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ETH Zurich: 2019 Fields Medal

Profile of
Alessio Figalli

He won it. The most prestigious prize in mathematics
in the world, the Fields Medal. And this has turned
Figalli, a professor in mathematics at ETH Zurich, into
a role model. Twice as many young people enrolled to
study mathematics in his native city of Rome in Italy
in autumn 2018.
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EPFL: 2018 Latsis Prize

Winner
Andrea Ablasser

Andrea Ablasser, assistant professor at EPFL, was
awarded the 2018 National Latsis Prize for her
ground-breaking research on innate immunity.

Federal Councillor Guy Parmelin with the Presidents
and the Directors of the institutions of the ETH Domain.

WEF 2019

Switzerland as
a global player

For the third time, ETH Zurich exhibited at the WEF
with its own pavilion in Davos. The ETH Board and
the institutions of the ETH Domain invited delegates
to events on cutting-edge research in Switzerland.
The networking events brought together national
and international scientists, policy-makers and the
business community.

> Markus Mallaun/ETH Board

EPFL

Disappearing glaciers
and ecosystems

A team of researchers from EPFL is planning a major
expedition to around 200 glaciers around the world
to gain a better understanding of microbial life in
those disappearing ecosystems.
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Psi

Successful expansion
of research infrastructure

The ETH Domain maintains numerous research
infrastructures such as the research and innovation
building NEST or the neutron source SINQ, which is at
the disposal of national and international research-
ers. The latter is currently being refurbished and will
then be the source with the best lens in the world.

Empa

Actuators instead
of motors

(Tsystems, a spin-off company from Empa, has already
unveiled the first prototype of electromechanical poly-
mer converters in a stacked configuration: as an actu-
ator, it converts electrical energy into mechanical work
with an “integrated” sensor function. Thanks to the

collaboration with the Swiss specialist Datwyler, the
degree of industrial production reached a new level.
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Eawag

The wastewater
goldmine

Millions of people around the world have no access
to sanitation that offers a “clean” solution. Therefore,
Eawag is researching technical possibilities for treating
wastewater and recovering resources from it.

wst

Mounting extremes

In an interview, WSL experts Andreas Rigling and
Manfred Stahli explain what effect dry summers like
the one in 2018 will have on nature in Switzerland.
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FOREWORD

Dr Fritz Schiesser, Fritz Schiesser has held the office of President
President of the of the ETH Board and of the Executive Committee

ETH Board
oar of the ETH Domain since 2008. With a doctorate

in law, he is also a solicitor and notary publicin
the Canton of Glarus. Schiesser was a member
of the Swiss Council of States from 1990 to 2007,
where he served as President from 2003 to 2004,
and he was President of the Foundation Board
of the Swiss National Science Foundation (SNSF)
from 1999 to 2007.

Foreword by the President

Dear readers,

ETH Zurich is on a mission to Mars, EPFL
is getting paralysed people back on their
feet, and Empa is investigating the col-
lapse of the bridge in Genoa. These are
just a few of the thousands of media re-
ports from the past year that illustrate
the areas of expertise and diversity of the
ETH Domain. Year in year out, rankings
and studies confirm the high quality of
teaching and research, as well as the
knowledge and technology transfer of
the institutions of the ETH Domain. An
analysis of the quality of patents, for
example, shows that one third of the
patents analysed from the ETH Domain
are regarded as world-class. This puts it
in third place worldwide and at the very
top in Switzerland. These successes are
only possible because our country's pre-
vailing conditions are excellent. Policy-
makers, the business community and
the Swiss public are working together to
ensure that the ETH Domain has sound
financing and sufficient autonomy, and
that Switzerland remains an open country.

Leading-edge research, like top-level
football, is international. Both rely equally
on home-grown and foreign talent to be
among the best. The ETH Domain would
not be where it is today without students
and staff from abroad and without the
opportunity to develop international col-
laborations. The ETH Domain is proud of
the many spin-offs that are founded here
every year, generating innovations and
jobs. More than half of the founders come
from abroad. And two thirds of the profes-
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sors who train our next generation of
academics, promote projects with industry
and make new discoveries in medicine,
nanotechnology or energy are not Swiss
passport-holders. Most of the research is
based on international cooperation. Ob-
structing this has adverse consequences.
As a result of the temporary exclusion
from Horizon 2020, Swiss research in-
stitutions were involved in significantly
fewer EU projects, received less funding
and had fewer opportunities to coordinate
projects.

Decisions on Switzerland's relationship
with Europe, freedom of research and
debates on the budget will continue in
the future. Policy-makers, the business
community and the Swiss public are there-
fore required to defend the good prevail-
ing conditions time and time again. For
its part, the ETH Domain will continue to
make every effort to use its expertise

to the greatest possible benefit of our
country and to share responsibility world-
wide for tackling urgent social challenges.

Zurich/Bern, February 2019



Review

Teaching, research, knowledge and technology transfer

ETH Domain

AN INTERNATIONAL
SUCCESS STORY

There are close links between academic excellence,

international networking and openness. Thanks to
the strong cooperation between the institutions of

the ETH Domain and partners at home and abroad,
they are able to hold their own internationally
and attract the world's top talent as outstanding
teaching and research institutions. This also has

a positive impact on the Swiss economy with its
demand for specialists in STEM fields. Maintaining
stable international relations — especially with the
European Union —is key to ensuring that excellent
research and innovation policy conditions are
guaranteed in the future as well.
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One third of the

ETH Domain patents
analysed are among
the 10% of the
world's most
important patents
in their respective
technologies.

There are many ways and means of measuring the
quality of universities and research institutions. The
comparison with other academic institutions all over
the world is an essential part of this. The ETH Domain
performs impressively in this contest. Year on year,
the two universities in Zurich and Lausanne occupy
top positions in the rankings, which are compiled by
different organisations applying different methods
and benchmarks (see Fig.16 and 17, p. 91). ETH Zurich
came 11" in the THE World Ranking in 2018 and EPFL
35", While the THE uses indicators for teaching, re-
search and citations, the QS World Ranking focuses on
the reputation of academic institutions and graduates
among their employers. ETH Zurich achieved as high
as seventh place in 2018, and the EPFL was ranked 22.

The excellent performance of the ETH Domain is also
confirmed by other benchmarks. The results of the
study on "Analysis of the patent portfolio of the ETH
Domain" published at the end of 2018 are particularly
encouraging. Commissioned by the ETH Board, BAK
Economics AG analysed the portfolio of patents within
the ETH Domain. Deviating from a purely quantitative
method of counting, a Big Data approach was applied
and the significance of the individual patents for 17
different technologies was weighted and compared,
among other things, against the figures for ten of the
world's leading universities and research institutions.
The analysis shows that about one third of the ETH
Domain patents analysed are among the 10% of the
world's most important patents in the respective
technologies. Only the two private American universi-
ties Harvard and MIT have higher figures. A close look
at the distribution of patents reveals that the ETH
Domain leads the international comparison in more
than one third of the technologies analysed.

Review

The Computational
Robotics Lab at ETH
Zurich has built the
first robot with the
ability to skate.

> Andreas Eggenberger/
ETH Zurich
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About two thirds of
the publications from
the ETH Domain are
the product of inter-
national cooperation.
This type of work has
the most important
impact.

ETH DOMAIN

Teaching, research, knowledge and technology transfer

Great importance of international

networking in research

If quality and performance are measured by interna-
tional comparison, this global element is a key
aspect of academic activity and of central importance
for top academic results. This is illustrated by the
bibliometric analysis commissioned by the ETH Board
with a view towards the intermediate evaluation of
the ETH Domain in 2019. The study, prepared by the
Centre for Science and Technology Studies (CWTS) at
Leiden University, analyses the number of articles and
reviews written by researchers from the six institutions
of the ETH Domain between 2007 and 2016 and quan-
tifies their impact on the basis of the number of
citations up to and including 2017. The collaboration
between scientists from the ETH Domain and special-
ist colleagues from research institutions all over the
world is crucially important.

Annual Report 2018

The bibliometric analysis shows that about two thirds
of all publications were the result of international
cooperation. This type of study has the greatest
impact, it was therefore cited very frequently. Without
exception, all the institutions of the ETH Domain
achieve scores in the analysis of their scientific output
that are well above the global average in some cases.

