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Efforts to evaluate R&D have existed for decades; some parameters are now widely accepted as measures of scientific outcomes

Measuring the giant: Research and Development
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Prime Minister’s Speeches Government Annual Reports

Government Policies Reporting by International / Global Agencies

Publications

Citations

Researchers

Start-ups

Employment 
outcomes

Funding

Patents

Diversity

Source: The New Indian Express, pib.gov.in Source: Research and Development Statistics, 2019-20

Source: STIP 2020 Source: NSF STAR Metrics, UNESCO UIS 



Rankings provide proxy for measurement of R&D in academia

Parameters measuring R&D come together in ranking methodologies
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Publications

Citations

Researchers

Start-ups

Employment 
outcomes

Funding

Patents

Diversity

✓ ✓ ✓ ✓

✓ ✓ ✓ ✓ ✓ ✓

✓ ✓ ✓ ✓

✓ ✓

✓ ✓

✓

✓ ✓

Source: Ranking methodologies for QS World University Rankings, THE World University Rankings, Shanghai’s ARWU Rankings, US News Rankings, NIRF Research Rankings, CWTS Leiden Rankings



Whatever gets measured, gets done: Rankings offer a quantitative measure for an intrinsically qualitative evaluation

Why do Higher Education Institutions (HEIs) care about rankings?
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50% 
HEIs used rankings 

for publicity 

70% 
HEIs wanted to be in 

top 10% nationally 

71% 
HEIs wanted to be in 

top 25% 
internationally 

50%+ 
HEIs had formal 

process of reviewing 
results

68% 
HEIs used rankings 

as a strategic tool for 
management and 

academic 
improvement

Source: 
1. How do rankings impact higher education? Editor of Institutional Management in Higher Education Programme, OECD. IMHE. (2007). https://www.oecd.org/education/imhe/39802910.pdf, 
2. Estrada-Real, A.C., Cantu-Ortiz, F.J. A data analytics approach for university competitiveness: the QS world university rankings. Int J Interact Des Manuf 16, 871–891 (2022). https://doi.org/10.1007/s12008-022-00966-2
3. Vetrova, I.F., Amerslanova, A.N., Yuretskaya, Y.S.: An overview of the main types of university control in the leading countries of the world. Lect. Notes Netw. Syst. 280, 996–1004 (2021). https://doi.org/10.1007/978-3-030-80485-5_111

University with a higher position in rankings has 24% more chances of being chosen by a high performing student

https://www.oecd.org/education/imhe/39802910.pdf
https://doi.org/10.1007/s12008-022-00966-2
https://doi.org/10.1007/978-3-030-80485-5_111
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Annual ranking announcements make headlines

From students to institute directors to policymakers, all stakeholders use rankings as benchmarks

Source: Twitter



5 key ranking methodologies come out on top
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5
accepted by Indian 

institutes(3)

among others…

25
ranking methodologies 

identified(1)

14
after assessing for 
eligibility criteria(2)

Different ranking methodologies will become relevant for different stages of institute lifecycles

Yoga for 
Everyone

Institute in early stages, still 
finding its footing domestically

Olympic
Winners

Globally competitive institutes 
with focus on improving research 

quality

National level
Athletes

Domestically established 
institutes looking to become 

globally competitive

Source: Vernon MM, Balas EA, Momani S (2018) Are university rankings useful to improve research? A systematic review. PLoS ONE 13(3): e0193762. https://doi.org/10.1371/journal.pone.0193762
Notes:
1. 24 ranking systems identified by source paper + NIRF
2. Rankings categories as ineligible due to : (a)  discontinued publication, (b) lack of specified methodology, (c) less than 100 institutions ranked, (d) no global focus, (e) lack of research indicators
3. FAST India analysis based on rankings publicized by Indian institutes and Google Trends in India

https://doi.org/10.1371/journal.pone.0193762


QS is the most widely used ranking, and hence, the basis for our analysis presented in the next sections

Each methodology fulfills a somewhat different purpose
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Stated purpose 
and use

• University comparison
• Assist students 

• University comparison
• University marketing
• Assist students

• Research performance
• Research quality
• University comparison
• Assist students
• Government assessment

• University comparison
• University marketing
• Assist students 

• Research performance
• University comparison
• University marketing
• Government assessment

Acceptance • Accepted in India • Wide international 
acceptance

• Wide international 
acceptance

• International acceptance • International acceptance 
but prominent in China

Pros ✓ Multiple Parameters -
well rounded

✓ Reflects India’s diversity 
concerns

✓ Focus on both quality 
and quantity

✓ Less focus on perception

✓ Most widely used around 
the world

✓ Focused on both 
research and education 

✓ Well rounded, focused on 
research quality

✓ Includes funding from 
industry

✓ Focus on top level
research

✓ Many aspects (books, 
conferences) measured

✓ Measures depth of 
international 
collaborations

✓ Measures only very high-
quality parameters 
(Nobel Prizes, articles in 
Nature and Science, etc)

