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1. Introduction

Universities are diverse and complex. Numbers alone do not reflect the full reality. In the
current higher education landscape, global rankings are biased towards research performance,
overlooking the other missions that higher education institutions (HEI) must fulfill, namely
teaching and knowledge transfer. Our hypothesis is that they are also limited in their ability to
reflect the strengths and real achievements of technical universities (TU) as opposed to
comprehensive universities. This is quiet a paradox as TU represent approximately 12% of the
universities worldwide and have a leading role in society (Frenken, Heimericks and
Hoekman, 2017). The world university ranking may be more of a marketing exercise than an
academic one. It is nevertheless an indicator.
In order to overcome the methodological limitations of these rankings, publishers such as
Times Higher Education (THE), Shanghai Ranking (AWRU), Quacquarelli Symonds World
University Ranking (QS WUR) have also launched subject or field-specific rankings. For
example, since 2011 the QS WUR by Subject has been published, providing individual
rankings of the world’s leading universities in specific areas and subjects. In 2022, 51 subjects
were ranked in the following five areas: Arts & Humanities, Engineering & Technology, Life
Sciences and Medicine, Natural Sciences, Social Sciences and Management.
In this report, we will first present a short overview of the QS Global Ranking results through
a geographic representation. We will analyse the latest trends and reasons behind these
changes. Secondly, we will study the latest results published by the QS Ranking in
Engineering and Technology.
2. Data and Methodology

The data used in this study are the QS WUR (2017-2022) and QS WUR by Engineering and
Technology (2021-2022). The reason for selecting this particular university ranking was due
to the availability of the data. They were obtained from Kaggle and QS’s official website. The
datasets contain the ranks, indicator scores and geographical categorical data. Its methodology
is based half on opinion surveys and includes five criteria: academic reputation (40%)
established through a questionnaire of several thousand academics, reputation among
employers (30%), H-index (10%), citations (10%), and International Research Network
(10%). A complete explanation of the methodology can be found on the QS Website 1.
The data was cleaned and processed to be analyzed. Various plots were made in order to
interpret the statistical properties of the data. This was done using Python and the R library.
We looked first at the geographical representation per world region and countries. For
parameter-wise comparison of the distribution and to identify outliers, box plots were made,
calculating the average overall score by variable. When looking for correlations, the data of
all columns were displayed as scatterplots for overview. We applied a linear regression to
clearly establish the relationship. This was done using Numpy (Python). Also, heatmap of the
correlation matrix were plotted to study the correlation of various parameters with each other.
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https://www.topuniversities.com/subject-rankings/methodology
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3. Results

The geopolitical order may be shifted, but knowledge power so far remains roughly in the
same sphere. Between 2017 and 2022, the QS WUR looks very similar. The United States and
Western countries still dominate. In the 2022 QS WUR, North America together with Europe
accounted for 80% of the top 20 institutions, and 66% of the top 100. However, these
statistics should be analyzed with some caution. For example, Europe2 is home to 5,000
higher education institutions, 17.5 million tertiary education students. With 35 European
universities in the top 100, this represents less than 1%, a fraction of the European higher
education landscape. Nevertheless, much progress has been achieved in the last few years.
Interesting tendencies can be observed.
First, we notice a 40% increase of ranked universities over the years from 927 to 1300
institutions (Figure 1) and 80% are public universities (Figure 2).

Figure 1: Number of universities ranked from 2017 to 2022 in the QS WUR

Figure 2: Distribution per type of university
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https://ec.europa.eu/commission/presscorner/detail/en/ip_22_365
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This is not only an increase in the number. We see among the top of the ranking, a more
diverse set of countries from 81 in 2017 to 97 in 2022 (Figure 3).

