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REFINING DATA
Using a mobile phone to find data on the internet, at any  
time and in any place, has become something we take  
for granted. Nowadays, health apps gather data that will  
soon inform doctors’ diagnoses and industry collects  
more and more data for applications that manage and optimise 
processes along the entire value chain.

Collecting data alone is not enough. Just as crude oil must  
first be refined into fuel, data science will need to distil  
big data into valuable information and insights. The prospect 
opens up a rich array of opportunities – but it also raises  
many questions.

Data science is a key focus for ETH Zurich. We recently 
co-founded the Swiss Data Science Center, for example, and 
our researchers are also involved in Switzerland’s “Big Data” 
national research programme (NRP 75). The Zurich Informa-
tion Security & Privacy Center (ZISC), which ETH Zurich has 
operated in cooperation with industry partners since 2003, 
examines those aspects of our information- and data-driven 
society that concern security.

With this issue of Globe, as well as in direct discussion  
with you, we aim to illustrate how data science will shape our 
future. For this reason the upcoming Zurich Science Days 
event, Scientifica, is dedicated to the topic of “What data 
reveal”. Join us from 1 to 3 September 2017 at the University 
of Zurich and ETH Zurich – where we will have many exciting 
exhibits in store.

We hope you enjoy reading this issue of Globe – and I look 
forward to seeing you at Scientifica!

Lino Guzzella, President of ETH Zurich 

Lino Guzzella, 
President of ETH Zurich

Turn to page 24 to read  how ETH researchers are making the internet of the future more secure.
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NEW AND NOTED

Was Daten verraten
Big Data, personalisierte Medizin, digitale Gesellschaft, Open Acccess 
oder Citizen Science: Gesellschaft und Wissenschaft durchlaufen 
derzeit einen tiefgreifenden Wandel. Er beruht im Kern auf den neuen 
Möglichkeiten, Daten zu sammeln, auszuwerten, miteinander zu 
verküpfen und sie global zugänglich zu machen.

Wie setzen Forscherinnen und Forscher an der ETH und der UZH diese 
Möglichkeiten ein? Welche Auswirkung hat dies auf die Art, wie 
Forschung betrieben wird? Bricht ein neues, goldenes Zeitalter der 
Erkenntnis an, oder geht uns die Arbeit aus? Um diese Fragen dreht sich 
die Scientifica 2017.

Gleichzeitig werden Daten zu einer neuen Währung in der Gesellschaft. 
Vermeintlich kostenlose Dienstleistungen werden mit Informationen 
zum Nutzerverhalten oder anderen personenbezogenen Daten erkauft. 
Wer soll über solche Daten verfügen, wie können diese geschützt werden?

Programm
Freitag, 1. September 2017 
18.00 bis 21.00 Uhr: Ausstellungsvernissage 
20.30 bis 22.30 Uhr: Filmabend 
 
Samstag, 2. September 2017 
13.00 bis 19.00 Uhr: Ausstellung, Workshops, Kurzvorlesungen, Shows, 
Slams, Talks und mehr 
20.30 bis 22.30 Uhr: Theaterabend 
 
Sonntag, 3. September 2017 
11.00 bis 17.00 Uhr: Familienprogramm 
Ausstellung, Workshops, Kurzvorlesungen, Shows, Slams, Talks und mehr

Eintritt frei.

Detailprogramm ab 15. Juli 2017 online 
Gratistickets für Shows und Workshops ab 18. August online erhältlich.

www.scientifica.ch
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Nanoscience

PLATELETS INSTEAD 
OF DOTS

They are just a few layers of atoms 
thick and were discovered only a  
few years ago: rectangular, ultra-thin 
nanoplatelets. More extensive research 
has already been conducted on quan-
tum dots, closely related nanocrystals, 
which are already used in everyday 
electrical goods (televisions, for exam-
ple). The platelets could also benefit 
the electronics industry, as they can 
increase the brightness of certain col-
ours. They also transmit energy effi-
ciently, which would make them ideal 
for use in solar cells. 