Cons x Not globally comparable
x Inward focused
x No measure on 

international diversity

x Excessive focus on 
reputation

x Doesn’t include metric on 
high quality research

x Lack of transparency has 
led to institute dropouts

x No measure of faculty 
strength or patents

x Not widely followed, 
mostly used for 
university selection

x Not applicable to most 
institutions

x Very niche metrics

Relevance • Domestic comparison for 
new and upcoming 
institutes

• Establish global 
competitiveness for 
institutes

• Establish global 
competitiveness for 
institutes

• Establish global 
competitiveness for 
institutes

• Well reputed universities 
focusing on further 
improving research

Source: Vernon MM, Balas EA, Momani S (2018) Are university rankings useful to improve research? A systematic review. PLoS ONE 13(3): e0193762. https://doi.org/10.1371/journal.pone.0193762, FAST India Analysis

https://doi.org/10.1371/journal.pone.0193762
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Rankings are an imperfect measure that need to keep evolving

Not everything can be measured: Rankings, albeit a proxy, do not provide a complete picture

Source: News articles, Twitter

The Dilemmas of Ranking

Popularity 
contests

Survey approach rewards the most popular -
academic community vote on peer institutes

Substitute 
for quality

Quantitative factors (funding, papers, books) serve
as a proxy for quality. However, high numbers do not
necessarily indicate high impact

Missing 
factors

Generally, rankings do not include teaching quality.
Undergraduate teaching, access to underserved,
focus on specific programs are not rewarded

One size fits 
all

Methods ignore missions, goals and focus areas of
institutes with emphasis on norms of only a few top
research institutes

Language of 
science

Citation count as a measure emphasizes material in
English and journals readily available in larger
academic systems which artificially boosts English
speaking regions (US, UK)

Source: Altbach, P. (2006). The Dilemmas of Ranking. International Higher Education, (42). https://doi.org/10.6017/ihe.2006.42.7878,
FAST India Analysis 

Increasing 
inequality

Beyond the first 10-15 institutions across countries,
scores on rankings parameters witness sharp
declines

https://doi.org/10.6017/ihe.2006.42.7878
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2010 2015 2020 Today

QS Top 10(1): Countries with highest number of institutes in QS total list of institutes 

Shifting dynamics: Reducing Western presence, growing prominence of Asia
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UK

South 
Korea

USA

Italy

Germany

Netherlands

Japan

China

Australia

India

France

Spain

Canada

Russia

Source: QS 2023
Notes:
1. Top 10 countries have been identified based on total number of institutes in QS year on year. QS total number of institutes included 1,422 institutes in 2023 (Today), 1,000 institutes in 2020, 699 institutes in 2015, and 500 institutes in 2010
2. Japan and France, both, had 29 institutes in 2015 and were hence tied for rank #4. Canada and South Korea, both, had 24 institutes in 2015 and were hence tied for rank #8. In case of ties, countries have been mentioned in alphabetical order.
3. China and Japan, both, had 41 institutes in 2020 and were hence tied for rank #4. In case of ties, countries have been mentioned in alphabetical order. 

(2) (3)



0 5 10 15 20 25

US

UK

CH

RU

GM

AU

CA

Rank 1

Rank 2

Rank 3

US, UK, and China are in a league of their own

However, US still occupies the tip of the peak
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109 97 89 83

51
48 50 46

10
18 24 28

25
16 17 15

5
10 16 17

102
95 91 92

302
284 287 281

2010 2015 2020 Today

USA UK China Japan Russia Next 5

Top 10 countries(1) total ~60% institutes in Top 500 World Top 3 countries sweep the leader boards

Number of institutes by country in QS top 500 For 25 S&T subjects in QS, top 3 rank holders by country(3)

Source: QS 2023
Notes:
1. Top 10 countries have been identified based on total number of institutes in QS year on year. QS total number of institutes included 1,422 institutes in 2023 (Today), 1,000 institutes in 2020, 699 institutes in 2015, and 500 institutes in 2010
2. Next 5 countries in the Top 10 include Germany, South Korea, Italy, India and Australia
3. Out of 51 subjects ranked by QS, analysis has been undertaken for 25 subjects in the Engineering and Technology, Life Sciences and Medicine, and Natural Sciences categories. For each subject, countries have been ranked based on number of institutes in the subject wise lists

(2)



Chinese universities are higher ranked than US in QS Top 100 institutes; US leads the way in QS Top 500

Excellence vs critical mass: China and US dominate discussions
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QS ranks

Top 100 United States Top 100 United Kingdom Top 100 China Top 500 United States

Top 500 United Kingdom Top 500 China (Mainland) India

• The x-axis 

represents average 

ranking of the 

region’s institutes 

that feature in the 

top 100 / 500 

• The y-axis 

represents average 

total score of the 

region’s institutes 

that feature in the 

top 100 / 500

• The size of the 

bubble represents 

the number of 

institutes that 

feature in the top 

100 / 500

While US (orange) has larger number of 
institutes in Top 100, China (blue) scores and 

ranks better. UK trails both the nations 

In top 500, UK (dashed brown) has the highest average score, 
but US (dashed orange) isn’t far behind with the highest 

number of institutes. China (dashed blue) trails in the Top 500

Source: QS 2023
Notes:
1. Top 100 United States, United Kingdom, China indicate average scores of institutes in the Top 100 for the mentioned countries
2. Top 500 United States, United Kingdom, China indicate average scores of institutes in the Top 500 for the mentioned countries
3. India indicates the average score of Indian institutes in Top 500