Figure 3: Number of countries represented from 2017 to 2022
Research and development spending (Table 1) have also surged in the last 30 years. Based on
the major players in academic research - USA, EU, China, South Korea, Canada and India,
they spent around $500 billion on research in 1996, which has risen to almost $2 trillion in
2018. For China, there is even a 100% increase from $14 billion to $465 billion in 2018.
Table 13: Gross Expenditure on Research and Development (GERD) (Current PPP Prices
in Thousands) [$]
Country
United States
Europe
Japan
China
South Korea
Canada
India

1996

2018

Variation
(%)

197 792 150
161 655 054
82 994 917
14 148 890
14 855 334
11 439 056
10 620 866

581 553 000
538 738 886
171 293 550
465 162 265
98 451 276
29 003 310
58 721 379

66
70
52
97
85
61
82

At last, it is interesting to see over the years an increasing emergence of Asian universities.
Indeed, there has been a significant investment in higher education as in China, South Korea,
Hong Kong and Singapore which has boosted them to the top of the world rankings. There are
now 44 Asian universities in the top 200 (seven more than in 2017), and 125 institutions make
the top 500 (Table 2). National University of Singapore (NUS) and Nanyang Technological
University (NUT) cement their places in the Top 20 joined by Chinese institutions namely,
Tsinghua and Peking University. China is now the region’s major force in world higher
education. Tsinghua University, apart from ETH Zurich and EPFL Lausanne remains the top
university in the world not working mainly in English. It is also the fifth-highest ranked
3

Source: Unesco database
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institution outside the United States and the United Kingdom. In the last 30 years, the
Chinese government has launched reforms in higher education, so-called “initiative of
excellence” - the most important are the 211 and 985 programmes 4. They were developed to
create competitive universities and research centres. Projects 211 and 985 have both been
closed now and have been replaced in 2015 by the Double First Class University Plan, which
is now the official, sponsored national university development scheme. The goal is to make
China a “powerful country of education” by 2035, with more institutions and disciplines
considered to be at world-class level, according to a joint statement issued by the Ministry of
Education and other departments5. In 1999, Korea had also developed this type of initiative in
the past, namely "Brain Korea 216 aimed at developing a limited number of world-class
research universities. For Japan composed of selective national and private universities, their
top 100 ranking remains stable compared to 2021.
The region’s second most populous nation, India has itself drawn up ambitious higher
education goals. India has 16% of the world tertiary education population, but only three
Indian universities in the top 200, namely Indian Institute of Technology Bombay (177th),
Indian Institute of Technology Delhi (185th) followed by Indian Institute of Science (186th).
The elite group of US and UK universities still dominate the top ten, united by decades and
even centuries of tradition and investment contributing to their reputation. However, within
the top 200 in 2022, US institutions accounted for less than 25% and decreased slowly but
steadily as more universities were ranked. Moreover, just because a university drops in the
rankings does not mean that it is necessarily in decline. If we see fewer American universities
in the top 200, it is also because improvements are being made in other countries and this is a
positive sign. The UK stands out as the second most highly ranked country with 25% of the
institutions in the top 20, 17% in the top 100 (Figure 4), and 13% in the top 200 (Figure 5).
Australia is the other country with a large group of universities in the top 100. It continues to
boast five in the top 50, led by the Australian National University, at 27th, while all of the
Group of Eight universities7 appear in the top 100.
In South America, six universities are part of the top 200: Universidad de Buenos Aires
(69th), Universidad Nacional Autónoma de México (105th), Universidade de São Paulo
(121th), Pontificia Universidad Católica de Chile (135th), Tecnológico de Monterrey (161th)
and Universidad de Chile (181th). In 2018, Latin America spent about 0.61 per cent of GDP.
This differs significantly from other countries; for example, Korea and Israel spend about 5
percent of their GDP on research, while the US spends about 3 per cent8. Budget research is
obviously one indicator among others, but this low investment certainly impacts to a certain
extent South American institutions.
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Nine institutions were identified, namely Peking University, Tsinghua University, Shanghai Jiao Tong
University, Fudan University, Zhejiang University, Nanjing University, Harbin Institute of Technology, Xi'an
Jiaotong University, and University of Science and Technology. In addition, the 985 project was expanded in
2009 to include 39 higher education institutions, the top nine universities forming the C9 group, China's answer
to the American Ivy League.
5
http://www.moe.gov.cn/srcsite/A22/s7065/202202/t20220211_598706.html
6
https://www.oecd.org/sti/Korea_case_study.pdf
7
The Group of Eight (Go8) comprises Australia’s leading research-intensive universities – the University of
Melbourne, the Australian National University, the University of Sydney, the University of Queensland, the
University of Western Australia, the University of Adelaide, Monash University and UNSW Sydney.
8
Source: Unesco database
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In Africa, there are around 16 millions students enrolled in tertiary education9. According to
the UniRank database, in 2020 there were currently 1,225 officially recognised highereducation institutions. Most of them are located in Nigeria, Morocco and Tunisia. Africa has
five represented in the top 500, only by two countries namely South Africa and Egypt with
the University of Cape Town (226th), University of Witwatersrand (424th), University of
Johannesburg (434th), the American University in Cairo (445th) and Stellenbosch University
(482th). Given that the model of a university promoted by the global ranking system, de facto
the great majority of African universities are excluded. Africa is also facing plethora
challenges from massification of higher education, lack of professors to a lack of funding.
Table 2. QS global ranking 2017- statistics by country (n=Top 10)
Country
US
UK
Singapore
Switzerland
Australia
Japan
South Korea
Canada
Hong Kong
Germany
Netherlands
China
France