The European research framework programmes should
also be mentioned in connection with the distinctly
international cooperation culture that exists within
the ETH Domain. Collaborative Horizon 2020 projects
often involve universities, colleges and industrial
partners from different countries working together.
The institutions of the ETH Domain can not only point
to an above-average success rate for the project pro-
posals they have worked on, they also often take the
lead in the multinational working groups.
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Objective 10 Working conditions, equal opportunities and young scientific talent

Key figures personnel

0n 31 December 2018, the headcountin the ETH Domain
stood at 22,349 employment contracts (ECs), or 19,120.4
full-time equivalents (FTEs) (see Fig. 18, p. 92). With an
increase of 859 ECs (+4%) or 488.8 FTEs, the reported
growth in headcount was markedly higher than in
previous years, where it ranged between 2% and 3%.
Without the system-related additional 515 ECs of ETH
Zurich, the growth in headcount in the ETH Domain
would have been in line with previous years.’

The scientific personnel, which also includes doctoral
students, remains the largest function group in the
ETH Domain with 13,656 ECs (11,542.4 FTEs) (61.1% of
the total headcount, see Fig. 18, p. 92), followed by the
technical staff, which accounts for 3,838 ECs (3,494.0
FTEs) or 17.2% of the headcount. 15.8% of all employ-
ees or 3,542 ECs (2,804.7 FTES) are administrative em-
ployees and 2.1% apprentices. The professorship with
851 ECs (818.3 FTEs) accounts for 3.8% of the total head-
count.

Professors

In 2018, ETH Zurich and EPFL had a total of 687 full and
associate professors and 108 assistant professors with
tenure track (TT) and 56 assistant professors without
TT (see Fig. 19, p. 92). The proportion of women in the
three categories grew from 14.9% to 15.5% in 2018.
The figures were 13.5 % for full and associate profes-
sors, 22.2% for assistant professors with TT and 26.8%
for assistant professors without TT. In 2018, 67.1% of
the total of 851 professors came from abroad (2017:
66.9%). 52.1% of them (2017: 53.3%) came from the EU
area, and 15.0% from other countries (2017: 13.6%) (see
Fig. 20, p. 93).

Financing

In 2018, 445.4 FTEs of the 511 professorships (492.1 FTEs)
at ETH Zurich were financed by the total federal con-
tribution, 17.9 FTEs by the SNSF, 5.8 FTEs with EU re-
search programme funding and 23.0 FTEs with third-
party financial research contributions, as well as with
donations and bequests. 304.4 FTEs of the 340 pro-
fessorships (326.1 FTEs) at EPFL were financed by the
total federal contribution, 10.7 FTEs by the SNSF, 10.9
FTEs with third-party financial research contributions,
as well as with donations and bequests.

Proportion of women

At the end of 2018, the proportion of women in the
ETH Domain stood at 34% again. This figure practically
rose in all institutions. However, the proportions var-
yaccording to discipline and institution. The lowest
proportions of women are at the PSI and Empa; the
highest are at Eawag (see Fig. 23, p. 94). As a result of
the conversion of IT systems, the slight decline in the
proportion of women at ETH Zurich is probably attrib-
utable to the 515 additional EC for teaching assistants
listed.

Apprentices

The ETH Domain offered 462 apprentices an appren-
ticeship in more than twenty different career paths.
Women accounted for 31.8% of apprentices in 2018 as
well.

' The significantly higher headcount in the ETH Domain is due to
the conversion of the IT systems at ETH Zurich on 1January
2019. Due to project-related deadlines, the contracts of 515
teaching assistants (515 AV or 208.1 FTE) were issued until the
end of January 2019 in order to migrate them to the new sys
tem and bill the hours of 2018 in January 2019. In previous
years, these contracts were terminated in the course of Decem-
ber and the hours billed, which is why they never appeared on
the 31.12. deadline. In the future, these contracts will be billed
again as in the previous years before the 31.12. deadline.




Key figures Monitoring table

Monitoring table

on the strategic objectives
set by the Federal Council

Fig. 5: Monitoring table on the strategic objectives set by the Federal Council for the ETH Domain for 2017-2020

Reference values Monitoring
Indicators 2008 2013 2016 2017 2018
TEACHING
Students and doctoral students of ETH Zurich and EPFL (headcount)
New admissions
At Bachelor's level 4,052 5,255 5,531 4,756 4,827
Students 16,233 22,099 24,217 25,059 26,140
Proportion of women (%) 29.3 29.1 29.7 30.6 31.2
Proportion of foreign nationals (%) 273 35.5 37.4 38.4 39.3
At Bachelor's level 10,138 13,995 4,727 14,385 14,792
Proportion of women (%) 28.8 28.6 30.0 30.6 31.6
Proportion of foreign nationals (%) 23.8 30.9 31.6 29.4 30.4
At Master's level 4,649 7,241 8,662 8,895 9,517
Proportion of women (%) 28.0 29.4 28.5 29.4 29.6
Proportion of foreign nationals (%) 34.4 43.1 46.1 45,4 46.3
At Diploma level 751 0 0 0 0
On MAS/MBA programmes 695 863 828 840 827
Proportion of women (%) 34.2 34.6 37.9 38.8 40.6
Proportion of foreign nationals (%) 48.1 457 50.2 51.5 50.1
Mobility students ' - - - 939 1,004
Proportion of women (%) = = = 35.5 32.9
Proportion of foreign nationals (%) - - - 96.5 96.6
Supervision ratio
Bachelor's and Master's students per professor 25.1 2.7 29.2 28.3 29.7
Doctoral students 4,823 5,947 6,134 6,234 6,391
Proportion of women (%) 28.6 30.4 31.0 30.8 3.4
Proportion of foreign nationals (%) 62.7 72.6 .3 75.0 76.3
Supervision ratio
Doctoral students per professor 7.8 .7 .7 7.6 7.8
Students and doctoral students 21,056 28,046 30,351 31,293 32,531
Proportion of women (%) 29.1 29.4 30.0 30.6 31.3
Proportion of foreign nationals (%) 35.4 43.3 44,9 45.7 46.6
Supervision ratio
Students and doctoral students per professor 34.0 36.5 37.9 38.0 39.8
Degrees
Bachelor 1,656 2,249 2,500 2,602 2,686
Diploma, Master 1,978 2,663 2,989 3,065 3,240
MAS/MBA 336 346 303 394 343
Doctorate 832 993 1,256 1,258 1,209
Teaching and supervision by the research institutes
Teaching hours 15,569 15,670 18,023 17,992 18,659
Bachelor's, Master's and Diploma theses 391 532 575 602 623
Doctoral students 700 797 783 807 854
Proportion of women (%) 36.1 36.3 39.8 39.0 38.4
Proportion enrolled in the ETH Domain (%) 66.1 67.9 67.4 67.7 68.6
Proportion enrolled at a foreign university (%) 17.3 3.4 n.r 10.3 8.8
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Reference values Monitoring

Indicators 2008 2013 2016 2017 2018

RESEARCH

Publications? - - - - -

Research contributions, mandates and scientific services = = 772.7 743.2 755.2

(in CHF millions)
of which Swiss National Science Foundation (SNSF) 141.6 209.0 257.4 260.3 254.7
of which Innosuisse 26.1 36.8 50.6 62.6 55.5
of which EU Framework programmes for Research and Innovation (FP) or.7 135.2 142.1 139.2 141.8

KNOWLEDGE AND TECHNOLOGY TRANSFER (KTT)

Invention disclosures’® = = = 343 358

Software notifications? = = = 26 36

Patents 125 193 230 206 230

Licences 178 223 353 377 34

Spin-offs L6 43 50 L8 55

STAFF (FTE)

Professors 619.4 761.7 800.8 823.8 818.3
Proportion of women (%) 10.7 12.4 13.9 4.8 15.4
Proportion of foreign nationals (%) 61.8 67.1 68.0 67.2 67.3

Scientific staff 7,956.5 9,9271.3 11,053.9 1,204.4 1,542.3

Technical staff 2,957.6 3,157.3 3,355.1 3,439.8 3,494.0

Administrative staff 1,771.2 2,279.0 2,577.8 2,690.0 2,804.7

Apprentices 386.0 435.0 L463.7 L473.6 461.1

FINANCES/REAL ESTATE

Total federal contribution (perceived budgetary framework) (in CHF millions)

1,949.4 2,271.4 2,453.8 2,530.8 2,530.9

of which federal financial contribution

1,778.4 2,073.9 2,288.7 2,371.9 2,356.7

of which investment credit for construction in the ETH Domain

170.9 197.5 165.1 152.9 174.2

' Mobility students have constituted a separate student category since 2017.