Key characteristics of top 300 universities (QS 2018)

Traits of a world class university
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Nature of funding: Public funded universities tend to do better Faculty – student key statistics: Large universities have an edge

Average budgets: Direct correlation between funding and performance Research excellence initiatives: Key insights

25,000+ 

Average 
number of 
students

$0.7Bn
Ranks 201-300

$1.0Bn
Ranks 101-200

$1.9Bn
Ranks 1-100

Top 100 universities have average funds double those of the 
universities in the positions 101–200 and triple those of the 

universities in the positions 201–300

84% 
of top 300 
universities are 
public funded

2,600+

Average 
number of 

teaching staff

9.4

Mean faculty 
student ratio

19%

Average % of 
int’l students

• Funding is an influential factor: Countries like China, Saudi Arabia, 

Australia have made considerable progress on back increased and 

sustained investment in universities

• Continuous modernization: Denmark, Finland, have seen ranking 

improvements with changes in management and governance systems

• Most promote internationalization as a strategy to attract top talent

• University central leadership is a key actor in all processes

Source: Benito, M., Gil, P., Romera, R.: Funding, is it key for standing out in the university rankings? Scientometrics 121(2), 771–792 (2019). https://doi.org/10.1007/s11192-019-03202-z

https://doi.org/10.1007/s11192-019-03202-z


The Chinese Story: Major spikes in QS Rankings in recent years

16

Tsinghua University Fudan University Peking University 

20221995 1998 20152007 2012 2020

Project 211: 
100 

universities

Project 985: 9 
universities

Project 985 
expanded: 37 
universities

Project Double World Class 
launched

QS methodology changed

Scientific 
evidence for  

impact of int’l 
collaboration

China MoE and MoST
express desire to move 
away from citation as a 

measure

1996

Initiation of ↑ in 
# of Chinese 

students in USA 
+ int’l 

collaborations 

Impact of multiple interventions since 1990s

Source: FAST India study on Rise of S&T in Asian Economies, QS website

https://storage.googleapis.com/production-bigrock-v1-0-6/576/983576/kIc6FlLp/44dab7290a0244fbb3786e6417b86540?fileName=China_%20Developing%20and%20Nurturing%20S&T%20talent.pdf


The Chinese Story: Major spikes in QS Rankings in recent years
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Zheijang University Nanjing University Shanghai Jia Tao University 

20221995 1998 20152007 2012 2020

Project 211: 
100 

universities

Project 985: 9 
universities

Project 985 
expanded: 37 
universities

Project Double World Class 
launched

QS methodology changed

Scientific 
evidence for  

impact of int’l 
collaboration

China MoE and MoST
express desire to move 
away from citation as a 

measure

1996

Initiation of ↑ in 
# of Chinese 

students in USA 
+ int’l 

collaborations 

Impact of multiple interventions since 1990s

Source: FAST India study on Rise of S&T in Asian Economies, QS website

https://storage.googleapis.com/production-bigrock-v1-0-6/576/983576/kIc6FlLp/44dab7290a0244fbb3786e6417b86540?fileName=China_%20Developing%20and%20Nurturing%20S&T%20talent.pdf
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Only nine Indian institutes make the cut globally

Notably, only autonomous public-funded STEM institutes feature in QS Top 500

QS Top 200 QS Top 300 QS Top 400

Indian Institute of 
Science (IISc)
Rank 155

IIT Bombay
Rank 172

IIT Delhi
Rank 174

IIT Roorkee
Rank 369

IIT Guwahati
Rank 384

IIT Indore
Rank 396

IIT Madras
Rank 250

IIT Kanpur
Rank 264

IIT Kharagpur
Rank 270

Source: QS 2023



Weak presence on faculty and student parameters hinder Indian performance

India vs rest of the world
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Citations per faculty Faculty-student Ratio ReputationInternational Significance

80 

47 

72 

India's
Top 9

Top 500 Top 100

25 

49 

68 

India's
Top 9

Top 500 Top 100

3 

49 

69 

India's
Top 9

Top 500 Top 100

33 

41 

82 

India's
Top 9

Top 500 Top 100

Average score out of 100 Average score out of 100 Weighted average score out of 100(2)Weighted average score out of 100(1)

Source: QS 2023, FAST India Analysis

Notes:
1. Weighted average for international faculty and student scores. Corresponding to their contribution to QS ranking calculation, 1:1 weights used 
2. Weighted average for academic reputation and employer reputation scores. Corresponding to their contribution to QS ranking calculation, 4:1 weights used 



QS Rankings: Levers of change for rise in Indian institutional ranks
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Theory of 
Change