Top 20
11
5
2
2

Top 100
32
18

Top 200
48
30

Top 400
78
48

Top 500
97
51

4
6
5
4
4
4
4

7
9
8
7
9

21
14
11
15

23
17
16
18

24
13
15
17

31
13
24
20

4

11
12
7

Table 3. QS global ranking 2022 - statistics by country (n=Top 10)
Country
Top 20
Top 100
Top 200
Top 400
US
9
27
45
71
UK
5
17
26
43
China
2
6
7
19
Singapore
2
Switzerland
2
7
Australia
7
12
21
South Korea
6
7
11
Hong Kong
5
Japan
5
8
14
France
4
Canada
3
14
Germany
3
11
23
Netherlands
9
13
Russia
15
Italy
9

Top 500
87
49
26
26
16
16
16
31
17
14

Source: Unesco database. Data in 2018 (Bachelor, Master and PhD students)
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Figure 4: Country distribution of the top 100 universities in 2022

Figure 5: Country distribution of the top 200 universities in 2022
7

Table 4: Top 10 ranked universities for four years (2017-2022)

Table 5: List of universities with highest progress since 2017
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Table 6: List of universities with highest decline since 2017
QS Ranking by subject - Engineering and Technology in 2022
Global ranking partly the strengths of technical universities. In the second part of our study,
the aim is to analyze the QS WUR in engineering and technology. In 2022, 523 institutions
from 63 countries (Figure 6) were included in this specific subject ranking.

Figure 6: Distribution of universities across countries for engineering and technology, QS
2022.
9

Europe is the most represented world region (42%) with 219 institutions, followed with Asia
(n=142). The outcome also shows the fierce competition of global higher education, with 26
countries in the top 100 (Figure 8) and 41 countries represented in the top 200 (Figure 9). The
United States remains the leader with seven places in the top 20, 23 institutions in the top 100
places and more than 39 in the top 200. The United Kingdom has cemented its place as the
nearest challenger, taking the other 3 places in the top 20 and 7 places both in the top 100 and
22 places in the top 200.