! Publishing activity is assessed every four years as part of the intermediate evaluation (see p. 50 and p. 63).

> Additional KTT indicators introduced in 2017.

Indicators and counting methods for the monitoring table and the academic achievement report

If not specified in more detail, the term 'students’ is always under-
stood to mean students at Bachelor's and Master's levels, students
on Master of Advanced Studies and Master of Business Administra-
tion (MAS/MBA) continuing education programmes, and mobility
students (students who are studying at one of the Federal Institutes
of Technology for one or two semesters but are registered at another

university). In cases of simultaneous enrolment on several disciplines

or academic levels, the prioritised discipline or level is counted.

Mobility students have constituted a separate student category since

2017. Prior to then, mobility students had been included in the fig-
ures for students at Bachelor's and Master's levels. This should be
borne in mind when comparing with previous years. Doctoral stu-
dents, however, are defined as a separate category. Students and

doctoral students are counted in 'Headcount'. Foreign students and
doctoral students form two sub-categories: foreign-educated foreign

nationals who were resident abroad while obtaining the relevant

ETH DOMAIN Annual Report 2018

necessary qualifications, and Swiss-educated foreign nationals who
were resident in Switzerland while obtaining the relevant necessary
qualifications. The employment level of all staff is counted in terms
of full-time equivalents (FTE). Professors — both full and associate, as
well as assistant professors, including those holding Swiss National
ScienceFoundation (SNSF) professorships — who are employed at one
of the two Federal Institutes of Technology are taken into account in
calculating the supervision ratio. Senior Scientists and Maitres d'en-
seignement et de recherche (MER) from both Federal Institures of
Technology correspond to the academic staff in management roles or
senior management staff. Some of them are adjunct professors. To
determine the 'expanded’' supervision ratio, the Senior Scientists
and MER of both Federal Institutes of technology are added to the
professors. The teaching hours delivered by the research institutes
do not include preparation time, only the time spent in the presence
of students.
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Fig. 6: Students and doctoral students by discipline

A 2017/2018
2009 2010 20m 2012 2013 2014 2015 2016 2017 2018 in %
Architecture 2,743 2,994 3,098 3,177 3,097 3,066 3,060 3,030 3,047 3,041 -6 =0.2
ETH Zurich 1,697 1,848 1,900 1,950 1,852 1,783 1,805 1,171 1,823 1,855 32 1.8
EPFL 1,046 1,146 1,198 1,227 1,245 1,283 1,255 1,259 1,224 1,186 -38 -3.1
Civil and Geomatic Engineering 2,170 2,405 2,727 2,900 3,074 2,946 2,882 2,860 2,791 2,777 -1 -0.5
ETH Zurich 1,278 1,434 1,576 1,629 1,740 1,731 1,716 1,701 1,688 1,667 =21 -1.2
EPFL 892 9N 1,151 1,271 1,334 1,215 1,166 1,159 1,103 1,110 7 0.6
Engineering Sciences 5597 5985 6,391 6,816 7245 7,502 7903 8,069 8,398 8,699 301 3.6
ETH Zurich 3,677 3,901 L167 4,341 4,549 4,729 4,930 4,993 5135 5,224 89 1.7
EPFL 1,920 2,084 2,224 2,475 2,696 2,773 2,973 3,016 3,263 3,475 212 ©.5
Information and 1,929 2,070 2,253 2,367 2,536 2,665 2,809 3,033 3,261 3,648 387 1n.9
Communications Technology
ETH Zurich 997 1,029 1,082 1,083 1,158 1,247 1,405 1,536 1,753 1,991 238 13.6
EPFL 932 1,041 1,171 1,284 1,378 1,418 1,404 1,497 1,508 1,657 149 9.9
Exact and Natural Sciences 3,942 4,155 4,476 4,780 4,883 4,944 5145 5442 5595 5,810 215 3.8
ETH Zurich 2,470 2,606 2,790 2,903 2,972 3,024 3,157 3,352 3,505 3,691 186 5.3
EPFL 1,472 1,549 1,686 1,877 1,91 1,920 1,988 2,090 2,090 2,119 29 1.4
Human Medicine’ = = = = = = = = 99 192 93  93.9
ETH Zurich - - - - - - - - 99 192 93 93.9
Life Sciences 3,034 3,176 3,314 3,708 3,879 3,990 4,051 4,216 4,312 4,500 188 4.4
ETH Zurich 2,391 2,472 2,551 2,823 2,923 3,012 3,044 3,162 3,218 3,326 108 3.4
EPFL 643 704 763 885 956 978 1,007 1,054 1,094 1,174 80 7.3
System-oriented Natural Sciences 2,104 2,205 2,261 2,201 2,159 2,211 2,284 2,411 2,437 2,520 83 3.4
ETH Zurich 2,104 2,205 2,261 2,201 2,159 2211 2,284 2,um 2,437 2,520 83 3.4
Management, Technology, Economics 819 859 833 870 897 913 913 972 973 966 =7 -0.7
ETH Zurich 562 592 584 583 549 579 582 5171 583 573 -10 -1.7
EPFL 257 267 249 287 348 334 331 401 390 393 3 0.8
Humanities, Social and Political Sciences? 202 255 276 268 276 300 310 318 380 378 =21 BES055
ETH Zurich 202 255 276 268 276 300 310 318 366 358 -8 -2.2
EPFL - - - - - - - - 4 20 6 L42.9
Total students and doctoral students 22,540 24,104 25,629 27,087 28,046 28,537 29,357 30,351 31,293 32,531 1,238 4.0
ETH Zurich 15,378 16,342 1787 17,781 18,178 18,616 19,233 19,815 20,607 21,397 790 3.8
EPFL 7162 7,762 8,442 9,306 9,868 9,921 10,124 10,536 10,686 11,134 L48 4.2
Women 6,627 7149 7,585 7,973 8,238 8,414 8,677 9,091 9,587 10,167 580 6.0
ETH Zurich 4,707 5,050 5,292 5445 5,560 5,701 5873 6,164 6,563 6,917 354 5.4
EPFL 1,920 2,099 2,293 2,528 2,678 2,713 2,804 2,921 3,024 3,250 226 7.5
Foreign nationals 8,396 9,488 10,456 1,437 12,152 12,354 12,804 13,615 14,290 15,160 870 6.1
ETH Zurich 513 5,698 6,205 6,559 6,751 6,949 7,226 1,563 7972 8,433 461 5.8
EPFL 3,283 3,790 4,251 4,878 5401 5405 5,578 6,052 6,318 6,727 409 6.5

' ETH Zurich introduced a Bachelor's degree in Human Medicine in 2017.

2

8L

EPFL introduced a Master's degree in Digital Humanities in 2017.
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Fig. 7: Students and doctoral students by academic level