Citations

Paper
=

Paper

Faculty
x x

Faculty

Student
Reputationx

Minimal effort: India ranks #7 
on highly cited papers, to 

target rank #5 for 2020-2030

Biggest pain-point: Far from 
global averages, improvement 

will be a factor of cost and 
hiring ease

National strategy: Most rankings count 
international faculty and students, which 

are dependent on university rules and 
strategy, and national priorities

Long run lever: Strong linkages 
between research excellence, 

collaborations, research quality, 
and reputation

1 3

2 4



17.8% 0.5% 5.8% 1.7% 5.7% 1.1% 2.9% 1.0% 0.5%

With current efforts, India needs to add incremental 300-500 highly cited papers every year

India on track to reach Top 5 S&T countries by 2030…
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.9 6

.5

2
.9 4
.1 4
.6

China USA Italy UK India Australia Germany Spain Canada France

2028-30 2018-20 2008-10

(‘000s)

6.0%(2)

Implied CAGR to 
achieve rank #5

Number of papers (average) in top 10% of most-cited papers in each research field

Notes:
1. Based on 2008-10 to 2018-20 CAGR: if positive 2018-20 to 2028-30 CAGR assumed to be the same; if negative, assumed growth of 5% over the 10-year period (implied CAGR of 0.5%).
2. Assumed target of 8,841 papers to be rank #5. To achieve rank #3 (10,691 papers), implied CAGR will be 8.1%

Source: The Asahi Shimbun, FAST India Analysis

1

To get into Top 3, higher efforts will be required with incremental 400-800 highly cited papers every year (8.1% CAGR)

Assumed 
CAGR

(‘20-’30)(1)
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…but increasing the count of papers comes with many challenges

Producing highly-cited papers is a two-layered problem: lack of quality papers, lack of access to publications

1

Notes:
1. As per journal’s peer reviews

Principal Investigators (PIs)

High-quality paper(1) Not high-quality 
paper(1)

Published in reputed 
journals

Not published in 
reputed journals

Not published in 
reputed journals

Inability to pay publication fee Lack of institutional support Multiple compliance restrictionsChallenges

Possible 
interventions

• Digital public good (DPG) to promote 

access to publications and hand over 

control of publications to researchers

• Establishment of dedicated research 

management units at every institute

• Training programs for PIs

• Standardisation and digitsation of 

requirements by institutes and funding 

agencies 

• Government • Institutes • Government and institutesPrimary actor

Source: FAST India Analysis



Faculty shortage is a mammoth crisis for all Indian institutes…

24

2

…with arm’s length solutions for both, quality and quantity gaps

Source: Livemint (https://www.livemint.com/opinion/online-views/mammoth-crisis-threatens-india-s-iits-and-iims-11671014500207.html), FAST India Analysis

The challenge
Possible Interventions: 
The what

Implications: 
The how

Bridge the gap between 

academia and labs

• Linked to Scientific Social Responsibility, create research 

universities (academic institutions + government labs) with 

teaching responsibilities for employees of research lab

Bring industry on board

• Engaging with industry under UGC’s ‘Professor of Practice’ 

guidelines would improve industry linkages and faculty 

gaps

Improve ease of hiring
• Relook at compliance requirements for hiring faculty to 

improve hiring timelines

Increase funding for 

faculty hiring

• As of date, QS top 9 Indian institutes spend ~INR 3,000 cr

on faculty; to reach average scores of Top 100-200 

institutes (Top 100 institutes), incremental expenditure 

needed is ~INR 4,000 cr (~INR 8,000 cr)(1)

• Government

• Institutes

• Government 

labs

• Institutes

• Industry

• Government

• Institutes

• Government

Primary actor: 
The who

Notes:
1. Detailed analysis in appendix on slides 42 and 43

https://www.livemint.com/opinion/online-views/mammoth-crisis-threatens-india-s-iits-and-iims-11671014500207.html


International collaborations to be step one
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3

Attracting international talent would need fundamental shifts in international policy

Long term: Ease of doing science in India by the governmentShort term: International collaborations by institutes

• QS rankings assigns:

• 85% weightage to recall of institutes by international 

respondents in academic reputation survey

• 50% weightage to recall of institutes by international 

respondents in employer reputation survey

• International collaboration should be promoted by every 

institute at three levels

Institute Researchers Employers

Primary focus

• Macro level challenges (delays in visa clearance, inability to make 

investments, etc.) and micro level challenges (low salaries as per global 

standards, poor infrastructure, etc.) make India a less attractive 

destination for S&T talent

• As of 2018, there were only 40 international professors in 23 IITs

• As seen in private Indian universities that are attracting foreign talent, 

India needs to provide:

World class 
research labs

Globally 
competitive 
salaries and 
incentives

Reduction in 
bureaucratic 

processes (hiring 
+ research)