Unlike with the dots, exactly how 
the platelets form has been a mystery 
to scientists until now. It was previous-
ly assumed that this highly precise 
form required a kind of template. 
 Using an experiment with cadmium 

Autism research

NEURAL EMPATHY
ETH Professor Nicole Wenderoth 
and her team have demonstrated that 
the area of the brain associated with 
empathy is only weakly active in peo-
ple with autism. In the study autistic 
and non-autistic adolescents were 
asked to judge whether someone was 
positively or negatively surprised in 
game situations. MRI images showed 
that neural activity in the region of the 
brain that controls empathy was sig-
nificantly weaker in the autistic ado-
lescents. 

selenide (also known as pyrite), 
 researchers at ETH Zurich have now 
been able to disprove this assumption. 

In their experiment, the crystal-
lised core developed spontaneously 
from just a few atoms. Once the core 
had exceeded a certain size, it grew to 
form a platelet. For energy-related 
 reasons, the atoms stuck only to the 
sides of the core, and consequently 
spread out along only two dimensions. 
This ultimately resulted in flat, rectan-
gular platelets rather than round quan-
tum dots. 

Pyrite, however, is highly toxic 
and thus unsuitable for everyday use. 
One of the researchers’ goals, there-
fore, is to produce nanoplatelets made 
from less toxic or non-toxic substanc-
es. This study serves as an important 
platform for additional research into  
a wide range of further nanoplatelet 
 materials. 

Environmental research

GOOGLE AS A BASIS
Using a new method, researchers at 
the Future Cities Laboratory have 
succeeded in demonstrating the im-
portance of trees for urban ecosys-
tems. They extracted almost 100,000 
images from Google Street View and 
used an algorithm to calculate the area 
of treetop coverage in each picture. 
Next, they estimated the volume of 
sunlight that reached the ground 
through the canopy of trees. This 
 allows them to determine how  
much the trees help to regulate the 
temperature in that particular area of 
the town. 

Trees along the streets help improve the urban climate, for example in Singapore.
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Firesafe timber

THE SCIENCE  
OF BURNING 

Sustainable timber is being used in 
more and more buildings in Switzer-
land. These buildings must meet the 
same strict fire safety standards as 
concrete or steel buildings. The Insti-
tute of Structural Engineering (IBK) 
at ETH Zurich is globally renowned 
for its fire protection research and for 
conducting large-scale fire tests. 
These tests allow researchers to inves-
tigate the structural and thermal be-
haviour of load-bearing wall and floor 
elements so as to ascertain the compo-
nent’s resistance to fire. The informa-
tion obtained helps with the develop-
ment of design models or is used 
 directly for component classification. 
This photo was taken during a large-
scale fire test on an innovative 
timber-concrete composite slab, 
which took place in the Fire Technol-
ogy Lab at EMPA’s site in Dübendorf. 
The test results showed that the new 
composite slab is fire resistant for the 
required period of 60 minutes. The 
slab has now been installed in ETH’s 
House of Natural Resources (HoNR). 

Project overview:
→ www.ethz.ch/fire-safety-research

Fire tests like this one require careful 

preparation to ensure that everything 

works as planned.
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Image: Ophthorobotics (2)

The eye robot not only carries out the injection,  
it also provides the doctor with relevant patient 
information.

If a patient is
about to move their
eye, sensors help
the robot to react more
quickly than a 
doctor ever could.

In Switzerland, the most frequent 
cause of serious visual impairment 
among older people is macular 
degener ation, affecting one fifth of 
those over 80. The condition rarely 
leads to complete blindness, but it se-
verely worsens a person’s vision. Those 
who suffer from it are often left with 
blurred vision and can no longer read 
or drive. In serious cases, they can only 
distinguish between light and dark.

Macular degeneration is incur-
able, but its advanced stages are man-
ageable with medication. This slows 
the progress of the disease and in some 
cases even helps the patient regain 
some visual acuity. The treatment calls 
for injections every four to six weeks – 
directly into the eye. “The procedure is 
unpleasant, but not painful for most 
people,” says Professor Stephan 
Michels, Deputy Chief Physician of the 
eye clinic at Triemli Hospital in Zurich. 
Triemli alone carries out 7,500 eye in-
jections every year, and when looking 
at Switzerland as a whole, that figure 
climbs to some 100,000. “Sometimes I 
treat up to 60 patients in one day,” 
Michels says.