1 2017/2018
2009 2010 20M 2012 2013 2014 2015 2016 2017 2018 in %
Bachelor's programmes 10,970 1,716 12,600 13,359 13,995 13,944 14,292 14,727 14,385 14,792 407 2.8
ETH Zurich 7344 7,757 8,236 8,468 8,817 8,820 9,087 9,309 9,262 9,517 255 2.8
EPFL 3,626 3,959 4,364 4,891 5,178 5124 5,205 5,118 5,123 5,275 152 3.0
Master's programmes 5326 5,997 6,568 6,981 7,241 7,781 8,126 8,662 8,895 9,517 622 7.0
ETH Zurich 3,749 4,281 4,607 4,755 4,811 5187 5480 5861 6,158 6,590 432 7.0
EPFL 1,577 1,716 1,961 2,226 2,430 2,594 2,646 2,801 2,737 2,927 190 6.9
Diploma programmes 395 191 (] 0 0 0 0 (] 0 0 - -
ETH Zurich 395 191 0 0 0 0 0 0 0 0 = =
EPFL 0 0 0 0 0 0 0 0 0 0 = =
MAS/MBA 676 792 801 oM 863 805 836 828 840 827 =13 -1.5
ETH Zurich 502 606 659 763 661 634 640 635 646 635 lll -1.7
EPFL e 186 142 148 202 171 196 193 194 192 -2 -1.0
Mobility’ = = = = = = = = 939 1,004 65 6.9
ETH Zurich = = = = = = = = L49 480 31 6.9
EPFL = = = = = = = = 490 524 34 6.9
Total number of students 17,367 18,696 19,969 21,251 22,099 22,530 23,254 24,217 25,059 26,140 1,081 4.3
ETH Zurich 1,990 12,835 13,502 13,986 14,289 14,641 15,207 15,805 16,515 17,222 707 4.3
EPFL 5377 5,861 6,467 7,265 7,810 7,889 8,047 8,412 8,544 8,918 374 L.l
Doctoral programmes 5173 5,408 5,660 5,836 5947 6,007 6,103 6,134 6,234 6,391 157 2.5
ETH Zurich 3,388 3,507 3,685 3,795 3,889 3,975 4,026 4,010 4,092 L 75 83 2.0
EPFL 1,785 1,901 1,975 2,041 2,058 2,032 2,077 2,24 2,042 2,216 i 3.5
Total students and doctoral students 22,540 24,104 25,629 27,087 28,046 28,537 29,357 30,351 31,293 32,531 1,238 4.0
ETH Zurich 15,378 16,342 17187 17,781 18,178 18,616 19,233 19,815 20,607 21,397 790 3.8
EPFL 7162 7762 8,442 9,306 9,868 9,921 10,124 10,536 10,686 11,134 Lu8 4.2
' Mobility students have constituted a separate student category since 2017.
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Fig. 8: New admissions to the Bachelor's level at ETH Zurich and EPFL

Key figures

1 2017/2018
2009 2010 20m 2012 2013 2014 2015 2016 2017 2018 in %
Architecture 689 671 646 599 604 564 573 569 437 450 13 3.0
Civil and Geomatic Engineering 513 556 638 620 613 486 493 488 366 370 L 1.1
Engineering Sciences 1,200 1183 1,240 1,354 1,429 1,393 1,550 1,518 1,350 1,303 -47 =35
Information and Communications Technology 396 425 448 L65 547 595 596 679 582 662 80 3.7
Exact and Natural Sciences 810 832 954 986 969 952 1,001 1,108 985 928 =5/ =58
Human Medicine’ = = = = = = = = 100 100 0 0.0
Life Sciences 523 529 578 700 Thi ™ 695 778 635 696 61 9.6
System-oriented Natural Sciences 276 318 321 336 335 316 366 372 288 307 19 6.6
Management, Technology, Economics = = = = = = = = = - = =
Humanities, Social and Political Sciences 18 13 13 12 | |n 16 19 13 n -2 -15.k
Total 4,426 4,527 4,838 5,072 5,255 5,041 5,290 5,531 4,756 4,827 7 1.5
' ETH Zurich introduced a Bachelor's degree in Human Medicine in 2017. New admissions in
this discipline are limited to 100 and will therefore remain stable over the years.
Fig. 9: Percentage of women among students and doctoral students at ETH Zurich and EPFL
2009 2010 201 2012 2013 2014 2015 2016 2017 2018
% at Bachelor's level 28.9 28.9 29.4 29.2 28.6 28.7 29.2 30.0 30.6 31.6
% at Master's level 29.0 29.2 29.2 28.7 29.4 29.5 28.6 28.5 29.4 29.6
% on MAS/MBA programmes 34.8 37.0 371 36.7 34.6 35.0 38.6 37.9 38.8 40.6
% of mobility students = = = o = = = = 35.5 32.9
% at doctoral level 29.3 30.4 29.4 29.8 30.4 30.6 30.6 31.0 30.8 31.4
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Fig.10: Percentage of foreign nationals among students and doctoral students at ETH Zurich and EPFL

2009 2010
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Percentage on the doctoral programme:
Total number of foreign nationals
......... Foreign-educated foreign nationals

Fig.11: Supervision ratios at ETH Zurich and EPFL

Percentage on the Master's programme:
Total number of foreign nationals
Foreign-educated foreign nationals

Percentage on the Bachelor's programme:
Total number of foreign nationals
Foreign-educated foreign nationals

2009 2010 201 2012 2013 2014 2015 2016 2017 2018
Supervision ratio 34.7 35.1 35.8 36.4 36.5 36.8 37.4 37.9 38.0 39.8
at Bachelor's/Master’s level 25.7 26.1 26.8 27.3 217 28.0 28.6 29.2 28.3 29.7
at doctoral level 8.0 7.9 7.9 7.8 .7 7.8 7.8 .7 7.6 7.8
Extended supervision ratio 22.4 22.9 23.7 24.5 4.7 4.7 25.3 25.7 25.8 26.8
at Bachelor's/Master’s level 16.6 17.0 17.8 18.4 18.7 18.8 19.3 19.8 19.2 20.0
at doctoral level 5.1 5.1 5.2 5.3 5.2 5.2 5.3 5.2 5.1 5.3
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Fig.12: Degrees awarded by academic level

A 2017/2018
2009 2010 20M 2012 2013 2014 2015 2016 2017 2018 in %
Bachelor 1,835 1,900 1,988 2,216 2,249 2,538 2,528 2,500 2,602 2,686 84 3.2
ETH Zurich 1,203 1,283 1,304 1,447 1,447 1,579 1,564 1,571 1,606 1,678 72 4.5
EPFL 632 617 684 769 802 959 964 929 996 1,008 12 1.2
Master/Diploma 1,988 1,898 2,159 2,320 2,663 2,711 2,821 2,989 3,065 3,240 175 5.7
ETH Zurich 1,317 1,270 1,506 1,650 1,847 1,839 1,879 2,015 2,072 2,196 124 6.0
EPFL 671 628 653 670 816 872 L2 974 993 1,044 51 5.1
MAS/MBA 400 283 301 256 346 260 254 303 394 343 -51 -12.9
ETH Zurich 239 174 203 184 228 205 175 203 272 232 -40 -7
EPFL 161 109 98 72 n8 55 79 100 122 m - -9.0
Doctoral theses 962 986 1,027 1,095 993 1,197 1,109 1,256 1,258 1,209 -49 -39
ETH Zurich 651 650 696 w7 579 769 718 851 827 802 -25 -3.0
EPFL 3N 336 331 348 Ly 428 391 405 431 407 -4 -5.6
Fig.13: Teaching and supervision by research institutes
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
1,000 20,000
900 18,000
800 16,000
700 14,000
600 12,000
500 10,000
400 8,000
300 6,000
200 4,000
100 2,000
0 0

Left axis: Number of supervised Bachelor's, Master's, Diploma and doctoral theses
Right axis: Number of teaching hours per year

Number of supervised doctoral theses
Number of supervised Bachelor's, Master's and Diploma theses
--------- Number of teaching hour per year
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Knowledge and
technology transfer

Fig.14: Knowledge and technology transfer in the ETH Domain

2009 2010 20m 2012 2013 2014 2015 2016 2017 2018
Invention disclosures = = = = = = = = 343 358
ETH Zurich = = = = = = = = 17 205
EPFL - = - = - - - - 134 19
Research institutes = = = = = = = = 38 34
Software notifications = = = = = = = = 26 36
ETH Zurich = = = = = = = = 20 19
EPFL - - - - - - = - 6 13
Research institutes = = = = = = = = 0 [
Patents 155 128 L7 195 193 21 219 230 206 230
ETH Zurich 78 63 72 87 103 82 98 109 84 109
EPFL Lb L7 52 75 66 929 88 100 95 95
Research institutes 33 18 23 33 24 30 33 21 27 26
Licences 176 178 194 230 223 270 31 353 377 341
ETH Zurich 37 39 L5 35 38 35 50 78 82 87
EPFL L7 45 50 31 I L6 48 58 50 39
Research institutes 92 oL 99 164 44 189 213 217 245 215
Spin-offs 45 38 40 38 43 49 48 50 48 55
ETH Zurich 24 20 22 22 24 22 25 25 25 27
EPFL 20 4 15 12 12 24 18 20 15 25
Research institutes 1 A 3 b 7 3 5 5 8 3

Invention disclosures and software notifications were introduced
in 2017 as additional KTT indicators.

