V., Bulajic, M., Martic, M., Markovic, A., Savic, G., 
Jeremic, D. and Radojicic, Z., An evaluation of European coun-
tries’ health systems through distance based analysis. Hippokratia, 
2012, 16, 170–174. 

35. Jeremic, V., Markovic, A. and Radojicic, Z., ICT as crucial com-
ponent of socio-economic development. Manage, 2011, 16, 5–9. 

36. Leydesdorff, L. and Shin, J. C., How to evaluate universities in 
terms of their relative citation impacts: Fractional counting of cita-
tions and the normalization of differences among disciplines.  
J. Am. Soc. Inf. Sci. Technol., 2011, 62, 1146–1155. 

37. Bornmann, L. and Leydesdorff, L., Which cities produce more  
excellent papers than can be expected? A new mapping approach – 
using Google Maps – based on statistical significance testing.  
J. Am. Soc. Inf. Sci. Technol., 2011, 62, 1954–1962. 

38. Bornmann, L. and Waltman, L., The detection of ‘hot regions’ in 
the geography of science: a visualization approach by using den-
sity maps. J. Informetrics, 2011, 5, 547–553. 

39. Nishy, P. and Prathap, G., Publish in foreign journals and prosper, 
or in Indian journals and perish. Curr. Sci., 2011, 101, 1516– 
1517. 

40. Prathap, G., Geographic distribution of Indian academic research. 
Curr. Sci., 2011, 101, 715. 

 
 
Received 9 April 2012; accepted 27 April 2012 

 
 

CURRENT SCIENCE 
Display Advertisement Rates 

 

India Tariff (Rupees)* 
Inside pages Inside cover pages Back cover pages  

Size 
No. of  

insertions B&W Colour B&W Colour B&W Colour 
 1 12,000 20,000 18,000 30,000 25,000 35,000 
 2 21,600 36,000 32,000 54,000 45,000 63,000 
 4 42,000 70,000 63,000 1,05,000 87,000 1,20,000 
 6 60,000 1,00,000 90,000 1,50,000 1,25,000 1,75,000 
 8 75,000 1,25,000 1,15,000 1,90,000 1,60,000 2,20,000 
10 90,000 1,50,000 1,35,000 2,25,000 1,85,000 2,60,000 

 
 
 
Full page 

12 1,00,000 1,65,000 1,50,000 2,50,000 2,10,000 2,90,000 
 1 7,000 12,000 
 2 12,500 22,000 
 4 23,750 42,000 
 6 33,500 60,000 
 8 42,000 75,000 
10 50,000 90,000 

 
 
 
Half page 

12 55,000 1,00,000 

We also have provision for quarter page display  
advertisement: 

Quarter page: 4,000 per insertion (in Rupees) 
Note: For payments towards the advertisement 

charges, Cheque (local/multicity) or  
Demand Drafts may be drawn in favour of  

‘Current Science Association, Bangalore’. 
*25% rebate for Institutional members 

 
Contact us: Current Science Association, C.V. Raman Avenue, P.B. No. 8001, Bangalore 560 080 or E-mail: 
csc@ias.ernet.in 
 
Last date for receiving advertising material: Ten days before the scheduled date of publication. 
 
 
 