Source: QS website, FLAME University media page, The Wire, Science,: https://science.thewire.in/education/the-many-barriers-to-internationalising-indias-higher-education/, The Print, Sharma K, 2018: https://theprint.in/india/governance/there-are-just-40-foreign-teachers-at-
iits-despite-govts-big-push-for-global-faculty/133114/,  FAST India Analysis

https://science.thewire.in/education/the-many-barriers-to-internationalising-indias-higher-education/
https://theprint.in/india/governance/there-are-just-40-foreign-teachers-at-iits-despite-govts-big-push-for-global-faculty/133114/


Building reputation is a virtuous cycle
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4

Source: FAST India Analysis

Effective research ecosystem

• Multiple systems and stakeholders 

efficiently work together to build a 

successful research lab at the institute

Delivery of high-quality research which leads 

to highly cited papers, awards

• Universities with high rankings on 

Shanghai’s ARWU rankings have well 

functioning research offices

Improved reputation 

• QS academic reputation has high 

correlation with all quality parameters 

measured on Shanghai’s ARWU rankings(2)

Intake of high-quality research talent

• University with a higher position in 

rankings has 24% more chances of being 

chosen by a high performing student(1)

Continuous efforts at all levels of the institute will build and sustain reputation over years

Notes:
1. Vetrova, I.F., Amerslanova, A.N., Yuretskaya, Y.S.: An overview of the main types of university control in the leading countries of the world. Lect. Notes Netw. Syst. 280, 996–1004 (2021). https://doi.org/10.1007/978-3-030-80485-5_111
2. Detailed analysis in appendix on slide 44

https://doi.org/10.1007/978-3-030-80485-5_111


An effective research ecosystem is built on multiple systems working 
efficiently and collaborating well at the institute….

27

Dedicated 

Units 

(Structures)

People

Processes Incentives

Culture Networks

Systems

Stakeholders

X

4

Source: FAST India Analysis



…with continuous support to the researcher in the lab
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4

Collaboration function

Research outcome and 
communication function

Research management 
function

Research Lab

Researchers

Equipment

Funding

Administrative / central functions

Industry

Alumni

CSR

Govt.

Research paper

Product / Technology

Start ups

Industry Collaborations

Government Collaborations

Peer CollaborationsFundraising function

Personal 
development 

and 
professional 

trainings

A successful research lab is one that is enabled by multiple functionalities and trainings

Source: FAST India Analysis



Key Takeaways:

Why rankings are important and how to benefit from them?

• Rankings may not be a perfect measure of the quality of universities, but they are a useful instrument. 

• Rankings don't define the entirety of any university's worth and value, but they do measure progress on various parameters. 

These systems offer a basic quantitative standard, to which universities can layer on further quality parameters as per their 

goals. 

• Students see the rankings as an approximate measure for their own employability in the future, while administrators need this 

system to evaluate progress on research. The two agendas should remain separate, and some rankings (like NIRF) offer that 

by way of different sub-ranking systems.

• Indian institutions should use some form of rankings, NIRF or QS, to measure their own progress over time. They offer a 

standardized way of measuring progress, especially as Indian academia gets broader and deeper, with a target of 50% Gross 

Enrollment Ratio in higher education (including vocational education) by 2035 as per National Education Policy 2020. 

• Administrators and policy makers should emphasize the use of rankings only to measure your own progress vis a vis others



Key Takeaways:

What next? Role of stakeholders:

Government Institute Students

Key things to keep in mind about 
rankings

• Instrument to assess institute 
progress, not the end 
objective

• Track parameters over time 
to measure progress, do not 
game data

• Review rankings to assess 
institutes with a pinch of salt  
while noting the focus areas

Role in interventions • Emphasise national strategic 
focus on research and faculty 
issues in academia

• Ensure ease of doing 
research (funding, spending, 
hiring, etc.) by way of policy 
interventions

• Assist in more / efficient 
funding (public + private) for 
academia

• Improve quality of research 
by providing appropriate 
systems and functionalities 
for assistance to all 
stakeholders

• Facilitate increased 
stakeholder interactions 
(government, academic and 
industry)

• Participate in regular trainings 
for continued growth



Appendix A: Ranking Methodologies



QS World University Rankings

Focus area: University perception (academic and employer), research

Academic 
reputation
40%

Faculty-student ratio - 20%

Citations per faculty
20%

Employer reputation
10%

International faculty
5%

International students - 5%

2023 Methodology

Scope 1,500+ institutions globally

Data sources Elsevier’s Scopus database

Timing Annually, September

Ranking 
organization

QS

About the ranking

Critique: Pros and Cons

32

• Most widely used 
around the world

• Focused on both 
research and education

• Excessive focus on 
reputation

Source: QS website, FAST India Analysis



Times Higher Education World University Rankings

Focus area: University perception (academic and employer), research

2023 Methodology

Scope
~1,800 institutes across 104 
countries

Data sources Elsevier’s Scopus database

Timing Annually, October

Ranking 
organization

Times Higher Education (THE)