Licences Invention disclosures Patents

341 358

Software notifications

36

23

Spin-offs
M ETH Zurich 87 M ETH Zurich 109
M EPFL 39 M EPFL 95
M Research institutes 215 M Research institutes 26
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Fig.15: Cooperation with the private and public sector
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University rankings

2018 2017
Collaboration contracts with the private sector 594 507
Financed by the private sector 415 316
ETH Zurich 149 122
EPFL 120 929
Research institutions L6 95
Financed by Innosuisse/FP* 179 191
ETH Zurich T 57
EPFL 49 66
Research institutions 56 68
Collaboration contracts with the Swiss public sector 261 285
ETH Zurich 100 88
EPFL 43 54
Research institutions n8 3

Number of new cooperation agreements (research agreements and scientific services) with the private and
Swiss public sector involving a volume of at least CHF 50,000 per contract. These indicators were introduced in 2017.

* FP: EU Framework Programmes for Research and Innovation

KTT indicators and counting methods

The patents correspond only to priority applications, and the
licences also include technology transfer agreements. The invention
disclosures and software notifications correspond to the reports
and notifications submitted in writing to the Technology Transfer
Offices of the institutions of the ETH Domain in the year under
review. They reflect activities in the early phases of the innovation
process, thereby supplementing the other KTT indicators.

In order to reflect the cooperation between the institutions and
private enterprise and the public sector, only recently concluded
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Fig.16: Rankings of ETH Zurich (blue) and EPFL (red) according to the THE, QS, ARWU and CWTS Leiden Rankings in 2018/2019

Rank THE THE 0s 0s ARWU ARWU CWTS Leiden CWTS Leiden
World Europe World Europe World Europe World Europe
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=40 9
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Fig.17: Rankings of ETH Zurich (blue) and EPFL (red) according to the THE and QS World Rankings 2009-2018

Rank 2009 2010 2011 2012 2013

2014 2015 2016 2017 2018
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—@— THE World Ranking ETH Zurich THE
—e— THE World Ranking EPFL
- @-- QS World Ranking ETH Zurich ARWU
- @ QS World Ranking EPFL

Times Higher Education World University Rankings from TES Global Limited, London
Qs QS World University Rankings from Quacquarelli Symonds Limited, London
Academic Ranking of World Universities from ShanghaiRanking Consultancy

CWTS Leiden CWTS Leiden Ranking from the Centre for Science and Technology Studies (CWTS) of the

University of Leiden, Netherlands; Indicator used PP(top 10%) (s. box below)

Rankings observed worldwide

cooperation agreements are included. These are only research
agreements and scientific services with a volume of at least

CHF 50,000 per contract. Cooperation with the private sector is
divided into two categories: projects that are directly financed

by industry in Switzerland or abroad; and those funded by
Innosuisse or the EU Research Framework Programme for Research
and Innovation (FP). Cooperation with the public sector includes
contracts with public sector institutions in Switzerland, but not
those with national or international research funding organisations
and foundations.

ETH DOMAIN

The universities are assessed and ranked by institutions and busi-
nesses using various methods. THE (Times Higher Education World Uni-
versity Rankings) uses 13 key performance indicators for teaching (30%
weighting), research (30%), citations (30%), international outlook
(7.5%) and funding by industry (2.5%). QS (QS World University Rank-
ings) focuses mainly on reputation (with a 40% weighting on academic
reputation and 10% on reputation of graduates among employers),
followed by the supervision ratio (20%), citations (20%) and interna-
tional outlook (10%). ARWU (Academic Rankingof World Universities of
ShanghaiRanking Consultancy) makes use of performance indicators
for the quality of graduates and teaching staff that are based on the
number of prestigious awards received (Nobel Prize, Fields Medal) and

Annual Report 2018

the number of frequently-cited researchers. The publication activity is
judged on the basis of the number of publications that have appeared
in a select group of the most respected journals, and the ratio
between the number of publications and the number of researchers at
an institution. CWTS Leiden (Centre for Science and Technology Studies
Leiden Ranking) is based solely on the publication activity of the uni-
versities, using this to calculate the indicators to assess research per-
formance. One commonly used indicator for ranking the universities in
the CWTS Leiden ranking is the proportion of publications each univer-
sity has among the top 10% of the most-cited publications in the rele-
vant discipline (PP(top 10%)). The rankings shown for both Federal

Institutes of Technology shown (see Fig. 16) are based on this indicator.
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Fig. 18: Headcount and employment level by function group

Men Women ETH Domain
2018 EC FTE 8 EL% EC FTE g EL% EC FTE g EL%
Professors (FIA) 594 569.1 95.8 68 88.6 95.3 687 657.7 95.7
Assistant professors 84 84.0 100.1 24 24.0 100.0 108 108.0 100.0
with tenure track
Assistant professors [ 39.4 96.1 15 13.2 88.0 56 52.6 93.9
without tenure track
Scientific personnel 9,550 8,170.4 85.6 4,106 3,372.0 82.1 13,656 1,542.3 84.5
of whom senior 688 659.6 95.9 108 96.8 89.6 796 756.4 95.0
scientific personnel
Technical personnel 2,972 2,815.8 L7 866 678.2 78.3 3,838 3,494.0 91.0
Administrative personnel 1,190 1,032.0 86.7 2,352 1,772.7 75.4 3,542 2,804.7 79.2
Apprentices 315 347 9919 47 46.4 99.6 L62 461.1 99.8
Total 14,746 13,025.4 88.3 7,603 6,095.1 80.2 22,349 19,120.4 85.6

Headcount (employment contracts, EC) and employment level (EL) of men, women and the entire ETH Domain by function group. As of 2010,

the senior scientists, maitres d'enseignement et de recherche (MER) and other senior personnel are counted separately, but nevertheless are

still included under scientific personnel. A total of 6,391 doctoral students are enrolled at the two Federal Institutes of Technology. Of these,
all who are employed in the ETH Domain are included under scientific personnel.

The significantly higher headcount in the ETH Domain is due to the conversion of the IT systems at ETH Zurich on 1January 2019. Due to
project-related deadlines, the contracts of 515 teaching assistants (515 EC or 208.1 FTE) were issued by the end of January 2019 in order to
migrate them to the new system and bill the hours worked in 2018 in January 2019. In previous years, these contracts were terminated in
the course of December and the hours billed, which is why they never appeared on the 31.12. deadline. In the future, these contracts will
be billed again as in the previous years before the 31.12. deadline.

Fig.19: Development in the numbers of female and male professors

2018 2017 Changes
Men Women Total Men Women Total Men Women Total
in % in % in %
Professors (F/A) 594 93 687 598 88 686 -0.7 5.7 0.1
Assistant professors 8L 24 108 85 24 109 -1.2 0.0 -0.9
with tenure track
Assistant professors 1 15 56 L0 15 55 2.5 0.0 1.8
without tenure track
Total professors 719 132 851 723 127 850 -0.6 3.9 0.1

Changes in the number of professors according to: full and associate professors, assistant professors with tenure track and
assistant professors without tenure track. The three last columns show the percentage change since the previous year.

Professorial categories

The various professorial categories differ with regard to status From 1 March 2017, a new provision in the ETH Ordinance concerning

and employment conditions. Full (F) and associate (A) professors, Professors came into force, expanding the category of full professors and
and assistant professors with and without tenure track (TT) teach regulating the framework conditions for the appointment of the affiliated
and undertake research at both Federal Institutes of Technology. professors. The embedding of the framework conditions will enable both
The latter can become permanently employed as full or associate Federal Institutes of Technology to pursue more selective and intensive
professors if they meet a certain performance target. Full and cooperation with research institutions at home and abroad. On the basis
associate professors are appointed permanently, while assistant of a pre-existing institutional cooperation agreement, selected individuals
professors sign employment contracts for a maximum of four years. from domestic and foreign research institutions may be appointed as

The latter can be renewed for up to another four years. affiliated professors at one of the two Federal Institutes of Technology
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Fig.20: Origin of male and female professors

Switzerland EU Other

2018 Men Women Total Men Women Total Men Women Total
Professors (F/A) 220 28 248 301 51 352 73 in 87
Assistant professors 13 6 19 L6 12 58 25 6 31
with tenure track

Assistant professors n 2 13 22 n 33 8 2 10
without tenure track

Total professors 244 36 280 369 I 443 106 22 128

Number of professors broken down by origin: Switzerland, the EU and other countries.