Injections at the touch of a button
In future, he and his colleagues may get 
support from a robot currently in de-
velopment at ETH start-up Ophtho-
robotics. The company was founded by 
researchers from ETH’s Multi-Scale 
Robotics Lab together with retinal spe-
cialists from Triemli Hospital. “Our 

robot will be the first to help in admin-
istering eye injections,” says Franziska 
Ullrich, a mechanical engineer at ETH 
and the CEO of Ophthorobotics. 
Thanks to the robot, doctors no longer 
need to give the injections themselves. 
Instead, the robot – a mobile device – 
is positioned above the head of the pa-
tient, who is lying down. Using two 
cameras, the robot produces a 3D im-
age of the eye to be injected. It then 
calculates where the injection site 
should be and independently positions 
the needle. The ophthalmologist initi-
ates and monitors everything on a 

screen in real time; they must only 
briefly check the settings and then 
press a button to start the injection. 
“The robot makes the injection more 
precise and thus safer,” says Ullrich. 
She is working on refining the device, 
which currently exists only as a proto-
type in the lab.

At present, doctors give the eye 
injections by hand in an operating 
room. There, the nursing staff first 
prep the patient by numbing the eye 
with a local anaesthetic and disinfect-
ing it. The eyelid is carefully held open 
with a lid speculum. Then, the doctor 

Safe and precise

The eyes have it 
Patients with age-related retinal disease need regular injections in the eye.  
At the moment, these must be given by specially trained medical doctors, but 
a robot may well handle this task in the near future.

fits the syringe with a very fine needle. 
The injection site is comprised of a 
very narrow band between the iris and 
the outermost corner of the eye. Dur-
ing the actual injection, the patient 
must hold their eye still in order to 
avoid the risk of injuring it, although 
“that happens extremely rarely,” says 
Michels.

The robot will nevertheless offer 
an even greater degree of safety. That’s 
because it uses sensors to detect wheth-
er the patient is about to move their eye 
just before the injection begins. If that 
happens, the device immediately halts 
the procedure. “It can react faster than 
we can as doctors,” Michels says. A fur-
ther advantage is that the robot can 
identify every patient with certainty by 
means of an iris scan, which in turn 
should prevent injections being given 
to the wrong patient or in the wrong 
eye. The system is also designed to be 
able to automatically retrieve the pa-
tient’s file, which contains a record of 
all previous treatments – as well as in-
formation on which of the two eyes is 
to receive the injection and with what 
dosage of medication, for example. It 
even records the exact injection site of 
every treatment and then calculates a 
slightly different position for the next 

time. This is import ant, as too many 
injections on the same site could lead 
to thinning of the sclera.

Better use of doctors’ time
However, Michels believes the robot’s 
greatest advantage will be in that it 
saves doctors time and grants them 
more flexibility. The current pro-
cedure requires them to wait around in 
the operating room until the next pa-
tient has been prepped and they can set 
up the injection: unused time that 
quickly adds up to several hours a day. 
Yet the injection itself lasts just 30 sec-
onds. “With the robot, doctors will no 
longer have to be physically present in 
the operating room,” Ullrich says. In-
stead, they can control the device from 
another location, such as their consul-
tation room. Thus, as Ullrich points 
out, they can use the time between in-
jections for other tasks.

To ensure that doctors can still 
communicate with their patients, 
Ophthorobotics is integrating a screen, 
microphone and loudspeaker into the 
device. As a result, doctor and patient 
can see and speak to each other during 
the procedure, similar to a Skype con-
versation. The screen also serves as a 
point for the patient to focus their gaze 

on during the injection, so the eye is 
less likely to move. Exactly which 
images should be displayed on the 
screen to achieve this is currently being 
tested in collaboration with the Uni-
versity of Applied Sciences HTW 
Chur.

Strong acceptance among patients
Ophthorobotics has already conducted 
an initial survey of 15 people with mac-
ular degeneration. Non-representative 
results from this survey indicate that 
patients will genuinely trust the robot. 
“We were surprised at how positive the 
response was,” says Ullrich. Most pa-
tients reported that they would let the 
robot treat them, even if the doctor is 
out of the room – provided they could 
still communicate.