About the ranking

Critique: Pros and Cons

33

Reputation survey
15%

Staff-to-student ratio
5%

Doctorate-to-bachelor’s 
ratio 2%

Doctorates-awarded-to-
academic-staff ratio
6%

Institutional income
2%

Reputation survey
18%

Research income
6%

Research productivity
6%

Citations 
30%

Proportion of international 
students 4%

Proportion of international staff - 4%

International collaboration
4%

Industry income 
3%

• Well rounded, focused 
on research quality

• Includes funding from 
industry

• Doesn’t include metric 
on high quality research

• Lack of transparency 
has led to institute 
dropouts

Source: THE website, FAST India Analysis

4.5%

2.25%

2.25%

2.5%

2.5%
2.5%2.5%



US News Rankings

Focus area: High quality and absolute research parameters

2023 Methodology

Scope 2,000 across 95 countries

Data sources Clarivate, Web of Science

Timing Annually

Ranking 
organization

US News and World Report

About the ranking

• Focus on top level 
research

• Many aspects (books, 
conferences) measured

• Measures depth of 
international 
collaborations

• No measure of faculty 
strength or patents

• Not widely followed, 
mostly used for 
university selection

Critique: Pros and Cons

Source: US News website, FAST India Analysis
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Global research 
reputation
12.5%

Regional research 
reputation
12.5%

Publications
10%

Books 2%

Conferences 3%

Normalized citation impact 10%Total citations 7.5%

Number of publications among 
the 10% most cited -

12.5%

Percentage of total 
publications among the 10% 

most cited
10%

International collaboration
5%

International collaboration - relative to 
country 5%

Number of highly cited papers among the 
top 1% most cited in their respective field

5%

Percentage of total 
publications among 

the top 1% most 
highly cited papers

5%

2.5%

2.5%



Shanghai’s ARWU Rankings

Focus area: Research excellence

2022 Methodology

Scope 2500+ institutes ranked

Data sources Clarivate, Web of Science

Timing Annually

Ranking 
organization

Shanghai Jiao Tong University

About the ranking

Critique: Pros and Cons
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• Measures only very 
high-quality parameters 
(Nobel Prizes, articles in 
Nature and Science, etc) 

• Not applicable to most 
institutions

• Very niche metrics

Source: Shanghai Jiao Tong University Rankings website, FAST India Analysis

Alumni of an institution winning 
Nobel Prizes and Fields Medals
10%

Staff of an institution 
winning Nobel Prizes 
and Fields Medals
20%

Highly Cited 
Researchers
20%

Papers published in 
Nature and Science 

journals
20%

Papers indexed in 
Science Citation 

Index-Expanded and 
Social Science 
Citation Index

20%

Per Capita Academic Performance
10%



NIRF Research Rankings

Focus area: Comprehensive evaluation for Indian academia

2022 Methodology

Scope ~180 institutes across India

Data sources
NIRF Survey, Scopus, Web of 
Science, PUBMED & FT 45 

Timing Annually, July-September

Ranking 
organization

NIRF

About the ranking

Critique: Pros and Cons
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• Well rounded
• Reflects India’s diversity 

concerns
• Focus on both Quality 

and Quantity
• Less focus on 

perception 

• Not globally comparable
• Inward focused
• No measure on 

international diversity

Source: NIRF website, FAST India Analysis

Publication
15%

Citations Index
8%

Footprint of projects 
(funding)
8%

Publications in 1st 
Quartile JCR
9%

Publications in Top 25 -9%
IPR and Patents

6%

H-Index
6%

Faculty with PhD
8%

Student Strength
6%

Number of Ph.D. 
Students Graduated

6%

Region Diversity 3%

Women Diversity 3%

SC/ST Students 2%

Facilities for Physically Challenged 
Students 2%

Peer Perception- 10%



Appendix B: Detailed Analysis
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How to get into QS Top 100? Sensitivity Analysis

IISC IIT Bombay IIT Delhi

Current 10% Change 40% Change Current 10% Change 40% Change Current 10% Change 40% Change

Academic reputation 37.6 41.4 52.6 53.3 58.6 74.6 49.0 53.9 68.6

Employer reputation 22.9 25.2 32.1 86.5 86.5 86.5 79.2 79.2 79.2

Faculty student ratio 56.3 61.9 78.8 25.8 28.4 36.1 27.7 30.5 38.8

Citations / faculty 100.0 100.0 100.0 55.1 60.6 77.1 65.2 71.7 91.3

Int’l faculty ratio 11.7 12.9 16.4 3.9 4.3 5.5 2.6 2.9 3.6

Int’l student ratio 1.9 2.1 2.7 1.6 1.8 2.2 1.7 1.9 2.4

Total Score 49.3 52.2 61.0 46.4 50.2 61.5 46.3 50.2 61.7

Implied Rank 155 140 92 172 153 92 174 153 92

IISC IIT Bombay IIT Delhi

Current Faculty ∆ Reputation∆ Current Faculty ∆ Reputation∆ Current Faculty ∆ Reputation∆