Fig.21: Employees' native languages

Other 22.3% (21.5%) German 47.8% (48.1%)

English 6.5% (6.5%)

Italian 6.9% (6.8%)

French 16.5% (17,1%)

Native languages of employees in the ETH Domain in 2018. Figures for the previous years are shown in brackets.

Fig.22: Development in the proportions of foreign employees by function group

Professors Scientific Technical Administrative Apprentices Total
total personnel personnel personnel

Il 2015 W 2016 W 2017 W 2018

Development in the proportions of foreign employees in ETH Domain by function group (in relation to the number of employment contracts).
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Fig. 23: Development in the proportion of women by institution

ETH Zurich EPFL PSI WSL Empa Eawag ETH Board ETH Domain

60%

50%

40%

Il 2015 W 2016 W 2017 W 2018

Development in the proportion of women by institution over the past four years (in relation to the number of employment contracts).

Fig. 24: Source of funds by function group

Function group Professors Scientific Technical ~ Administrative Total
(all) personnel personnel personnel

Source of funds

Total federal contribution 2017 756.7 5,955.0 2,858.1 2,393.4 11,963.2
Federal financial contribution 2018 749.8 6,254.2 2,920 2,502.7 12,426.8
A 2017/2018 -6.9 299.2 62.0 109.3 463.6

Third-party resources ) 2017 35.4 3,902.7 225.6 106.1 4,269.8
ggiﬁ?;ﬁ :;’P_C}ngdggl?E'SL';?;SL;':ZG' e 2018 34.5 3,833.4 193.9 99.0 4,160.8
EU research programmes A 2017/2018 -0.9 -69.3 =317 =71 -109.0
Industry-oriented research, donations/bequests 2017 31.4 1,348.1 355.4 190.1 1,925.0
2018 33.9 1,461.9 371.9 204.0 2,071.7

A 2017/2018 203 113.8 16.5 13.9 146.7

Total 2017 823.5 11,205.8 3,439.1 2,689.6 18,158.0
2018 818.2 11,549.5 3,485.9 2,805.7 18,659.3

A 2017/2018 =53 343.7 46.8 116.1 501.3

Source of funds according to function groups (in FTEs) in 2018 compared to 2017. A (delta) shows the
absolute change compared to the previous year. Figures exclude apprentices (461.1 FTEs) and trainees.
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Real estate

Fig. 25: Source of funds for ETH Domain constructions (in CHF millions)

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

350

300
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200

150

100

50

M Investment credit of the Federal Government M Financial contribution for the ETH Domain M Third-party funds

Fig. 26: Condition value as of 31 December 2018

Number of properties recorded: 394

M Very good condition, as new M Average condition, plan and implement measures
I Good condition, no measures needed M Poor condition, measures needed
-- Average weighted by original value of properties: 83 %
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Fig. 27: Development of the main usable area by institution in %

Key figures
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Fig. 28: Mix of areas (in 1,000 m?)
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Real estate

Fig. 29: Quantity structure of the ETH Domain portfolio

CHF millions ETH Zurich EPFL PSI WsL Empa Eawag Total
Buildings/facilities
Quantity 162 83 138 24 28 13 L4u8
Original value 3,565 1,669 627 103 362 102 6,428
Book value 1,350 912 243 u7 105 52 2,709
Plots
Quantity 69 20 15 16 N N 128
Book value 691 246 30 24 63 10 1,064
Book value of installations under construction 270 45 12 1 5 L 337
Building rights (not valued, 0
in compliance with regulations)
Total assets (book value of real estate) 2,311 1,203 285 72 174 67 4,110
Provisions 306
(e.g. for polluted sites, asbestos, radioactive waste)
Quantity and value of all government-owned real estate allocated to the institutions of the ETH Domain.
Fig. 30: Investments
CHF 1,000 ETH Zurich EPFL PSI WSsL Empa Eawag Total
Investment credit from Federal Government 83,500 32,000 10,750 1,235 4,250 2,475 134,210
of which for new or replacement constructions 26,51 117 5,879 10 900 2,154 36,625
of which for maintenance of value and functionality 56,989 30,829 4,871 1,225 3,350 321 97,585
Financial contribution investments 57,267 14,371 5,260 261 2,97 245 80,374
(for user-specific construction)
Third-party resources 1,125 7,776 0 0 3,008 0 11,909
Construction expenses of the Institutions 141,891 54,147 16,010 1,496 10,228 2,720 226,493
Main usable area (m2) 479,050 283,970 112,410 20,080 59,850 17,380 972,740
Construction expenses per m2 main usable area (CHF/ m?) 296 191 42 (" m 156 233
2018 investments in the ETH Domain portfolio, based on the main usable area (in m?). This is the part of the usable area
that is directly allocated to the core task of teaching and research. Because the research institutes themselves do not provide
teaching, a figure for the area across the entire Domain — for example in relation to the number of students — would not
be very informative.
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Environment

and energy

Fig. 31: Environment and energy data

ETH Domain  ETH Domain ETH Zurich EPFL PSI wsL Empa Eawag  ETH Domain
2016 2017 Total Total Total Total Total Total Trend 2018’
BASIC DATA
Energy reference area (ERA)* m? 1,471,508 1,475,985 692,662 437,415 166,750 28,246 122,812 28,100 1,470,019
Full-time equivalent? FTE 35,310 36,103 20,415 1,373 2,031 610 1,018 656 37,378
ENERGY*
Final energy, net’ kWh/a 430,768,848 429,011,863 167,376,588 97,228,239 137,308,911 4,729,615 17,968,245 4,400,265 428,986,372
Electricity, net (not incl. self-produced) kWh/a 360,612,906 357,484,834 132,953,000 77,333,211 129,992,836 2,897,976 10,941,611 3,366,140 346,989,828
Consumption of uncertified electricity kWh/a 60,638,256 50,939,413 4,590,000 1,356,577 44,992,836 0 0 0
Consumption of certified electricity KWh/a 306,751,078 306,545,421 128,363,000 75,976,694 85,000,000 2,897,976 10,941,611 3,366,140
Electricity (without naturemade star) kWh/a 292,399,481 298,164,120 124,363,000 74,614,207 85,000,000 858,063 13,328,850 0
Photovoltaic naturemade star kWh/a 2,078,078 2,084,150 0 2,000,000 0 0 0 84,150
Hydro power naturemade star kWh/a 12,214,009 13,936,394 4,000,000 4,716,487 0 1,937,917 0 3,281,990
Wind naturemade star kWh/a 0 101,996 0 0 0 101,996 0 0
Sale of electricity KWhia -6,776,428 -7,711,239 0 -5,354,000 0 0 -2,387,239 0
Heat KWh/a 67,627,075 69,191,978 33,537,000 19,544,968 6,993,075 1,400,942 6,827,953 888,040
Fuel oil kWhia 4,540,980 7,918,044 308,000 6,885,131 420,175 300,258 0 4,480
Natural gas kWh/a 59,752,463 53,911,698 34,287,000 12,619,686 0 0 6,997,982 7,030
District heating kWhl/a 28,730,003 33,038,081 24,532,000 350,151 6,572,900 0 706,500 876,530
Woodchip kWh/a 1,463,127 1,100,684 0 0 0 1,100,684 0 0
Sale of heat kWh/a —-26,859,498  -26,776,529 —25,590,000 —310,000 0 0 —876,529 0
Fuels (own vehicles) kWh/a 2,528,867 2,335,051 886,588 350,000 323,000 430,697 198,681 146,085
Energy: additional information
Energy costs, electricity and heat® CHF/a 47,499,551 47,371,233 24,430,920 9,966,132 10,360,802 447,826 1,699,030 466,523 48,660,186
Self-generated renewable electricity kWh/a 520,813 622,450 205,253 0 0 128,420 125,532 163,245
Total sale to third parties KWh/a -33,635,926  -34,517,768 -25,590,000 -5,664,000 0 0  -3,263,768 0
WATER (DRINKING WATER) m? 649,066 663,418 355,756 182,098 94,366 8,318 19,905 2,975 680,576
MATERIALS
Paper kg 411,592 344,133 211,000 87,990 25,687 5,775 7,968 5,713 368,649
Paper, new fibre kg 173,722 114,284 85,750 13,683 7,724 1,476 5,578 3 62,507
Paper, recycled kg 237,870 229,849 125,250 74,307 17,963 4,299 2,390 5,640 306,124
KEY FIGURES: ENVIRONMENTAL
IMPACT
Primary energy® kWh/a 616,876,534 597,739,400 200,930,119 118,674,228 243,574,309 7,209,525 21,645,330 5,705,889
Proportion of renewable energies % 65 68 62 65 75 55 60 70
0, emissions t C0,/a 36,776 35,553 13,724 8,103 10,409 u2 2,508 396

' Provisional figures for the year under review (trend), as at: start of March 2018.