Figure 7: Distribution of universities across world regions for engineering and technology in
2022
Asia also plays a key role in engineering and technology, with almost 30% of Asian
universities represented. Among them, 5 are in the top 20: Nanyang Technological University
(4th), National University of Singapore (7th), Tsinghua University (14th), the University of
Tokyo (17th) and Korea Advanced Institute of Science and Technology (20th). We also count
thirty in the top 100 and 61 in the top 200.
In Europe, apart from UK institutions, Europe is represented by leading universities with ETH
Zurich - Swiss Federal Institute of Technology (6th), Delft University of Technology (10th),
EPFL (11th), Politecnico di Milano (13th) and Technical University of Munich (19th), all
ranked in the top 20.
In Oceania, Australia is the other country with a large group of universities in the upper
reaches of the rankings, with seven institutions in the top 100 and 14 institutions in the top
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200 with all of the Group of Eight universities10 appear in the top 200. New Zealand brings
six ranked universities, where the University of Auckland is placed 96th.
In South America, Brazil with Universidad de São Paulo (96th) achieves Latin America’s
highest rank followed with Universidad Nacional Autónoma de México (104th), Universidade
Estadual de Campinas (139th), , Tecnológico de Monterrey (139th), Universidad de Chile
(175th) and Pontificia Universidad Católica de Chile (195th)
In Africa, Egypt and South Africa are the only represented countries as far as engineering and
technology is concerned. Cairo University is the only university ranked in the Top 200,
followed by Ain Shams University (269th), University of Cape Town (287th), Alexandria
University (323th) and University of Pretoria (352th)
At last, 43 T.I.M.E. Members are represented in the QS Ranking in Engineering (top 500).
In terms of geographic representation, 26 countries are placed in the top 100 (Figure 8)
compared to a total of 41 countries in the Top 200 (figure 9) where the US is the dominant
nation, with 39 institutions, ahead of the UK (20), Australia (14), China (11), Japan (8),
Germany (7), Canada (7), The Netherlands (7), South Korea (7) France (8) and Taiwan (6).
Within the top 200, US institutions account nearly 20%. The UK stands out as the second
most highly ranked country, with less than 10%. Australia (n=14) has the third country
position followed by China (n=11).

Figure 8: Distribution of top 100 universities, QS 2022 – Eng. & technology
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The Group of Eight (Go8) comprises Australia's leading research-intensive universities – the University of Melbourne, the Australian
National University, the University of Sydney, the University of Queensland, the University of Western Australia, the University of Adelaide,
Monash University and UNSW Sydney.
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Figure 9: Distribution of top 200 universities, QS 2022 – Eng. & technology

Figure 10: Ranking distribution per world region.
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The aim was also to test if there was some homogeneity between the different ranked
indicators. Figure 11 shows the distributional characteristics of the most represented countries
per variable. We use the box plot visualization, as it is a good indication of how the values in
the data are spread out. They are also useful to detect potential outliers. Four sized groups are
made from the ordered scores. The average per country is indicated through the median line.
The lines dividing the groups are called quartiles, and the groups are referred to as quartile
groups.
Some results reveal to be quiet paradoxical, in particular related to the non-coherent relation
between the academic and employer reputation score for a few countries (South Korea,
Germany, China). It is also instructive to see that China surpasses the United States for
producing scientific research articles (H-index score). Nevertheless, Australia and the United
States have the highest proportion of most-cited publications (Research citations per score).

Figure 11: Aggregated values per country for the Academic reputation, Employer reputation,
H-index and the International Research Index indicators in 2022 (Top 10)

13

This result is not surprising as in China the rate of global citation of nation-only papers is on
average higher than papers that involve collaboration between authors in China and other
countries.11
Table 7 shows the top 20 universities for Academic and Reputation score. We were interested
to observe if there was a correlation between both academic, employer reputation ranking and
the overall score. The results show that the correlation is not completely symmetrical. It is
also instructive to see that KTH Royal Institute of Technology (Sweden) and Tokyo Institute
of Technology (Japan) , which are not placed in the top 20, are ranked respectively 17th and
18th for academic reputation. ETH Zurich came in sixth place overall, but ranked as first in
academic reputation followed by MIT and Imperial College. The most surprising is the
employer reputation ranking results. For example, Bangladesh University of Engineering
came in 185th overall, but ranked 9th in employer reputation. The same for University of Dhaka
(Bangladesh) ranked 332th overall, but ranked 11th in employer reputation. We also noticed
that institutions ranked in the top 20, are not part of the top 20 for employer reputation such as
Delft University of Technology, EPFL, Tsinghua University and Technical University of
Munich. The top 3 institutions in employer reputation are Harvard University, NUS and
University of Oxford.

Table 7: Ranking per Academic reputation and Research reputation indicator at the
institutional level compared to their global ranking.
Another step was to analyse which indicator mostly affected the overall score. We selected
universities ranked in the top 400, as only these universities in this range were assigned a total
score. The association between each indicator and total score is analysed by the scatter plot
(Figure 12) where each indicator is taken as an independent variable on the x-axis and the
total score as a dependent variable on the y-axis.