Eye specialists were equally posi-
tive in their response: five eye clinics 
have already expressed interest in pur-
chasing the injection robot. First, how-
ever, the researchers have to develop 
their existing prototype into a device 
suitable for clinical use, then test it and 
have it certified. To achieve this, they 
are currently seeking the necessary 
funding. They have had one success  
in this respect already: the start-up  
is receiving a sponsorship award  
from the Swiss National Science Foun-
dation and the Commission for Tech-
nology and Innovation. Endowed with 
130,000 Swiss francs, the award is  
intended to accelerate the transfer of 
research findings into industry. 
— Claudia Hoffmann

More about the ETH start-up at:
→ www.ophthorobotics.com
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Data storage

TINY MAGNETS  
ON NANOPARTICLE 
SURFACES 

The idea is an intriguing one: if the only 
thing needed to store a single unit of 
data (a zero or a one in binary digital 
technology) was a single atom or small 
molecule, massive volumes of data 
could be stored in the tiniest amount of 
space. This is theoretically possible if 
certain atoms are magnetised in one of 
two possible directions: “spin up” or 
“spin down”. Information could then 
be stored in the sequence of the 
magnet isation directions. 

However, several obstacles still 
need to be overcome before data stor-
age with a single-molecule magnet be-
comes a reality. One of the hurdles is 
how to arrange these magnetisable 
molecules on a solid surface. An inter-
national team of researchers led by sci-
entists from ETH Zurich have come up 
with a solution to this problem: with 
their new method, they succeeded in 

arranging magnetisable dysprosium 
atoms on the surface of nanoparticles. 
The researchers placed the atoms in a 
molecular scaffold and fused them with 
the particles at 400 degrees Celsius. 

Compared with other nano-level 
storage solutions, this new method is 
particularly simple: depositing the 
atoms onto the surface of nanopar-
ticles does not require a cleanroom or 
any complex equipment. In addition, 
the nanoparticles can be stored at room 
temperature and reused. 

Disadvantages, however, are that 
the magnetisation process currently 
works only at around minus 270 de-
grees Celsius, and the magnetisation 
can be maintained for up to just one 
and a half minutes. The scientists are 
therefore looking for methods that will 
allow the magnetisation to be stabil-
ised at higher temperatures and for 
longer periods of time. They are also 
exploring ways to fuse magnetisable 
atoms to a flat surface instead of to 
nanoparticles.

Climate research

SENSITIVITY OF THE 
TROPICAL RAIN BELT 

For the first time, scientists have con-
ducted a study of global weather data 
from the last 2,000 years. They dis-
covered that even small temperature 
fluctuations can influence the tropical 
rain belt, which explains why it shifted 
a fair way south between 1450 and 
1850. This shift is linked to the Little 
Ice Age, which caused global tempera-
tures to sink, albeit the average tem-
perature difference was just 0.4 de-
grees Celsius. Changes in the position 
of the rain belt can have fatal conse-
quences, especially for agriculture in 
the tropics and subtropics, triggering 
phenomena like major droughts or 
heavy rainfall.

Microbiology

DIARRHOEA 
PATHOGENS

ETH biologists have clarified how 
vaccinations can combat bacterial  
intestinal diseases: vaccine-induced 
antibodies “chain up” pathogens as 
they grow in the intestine. The patho-
gens can continue to multiply, but 
they remain trapped in clumps. This 
prevents them from attacking intes-
tinal tissue, accelerates excretion of 
the pathogen and prevents genetic ex-
change between bacteria enchained in 
different clumps.

The object is printed flat and can then be 
made into other shapes.

Molecules with a dysprosium atom (blue) are deposited on and then fused to 
the surface of a nanoparticle (red and orange).

Architecture

LIGHT YET STABLE
In the urban environment, space is at a 
premium. Architects therefore look 
for ways to make buildings more com-
pact – and as cost-effective and envir-
onmentally friendly as possible. One 
approach to this is lightweight con-
struction. Take for example a multi-
storey building: the thinner the ceil-
ings, the more space is left for addition-
al floors. It is possible to save on 
construction materials in the founda-
tions, as there is less weight for them to 
support, which in turn lowers costs.  
Today’s conventional construction 
using concrete makes it nearly impos-
sible to reduce weight in this example. 
For the floors of each storey to support 
the necessary load, they must be an 
average of 25 centimetres thick and 
must also be reinforced internally with 
steel bars or grids. This amount of ma-
terial makes them very heavy. 

Architects at ETH Zurich have now 
come up with a new approach: they 
have developed concrete floor elem-
ents in which the load-bearing slab is 
just two centimetres thick and yet ex-
tremely stable. This makes them 70 
percent lighter than conventional con-
crete floors. Instead of being flat, the 
slabs are arched like the vaulted ceil-
ings of Gothic cathedrals; this enables 
them to support very heavy loads, and 
so they do not require any reinforcing 
steel. The innovative flooring slabs are 
now being tested in practice at the 
NEST research building in Dübendorf. 