2 The energy reference area is the sum of all gross floor areas, above and below ground, which must be heated or air-conditioned in order to be used.

> The FTE (full-time equivalent) value listed here was supplemented by the number of students with an FTE value of 0.68 to produce

the consumption per person.

* The key figures indicated for electricity and heat show the total consumption of both for buildings, as well as for teaching and research activities.
* The key indicator "energy costs” shows all expenditure (cash out) for the provision of energy (heat and electricity).

¢ In energy economics, one refers to primary energy as the energy that is available using the original forms or resources of energy,

such as fuel (e.g. coal or natural gas), as well as energy carriers such as sun, wind or nuclear fuels.
" Final energy is the portion of the primary energy that is left after losses due to energy conversion and transmission, after it is supplied
via the consumer's domestic connection. The final energy basically corresponds to the energy that is purchased.
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Financing statement

Financing statement
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The Federal Government sub-
sidises the ETH Domain to the
tune of around 70% via the total
federal contribution. A further 20%
is financed through competitive
federal research contributions.
The private sector contributes a
significant part in the form of re-
search contributions.

Source of funds (revenue) for financing

The total operating revenue of the ETH Domain was
CHF 3,571m in the current period. This volume of reve-
nue corresponds to the high volume of the previous
year's total: (2017: CHF 3,572m). The expectations set
out in the 2018 budget (CHF 3,490m including the
top-up) were exceeded, however. The 2018 budget re-
port did not include the top-up in the total federal
contribution of CHF 52.9m in accordance with Federal
Decree la to the 2018 budget under Revenue.

As in 2017, the Federal Government as owner financed
the ETH Domain with an unchanged high share of just
under 86%. The total federal contribution remained
unchanged at 71%; its absolute amount was also
identical to that of the previous year (CHF 2,531m).

The share of funding from research contributions
raised via the two funding bodies SNSF and Innosu-
isse, federal government research and the EU Frame-
work Programmes for Research and Innovation (FP),
as well as the share contributed indirectly by the
Federal Government also remained unchanged at a
total of 15% of the financial volume. The share of
third-party resources, measured in terms of operat-
ing revenue, remained constant (2018: 13.3%). This is
in spite of the slight increase on 2017.

Total contribution by the Federal Government
Budgetary framework for the ETH Domain 2017-2020
The approved budgetary framework amounts to a max-
imum of CHF 10,337.8m (@ annual growth: 1.9%). It is
expected that 98.7% of the funds (CHF 10,201.6m) will
have been used at the end of the performance period,
corresponding to an average annual growth rate of
1.4% (see Fig.1and 2, objective 8, p. 68).

Credits taking into account

the budgetary framework

The total of the two loans credited to the budgetary
framework (budget 2018: total CHF 2,530.9m) remained
at the level of the 2017 budget (CHF 2,530.8m). In addi-
tion to the credit reallocations in the budget process,
which had a neutral effect on the budget, there was
also another credit shift in 2018 (2018: CHF 24.2m) in
favour of the total federal financial contribution. In
addition, the ETH Domain is making use of the possi-
bility of forming reserves at the federal parent enter-
prise. This concerns an application pursuant to Section
32a of the Federal Financial Budget Act (FBA) in the
amount of CHF 40m in connection with a delayed con-
struction project at ETH Zurich. The Federal Parliament
will decide on the application in the 2019 summer
session.

Federal and EU funding for applied research

In the current period, the Federal Government con-
tributed a total of CHF 533m via its two sponsoring
organisations SNSF and Innosuisse, as well as via fed-
eral government research and funding from the EU FP.
Revenues stagnated at the high level and were slightly
below the previous year's total of 2017 (2017: CHF 540m).
The volume more or less equates to the value forecast
for 2018 (2018 budget: CHF 531m). There have also been
slight shifts in research contributions, but these are not
very significant in absolute terms. The revenues of the
two federal sponsoring organisations were slightly down

Finances

Financing statement

on 2017. Additional income resulted from federal re-
search funding and income from FPs. The proportion of
these contributions made by the Federal Government
towards research was unchanged at around 15% (2017:
15%).

Third-party funding

Total third-party funding amounted to CHF 466m
(2017: CHF 462m). In addition to growth compared with
2017, expectations were also exceeded (2018 budget:
CHF 421m). With the exception of other revenue, all
categories of third-party funding showed an increase
compared with the previous year.

The operating revenue from research contributions
and from other operating revenue does not normally
equate to the operating revenue in the statement of
financial performance. However, the distinction bet-
ween the two which should be made is not actually
practicable. Consequently, identical values are shown
in the transition from the financing statement to the
statement of financial performance. In general, the
development of the research contributions must be
assessed taking into account the balance sheet and the
federal funding (SNSF and Innosuisse funding bodies,
special federal funding of applied research and EU FPs).

Fig. 32: Development of total investments (in CHF m)
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M Investments in ETH Domain-owned tangible/intangible assets
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Allocation of funds (expenses)

Expenses can be split into expenditure on human re-
sources, on property, plant and equipment, and on
investments. Human resources once again accounted
for the largest proportion of the funds used (67%).
Investments in property, plant and equipment ac-
counted for 11%. The level of the other current oper-
ating expenses (around 22%) for infrastructure and
for projects in teaching and research depends upon
a number of factors (refer to the Financial Report at
www.ethboard.ch/financialreport2018).

The total operating expenses in 2018 amounted to CHF
3,349m. The total is higher than the previous year's
figure (2017: CHF 3,307m). However, the figure fell below
the budget (2018: CHF 3,459m). Lower other expendi-
ture and fewer investments were the main reasons for
the deviation. Expenditure for personnel, on the other
hand, is practically the same as that budgeted for 2018.

The pro rata distribution of the main components of
expenditure remained relatively constant compared
to the previous year.

CHF 2,232m was spent on human resources (2017: CHF
2,204m), which corresponds to a rise of 1.1% on 2017.
18,659.3 full-time equivalents (FTE; reporting date
values) were financed. The largest share of this was
accounted for by the total federal contribution (12,426.8
FTE), for which around CHF 1,600m was spent in 2018
according to the statistical survey. 4,160.8 FTE were
financed through federal research contributions. A fur-
ther sizeable portion of the workforce was once again
funded through research collaborations with the pri-
vate sector and donations/legacies (2,071.7 FTE). From
these categories, which are grouped under the term
third-party funding, a total of around CHF 630m was
used for personnel expenses according to a statistical
survey (see Fig. 24, Source of funds by function group;
reporting date analysis, p. 94)

The employer's contributions in relation to salaries
and wages in 2018 stood at 19.9% (2017: 20.0%). The
calculations in the 2018 budget included an employ-
er's contribution rate of a flat-rate of 20.2% in line
with Federal Government practice (Federal Office of
Personnel, FOPER).

The other current operating expenses (2018: CHF 753m)
increased by around CHF 27m CHF (+4.4%) compared
with the previous year, and its share of total expenses
remained constant in 2018 at 22% (2017: 22%).

Investments

A distinction is made in investments between usage
and ownership. All investments are shown under the
total investments, irrespective of ownership and fi-
nancing, i.e. they are the investments in the prop-
erty used by the ETH Domain. Therefore, the invest-
ment in state-owned real estate, which is financed

101



Finances

Source of funds
Fig. 33*: Structure of revenues in %

Operating Income, 2018 Financial Statement: CHF 3,571m
(financing statement perspective)

Financing Statement

I 0

22,5%

66,6%

Allocation of funds

Fig. 34**: Structure of expentiture in %

Operating expenses, 2018 Financial Statement: CHF 3,349m
(financing statement perspective)

(1) Total federal contribution (budgetary framework perspective)  70.9% M Personnel 66.6%
M Federal financial contribution 66.0% [l Other expenditure 22.5%
M Investment credit for ETH Domain constructions 4.9% H Investments ETH Domain properties 6.7%
(2) Indirect financial contributions from the Federal Government  14.9% M Investments state-owned properties 2%
M Swiss National Science Foundation (SNSF) 7.1%

Innosuisse 1.6%

Special federal funding of applied research 2.3%

EU Framework Programmes for Research and Innovation (FP) 4.0%  Fig. 33 shows the revenues from a financing perspective. They amount

(3) Third-party funds

to CHF 3,571m and comprise the following: federal financial contribution;

o investment credit for constructions of the ETH Domain; donations and
13.1% bequests; research contributions, mandates and scientific services;

tuition fees and other utilisation fees; other revenues.