11

https://link.springer.com/article/10.1007/s10734-021-00712-9
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Figure 12: Most influential factors affecting the top 400 universities
The heatmap (Figure 13) was also used to study the correlation of the various indicators with
each other. Values closer to zero means there is no linear trend between the two variables. As
shown in the above scatterplots and heatmap, the overall score is highly correlated with the
Academic (r=0.91), Employer (r=0.78), and the H-index reputation score (r=0,61). However
we see there is no significant impact of Research Citations per paper (r=0.36) and
International Research network (r=0.38) on the total score.
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Figure 13: Most influential factors affecting the top 400 universities (heatmap)
The last part will focus on the ranking distribution per world region in 2022 for
engineering and technology where the academics are taken on the x-axis and the ranking on
the y-axis.
Europe – top 100

Europe12 accounts for 41% of all ranked institutions (n=219). It is the most represented region
in engineering and technology. In the top 100, Europe has twelve countries represented
12

UK Institutions are included. Apart from UK, Europe is represented with 180 institutions, meaning a 34% representation

16

(United Kingdom Germany, France, Italy, the Netherlands, Spain, Switzerland, Sweden,
Denmark, Austria, Belgium and Russia). Institutions from non-English speaking countries
(outside UK) in top 10 are ETH Zurich (6th), Delft University of Technology (10th), EPFL
(11th ), Politecnico di Milano (13th) and Technical University of Munich (19th).
Apart from UK, Germany is the most represented country in Europe with five universities in
the top 100: Technical University of Munich (19th), RWTH Aachen University (53th),
Technische Universität Berlin (55th), Karlsruhe Institute of Technology (56th), and
Technische Universität Dresden (90th).
France has four universities in the top 100, with Institut Polytechnique de Paris (21th),
Université Paris-Saclay13 rising 261 places to 26th, Paris Sciences et Lettres University
climbing by 72 places to 44th, and Sorbonne University 66th (up 30 places). This progress is
due to the French government's efforts to create several “mega universities” with the aim to
be more visible.
Italy also performs well with two universities in the top 20 and four in the top 100:
Politecnico di Milano (13th), Politecnico di Torino (14th), Sapienza University of Rome
(81th), and University of Bologna (83th). In Spain, Universidad Politécnica de Madrid and
Universitat Politècnica de Catalunya rose respectively 17 places to 58th, and 6 places to 60th
for UPC.
Asia – top 100
Asia has 142 ranked institutions (a 27% share) with 26 countries represented. Among them,
30 universities are ranked in top 100, and 61 in the top 200 for engineering and technology.

13

Université Paris-Saclay brings together ten constituent faculties and institutes, four Grandes Écoles, the Institut des Hautes Etudes
Scientifiques, two associate institutions and shared laboratories with six national research organisations. With 48,000 students, 8,100
lecturers and 8,500 administrative and technical staff members, Université ParisSaclay offers a comprehensive and varied range of
undergraduate to doctorate level programmes and engineering degrees, renowned for their quality thanks to the reputation and commitment
of the University’s academic staff.
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Singapore is one of Asia’s great success stories, turning from a developing country to a
modern industrial economy over the past fifty years. Singapore is also the only Asian country
that leads in top 10 positions with two institutions: Nanyang Technological University (4th)
and the National University of Singapore (7th) founded respectively in 1991 and 1980.
In engineering and technology, China is placed with six universities in the top 100 and 12 in
the top 200. Nevertheless, all of them moved down due to a stronger worldwide competition.
Tsinghua University (14th) is down 4 places, Shanghai Jiao Tong University (39th, down 16
places ), Peking University (43th, down 19 places), Fudan University(92th, down 49 places)
and Zhejiang University (61th, down 34 places).
Hong Kong is an important actor in the region with 5 institutions ranked in top100: The Hong
Kong University of Science and Technology (24th), the University of Hong Kong (39th), the
Hong Kong Polytechnic University (69th), the Chinese University of Hong Kong (89th), and
City University of Hong Kong (92th)
Japan has five institutions ranked in the top 100: The University of Tokyo (17th), Tokyo
Institute of Technology(28th), Kyoto University (49th), Tohoku University (81th) and Osaka
University (92th). All of them improved their ranking compared to last year.
South Korea is also a strong country for engineering with five institutions also in the top 100:
KAIST - Korea Advanced Institute of Science & Technology (20th), Seoul National
University (34th), Korea University Pohang (76th) University of Science and Technology
(79th), Yonsei University (96th).
Malaysia also very promising with two universities ranked in the top 100: Universiti Malaya
and Universiti Teknologi Malaysia. They moved up respectively to the 45th (54 in 2021) and
74th (104th in 2021)
At last, India has eleven institutions represented, six of them are ranked in the top 200: Indian
Institute of Technology Bombay (65th), Indian Institute of Technology Delhi (72th), Indian
18