Academic reputation 37.6 37.6 49.0 53.3 53.3 69.0 49.0 49.0 64.0

Employer reputation 22.9 22.9 30.0 86.5 86.5 86.5 79.2 79.2 79.2

Faculty student ratio 56.3 70.0 70.0 25.8 50.0 70.0 27.7 50.0 70.0

Citations / faculty 100.0 100.0 100.0 55.1 70.0 70.0 65.2 70.0 70.0

Int’l faculty ratio 11.7 11.7 11.7 3.9 3.9 3.9 2.6 2.6 2.6

Int’l student ratio 1.9 1.9 1.9 1.6 1.6 1.6 1.7 1.7 1.7

Total Score 49.3 52.0 57.3 46.4 54.2 64.5 46.3 51.7 61.7

Implied Rank 155 140 108 172 129 82 174 143 92
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Notes:
1. Top 100 average faculty student ratio score is 67.7; Top 100 average citations per faculty score is 72.2

Top 100 Threshold: 58.8
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How to get into QS Top 200? Sensitivity Analysis

IIT Madras IIT Kanpur IIT Kharagpur

Current 10% Change 40% Change Current 10% Change 40% Change Current 10% Change 40% Change

Academic reputation 38.0 41.8 53.2 32.6 35.9 45.6 30.2 33.2 42.3

Employer reputation 58.3 64.3 81.6 49.3 54.2 69.0 48.3 53.1 67.6

Faculty student ratio 27.6 30.4 38.6 17.4 19.1 24.4 13.0 14.3 18.2

Citations / faculty 58.3 64.1 81.6 79.0 79.0 79.0 86.4 86.4 86.4

Int’l faculty ratio 2.8 3.1 3.9 2.3 2.5 3.2 3.7 4.1 5.2

Int’l student ratio 1.4 1.5 2.0 1.2 1.3 1.7 1.1 1.2 1.5

Total Score 38.4 42.3 53.8 37.4 39.6 46.1 37.0 39.0 44.9

Implied Rank 250 214 134 264 235 177 270 242 190

IIT Madras IIT Kanpur IIT Kharagpur

Current ∆ Top 200 ∆ Top 100 Current ∆ Top 200 ∆ Top 100 Current ∆ Top 200 ∆ Top 100

Academic reputation 38.0 38.0 38.0 32.6 32.6 32.6 30.2 30.2 30.2

Employer reputation 58.3 58.3 58.3 49.3 49.3 49.3 48.3 48.3 48.3

Faculty student ratio 27.6 45.0 70.0 17.4 45.0 70.0 13.0 45.0 70.0

Citations / faculty 58.3 58.3 70.0 79.0 79.0 79.0 86.4 86.4 86.4

Int’l faculty ratio 2.8 2.8 2.8 2.3 2.3 2.3 3.7 3.7 3.7

Int’l student ratio 1.4 1.4 1.4 1.2 1.2 1.2 1.1 1.1 1.1

Total Score 38.4 41.9 49.2 37.4 42.9 47.9 37.0 43.4 48.4

Implied Rank 250 219 159 264 205 164 270 201 162
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Notes:
1. Top 100 average faculty student ratio score is 67.7; Top 100 average citations per faculty score is 72.2
2. Top 100 - 200 average faculty student ratio score is 47.3; Top 100 - 200 average citations per faculty score is 54.7 Top 200 Threshold: 43.6
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How to get into QS Top 300? Sensitivity Analysis

IIT Roorkee IIT Guwahati IIT Indore

Current 10% Change 40% Change Current 10% Change 40% Change Current 10% Change 40% Change

Academic reputation 16.6 18.3 23.2 15.1 16.6 21.1 4.7 5.2 6.6

Employer reputation 23.9 26.3 33.5 16.9 18.6 23.7 4.3 4.7 6.0

Faculty student ratio 9.6 10.6 13.4 9.5 10.5 13.3 42.1 46.3 58.9

Citations / faculty 94.5 94.5 94.5 96.3 98.0 96.3 88.7 90.0 88.7

Int’l faculty ratio 1.1 1.2 1.5 3.4 3.7 4.8 2.5 2.8 3.5

Int’l student ratio 2.5 2.8 3.5 1.3 1.4 1.8 0.0 1.0 1.0

Total Score 30.0 31.1 34.5 29.1 30.5 33.1 28.6 30.0 33.0

Implied Rank 369 347 307 384 359 325 396 369 327

IIT Roorkee IIT Guwahati IIT Indore

Current ∆ Top 300 ∆ Top 100 Current ∆ Top 300 ∆ Top 100 Current ∆ Top 300 ∆ Top 100

Academic reputation 16.6 16.6 16.6 15.1 15.1 15.1 4.7 4.7 4.7

Employer reputation 23.9 23.9 23.9 16.9 16.9 16.9 4.3 4.3 4.3

Faculty student ratio 9.6 45.0 70.0 9.5 45.0 70.0 42.1 45.0 70.0

Citations / faculty 94.5 94.5 94.5 96.3 96.3 96.3 88.7 88.7 88.7

Int’l faculty ratio 1.1 1.1 1.1 3.4 3.4 3.4 2.5 2.5 2.5

Int’l student ratio 2.5 2.5 2.5 1.3 1.3 1.3 0.0 0.0 0.0

Total Score 30.0 37.1 42.1 29.1 36.2 41.2 28.6 29.2 34.2

Implied Rank 369 274 217 384 284 226 396 388 312
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Notes:
1. Top 100 - 200 average faculty student ratio score is 47.3; Top 100 – 200 average citations per faculty score is 54.7
2. Top 200 – 300 average faculty student ratio score is 44.8; Top 200 – 300 average citations per faculty score is 41.0 Top 300 Threshold: 35.2
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Highly-cited papers: Detailed analysis