H Cooperation with the private sector 3.9%
M Other third-party resources (universities, cantons etc.) 2.3% "Fig. 34 shows the expenditure from a financing perspective in terms of
N o allocation of funds. It amounts to CHF 3,349m and comprises the following:
Donations and bequests b.3% personnel expenses; adjustment to the net pension expenditure in accord-
Other revenue 2.25% ance with IPSAS 39; investments in state-owned properties; investments

in tangible/intangible assets owned by the ETH Domain; materials expenses

excl. accommodation expenditure; transfer expenses. Depreciation is also
M Tuition fees and other utilisation fees 1.1% not part of the total after allocation of funds.
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through credit A202.0134, Investment credit for ETH
Domain construction work, is also shown.

The decrease by CHF 16m compared with the previous
year (2018: CHF 365m; 2017: CHF 381m) primarily relates
to building investments. The figure was well below the
budgeted investments (2018 budget: CHF 438m). Delays
in construction at ETH Zurich are the main reason for
the lower investments. Investments accounted for al-
most 11% of total expenditure in 2018 (2017: 12%). This
corresponds to the long-term average and also to the
comparison with the central federal administration (12-
15%). As in the previous year, the largest invest-
ments relate to the PSI (Gantry 3, ATHOS, SwissFEL).

In the same way as the source of funds, there were no
significant changes in the allocation of funds compared
with 2017.

Transition from the financing statement to

the statement of financial performance

Unlike the financing view where total federal contri-
bution and other sources of funding are allocated to
the period in which the funds are received, the reve-
nue and expenses in the statement of financial per-
formance are posted to the period to which they be-
long in business management terms. This view is in
line with accrual accounting. Therefore, the total fed-
eral contribution in the statement of financial perfor-
mance comprises the credits A231.0181, the federal fi-
nancial contribution to the ETH Domain, and A231.0182,
the federal contribution to accommodation in the ETH
Domain, and does not comprise A231.0181, the federal
financial contribution to the ETH Domain, and A202.0134,
investments in ETH Domain construction work, as per
the financing statement.

Finances

Financing Statement

Due to system constraints, the difference between the
financing statement and the statement of financial
performance cannot be calculated and depicted for the
research contributions. Analogous figures are, there-
fore, shown. The most important differences between
expenses and expenditure (net pension costs according
to IPSAS 39, accommodation, write-offs) are disclosed
individually in the transition.

Another aspect of the transition concerns the effect of
the sub-consolidations in the ETH Domain, which is
not taken into account in the statement of financial
performance. The effects of in-kind contributions are
marginal and are only taken into account from an
accrual perspective.

Fig. 35: Transition from the financing statement to the statement of financial performance

Financing Transition Income
statement statement
CHF millions 2018 Decrease (-) Increase (+)  Consolidation (+/-) 2018
EXPENSES (ALLOCATION OF FUNDS)/
OPERATING EXPENSES
Income (source of funds)/Operating revenue 3,571 =174 269 49 3,714
Total federal contribution 2,531 =174 269 - 2,625
Federal financial contribution 2,357 2,357
Investments in constructions of the ETH Domain e =174 -
Federal contribution to accommodation - 269 269
Special federal funding of applied research 533 533
Project-oriented third-party funding/various income 507 49 556
Expenses (allocation of funds)/Operating expenses 3,349 1 615 4] 3,631
Personnel expenses 2,232 -10 90 21 2,333
Other operating expenses/accommodation ETH Domain - 269 269
Depreciation - 256 9 266
Other ongoing operating and transfer expenses 753 n 764
Investments 365 =134 - - 231
Government-owned properties ETH Domain 134 -134 -
Co-financing government-owned properties ETH Domain 7 7
Immovable property, plant 40 40
and equipment (ETH Domain-owned)
Movable non-current assets (ETH Domain-owned) 180 180
Intangible non-current assets (ETH Domain-owned) L A

Financing statement view - revenue/expenditure and statement of financial performance view — expense/income

ETH DOMAIN

Annual Report 2018
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Consolidated
financial statements

Table 1: Statement of financial performance of the ETH Domain (consolidated) Table 2: Balance sheet of the ETH Domain (consolidated)
CHF millions Notes Budget 2018 Actual 2018 Actual 2017 Change to CHF millions Notes 31.12.2018 31.12.2017 Change
Actual absolute
absolute
) - o CURRENT ASSETS
Federal financial contribution 2,357 2,357 2,378 =21
Cash and cash equivalents 16 852 733 18
Federal contribution to accommodation 269 269 278 -10
Current receivables from non-exchange transactions 7 558 555 3
Total federal contribution 7 2,625 2,625 2,656 =31
Current receivables from exchange transactions 7 36 38 -2
Tuition fees and other utilisation fees 8 37 4 39 2
Current financial assets and loans 22 1,409 1,389 20
Swiss National Science Foundation (SNSF) 252 255 260 -6 -
Inventories 18 10 10 -1
Swiss Innovation Agency (Innosuisse)* 60 56 63 -7 - -
Prepaid expenses and accrued income 19 L8 L5 3
Special federal funding of applied research 75 81 78 3
- Total current assets 2,913 2,771 LUy
EU Framework Programmes for Research and Innovation (FP) ([N 42 139 3
) B NON-CURRENT ASSETS
Industry-oriented research (private sector) 129 139 129 9
Property, plant and equipment 21 2,023 1,863 161
Other project-oriented third-party funding (incl. cantons, 71 84 L 10 -
municipalities, international organisations) Intangible assets 21 67 68 -1
Research contributions, mandates and scientific services 9 732 755 743 12 Non-current receivables from non-exchange transactions 17 970 838 132
Donations and bequests 10 76 155 120 35 Non-current receivables from exchange transactions 7 = - -
Other revenue n 1y 138 140 -2 Investments in associated entities and joint ventures 20 135 w7 -12
Operating revenue 3,585 3,714 3,698 16 Non-current financial assets and loans 22 32 26 6
Personnel expenses 12,28 2,306 2,333 2,303 30 Co-financing 23 128 125 3
Other operating expenses 13 979 990 958 32 Total non-current assets 3,354 3,066 288
Depreciation 21,23 215 266 212 53 TOTAL ASSETS 6,267 5,837 429
Transfer expenses | 179 43 42 1 LIABILITIES
Operating expenses 3,679 3,631 3,515 16 Current liabilities 24 179 172 7
OPERATING RESULT -9y 83 182 -100 Current financial liabilities 25 16 16 1
NET FINANCE INCOME JEXPENSE 15 7 -22 13 -35 Accrued expenses and deferred income 26 142 134 7
Share of surplus/deficit of associated entities and joint ventures 20 - -1 i -2 Short-term provisions 27 109 103 6
SURPLUS (+) OR DEFICIT (-) -87 50 209 -159 Short-term liabilities 446 425 21
Dedicated third-party funds 29 1,510 1,428 83
* Innosuisse, the Swiss Innovation Agency, took over the role of the ~ . it _
Commission for Technology and Innovation (CTI) on 1January 2018. Non-current financial liabilities 2 el 3Tt 12
Net defined benefit liabilities 28 2,239 1,894 344
Long-term provisions 27 705 505 199
Long-term liabilities 4,815 4,201 614
Total liabilities 5,261 4,626 635
EQUITY
Valuation reserves -1,364 -1,109 =255
Dedicated reserves 1,123 L9 174
Free reserves 967 965 2
Co-financing 23 128 125 3
Reserves from associated entities 20 135 7 -12
Accumulated surplus (+) /deficit (-) 17 135 -118
Total equity 1,006 1,212 =206
TOTAL LIABILITIES AND EQUITY 6,267 5,837 429
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