Institute of Technology Kharagpur (101th), Indian Institute of Technology Madras (103th),
Indian Institute of Technology Kanpur (122th) and Indian Institute of Science (145th)
Oceania – top 100
Oceania has 27 ranked institutions (21 institutions from Australia and 6 from New Zealand).
Among them, eight are placed in the top 100. The University of New South Wales (23th up
13 places ) is the leading institution in the region. It is joined in the top 100 by the University
of Melbourne (30th, up twenty places), Monash University (39th, up 19 places), and the
University of Sydney (45th, up 20 places), the Australian National University (64th up 15
places), the University of Queensland (73th up to 12 places), University of Technology
Sydney(83th up 37 places) and the University of Auckland in New Zealand(103th up to 27
places).

As far as citation per paper score is concerned, Australia excels. Five institutions have a score
close to 100: The University of Adelaide (95,1), University of Wollongong (92,5), Griffith
University (91,7), The Australian National University(90,5), Queensland University of
Technology (90,4), Monash University (90) and Deakin University (90)
North America – top 100
Despite a decline in the US’s share, they remain the most dominant country with seven ranked
institutions in the top 20, 23 in the top 100 and 39 in the top 200. Canada is also represented
with University of Toronto (34th), University of British Columbia (36th), University of
Waterloo (39th) and McGill University (53th).
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South America -top 500
QS for engineering and technology ranks twenty universities across five countries for South
America. South America’s most-represented country is Brazil, with nine represented
universities. Chile is the second-best performer regionally for number of ranked universities
(n=5) followed by Mexico (n=2), Colombia (n=2) and Argentina (n=1).

University of São Paulo (97th) is named the best university of the region followed by
Universidad Nacional Autónoma de México (104th), Universidade Estadual de Campinas
(139th), Tecnológico de Monterrey (139th), Universidad de Chile (175th).
20

Tecnológico de Monterrey ranks 96th for Academic Reputation score and 1st in the region,
followed by Universidad Nacional Autónoma de México (103th) and Universidade de São
Paulo (106th).
The continent seems also to be facing an increased competition, as all of them moved down in
the ranking compared to 2021.
Africa – top 500
Africa has ten institutions represented in engineering and technology. Most of them moved up
compared to 2021. Nevertheless, only two countries are represented, namely Egypt (n=5) and
South Africa (n=5).
Cairo University remains Africa’s only representative in the top 200, rising 32 places to rank
134th in 2022. It is followed by Ain Shams University (269th), University of Cape Town
(287th) in South Africa. Cairo University enjoys the highest academic reputation on the
continent . It ranks 269th for Academic Reputation, nearly 60 ranks ahead of University of
Cape town (324rd).

3. Conclusion
One can certainly question the accuracy and role of these rankings, whose indicators and
methodology do not reflect the complexity of higher education. However, in the light of the
latest QS ranking results, we have seen the increasing changes in higher education. In many
countries, rankings impact higher education policies and investment strategies. The search for
world class universities is a political matter. From the initiatives of excellence, the recent
mergers or from scratch, countries have found their ways to be part of the race. Some
countries are asserting themselves firmly in this knowledge competition.
21

Countries that were not represented a few years ago are now visible. Somehow, rankings
stimulate competition and in itself a search for excellence. But, will the knowledge of the
world's leading universities help to solve tomorrow's challenges (environmental issues,
poverty, diseases...)? Will excellence lead to a more democratic and ethical society for the
next generations?
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Annex 1 : T.I.M.E. Association – Radar analysis
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