To Beat #5 To Beat #3

Country 2008-2010 2018-2020
Implied CAGR for 

2008-2018
Assumed CAGR

for 2018-2028 2028-2030 Implied rank 2028-2030 Implied rank

China 9,011 46,352 17.8% 17.8% 238,432 1 238,432 1

USA 36,910 36,680 -0.1% 0.5% 38,514 2 38,514 2

Italy 7,420 8,772 5.8% 5.8% 10,690 3 10,690 4

UK 6,477 7,246 1.7% 1.7% 10,370 4 10,370 5

India 3,450 6,073 8,841 5 10,691 3

Australia 2,941 5,099 5.7% 5.7% 8,840 6 8,840 6

Germany 4,926 1.1% 1.1% 8,106 7 8,106 7

Spain 4,078 4,509 2.9% 2.9% 5,093 8 5,093 8

Canada 4,568 4,231 1.0% 1.0% 4,986 9 4,986 9

France 2,903 3,845 -0.8% 0.5% 4,443 10 4,443 10

Implied CAGR: 6.0% Implied CAGR: 8.1%

Indian 
context: Year 1 2 3 4 5 6 7 8 9 10

If 6.0% 
CAGR

# of papers 5,223 5,537 5,871 6,224 6,599 6,997 7,418 7,865 8,339 8,841 

YoY addition 297 315 334 354 375 397 421 447 474 502 

If 8.1% 
CAGR

# of papers 5,323 5,752 6,215 6,716 7,257 7,842 8,473 9,156 9,894 10,691 

YoY addition 397 429 463 501 541 585 632 683 738 797 
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Cost of improving QS rankings: Faculty and Infrastructure

In INR Crore At faculty score of 45 across institutes At faculty score of 70 across institutes

Current Staff 
Expenditure(1)

% of total 
Expenditure

Current Faculty 
Student Score on 

QS
Implied 

Staff Cost % Change
Implied 

Staff Cost % Change

IISc 322 46.6% 56.3 322 0% 401 24%

IIT Bombay 574 66.1% 25.8 1,001 74% 1,556 171%

IIT Delhi 268 43.5% 27.7 435 62% 677 153%

IIT Madras 484 60.0% 27.6 789 63% 1,227 154%

IIT Kanpur 398 52.4% 17.4 1,028 159% 1,599 302%

IIT Kharagpur 370 46.9% 13.0 1,281 246% 1,993 438%

IIT Roorkee 272 33.2% 9.6 1,274 369% 1,982 629%

IIT Guwahati 207 43.5% 9.5 980 374% 1,525 637%

IIT Indore 54 36.9% 42.1 58 7% 90 66%

Total 2,948 7,168 11,050

Notes:
1. Total staff expenditure (faculty + administration) inclusive of all employee benefits as of last reported year. Reported as Establishment Expenses / Staff Payments and Benefits
2. Implied expenditure = Implied staff cost to attain mentioned score + 25% infrastructure cost
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Proof of linearity: Faculty-student scores in QS

Institute Faculty student score Faculty student ratio

MIT 100 3.0

Source QS data US News

IIT Delhi 27.7 10.8

Source QS data IIT Delhi public information

Implied ratio (MIT to IIT Delhi) 3.6 3.6

Banaras Hindu University (BHU) 14.8 20.4

Source QS data BHU public information

Implied ratio (MIT to BHU) 6.8 6.8



QS Rankings and Shanghai’s ARWU Ranking Correlations
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Shanghai Ranking Parameters

Rank Alumni Award HiCi NN&S Pub PCP Overall Score

Q
S
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Rank 0.64 (0.41) (0.41) (0.46) (0.52) (0.46) (0.38) (0.53)

Academic Reputation (0.62) 0.52 0.49 0.51 0.64 0.57 0.51 0.66

Employer Reputation (0.52) 0.42 0.43 0.40 0.51 0.48 0.43 0.55

Faculty Student (0.41) 0.42 0.40 0.38 0.47 0.35 0.36 0.49

Citations per Faculty (0.31) 0.15 0.18 0.39 0.33 0.34 0.41 0.35

International Faculty (0.03) 0.21 0.22 0.33 0.29 0.09 0.46 0.30

International Students (0.14) 0.31 0.31 0.30 0.32 0.13 0.43 0.35

Overall Score (0.65) 0.54 0.52 0.59 0.68 0.58 0.61 0.71

Correlation between data for all QS ranked institutes and a subset of Shanghai’s ARWU ranking (Top 300 + Indian institutes)

Data in green indicates correlation coefficient of higher than 0.5 / lower than (0.5)
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