To produce the slabs, the research-
ers used moulds, which are very expen-
sive. To bring the costs down, the team 
has now produced the first elem ents 
from sand using 3D printing. These 
elements can withstand a load of 
1.4 tonnes and so also comply with 
Swiss building standards.

Production technology

FOURTH 
DIMENSION 
3D printers have become a standard 
fixture in many laboratories. Now, 4D 
printing is emerging as a technology 
for creating moveable objects that can 
change shape, such as flat compon - 
ents that can be made into three- 
dimensional objects at a later point. 
ETH scientists have now developed a 
construction principle that allows 
them to precisely control the geomet-
ric changes. The flat structures they 
produce do not change their configur-
ation arbitrarily, but rather in exactly 
the way the researchers design them 
to. Another advantage is that the 
structures can support weight. The 
ETH scientists are the first to create 
these kinds of load-bearing 4D- 
printed objects. 

ETH researcher Philippe Block standing on a floor prototype printed using sand. 

You can find more information on this 
topic and other research news from ETH 
Zurich at:
→ www.ethz.ch/news
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FOCUS

In the blink of an eye on the internet: every 
second we send more than 2 million emails 
around the world, start some 60,000 Google 
searches, and “like” about 70,000 posts on 
Facebook. And that is just the tip of the 
iceberg. We are increasingly reliant on huge 
amounts of data being processed securely. 
This issue of Globe focuses on data science, 
which helps us to make sense out of the vast 
sea of data.

E
M
A
I
L
S
 
S
E
N
T
 
—
 
2
,
5
5
7
,
9
3
3

I
N
 
A
 
S
I
N
G
L
E
 
S
E
C
O
N
D
 
O
N
 
T
H
E
 
I
N
T
E
R
N
E
T
:

G
O
O
G
L
E
 
S
E
A
R
C
H
E
S
 
—
 
5
9
,
6
0
1

T
W
E
E
T
S
 
S
E
N
T
 
—
 
7
,
5
6
7

F
A
C
E
B
O
O
K
 
L
I
K
E
S
 
—
 
6
6
,
6
6
6

Y
O
U
T
U
B
E
 
V
I
D
E
O
S
 
V
I
E
W
E
D
 
—
 
6
8
,
7
4
7

I
N
S
T
A
G
R
A
M
 
P
H
O
T
O
S
 
U
P
L
O
A
D
E
D
 
—
 
7
7
4

W
E
B
S
I
T
E
S
 
H
A
C
K
E
D
 
—
 
0
.
9

S
K
Y
P
E
 
C
A
L
L
S
 
—
 
2
,
5
2
9

T
U
M
B
L
R
 
P
O
S
T
S
 
—
 
1
,
2
2
6

14

FOCUS ILLUSTRATIONS:  

Carl De Torres, StoryTK

Source:  
www.internetlivestats.com
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than rule-based systems, which is what 
most banks are currently using.
FRIEDEMANN MATTERN — Indeed, we 
are seeing in a number of fields that 
self-learning methods are better than 
the results of sets of rules on a given 
topic that experts previously had to la-
boriously incorporate into machines. 
In areas such as image recognition, for 
instance, where human experts used to 
be indispensable, machines today can 
often make better decisions than 
people, provided they have sufficient 
learning material. But they have one 
drawback: machines currently don’t 
reflect on their decisions on a meta- 
level. They don’t yet have a moral- 
ethical sensory apparatus.

Is something like that even possible?
BURKHALTER – Our system recog-
nises patterns that deviate from the 
norm and reacts to conspicuous anom-
alies. It doesn’t make any moral deci-
sions. 
MATTERN — How one could formalise 
morality in such a way that machines 
could implement it is one of the most 
difficult questions there is. After all, 
ideas about what is morally correct dif-
fer from one culture to another and 
from one era to the next. But there 
have been some interesting experi-

Mr Burkhalter, in 1997, your company 
collaborated with Credit Suisse to 
 develop Switzerland’s first online bank
ing system. What milestone are you 
working toward today?
PATRICK BURKHALTER — One current 
example is the use of machine learning 
in financial transaction environments. 
We’re developing a learning system 
that can detect fraud. We were able to 
show that this method works better 

“Machines don’t have 
morals yet”

The digital revolution is a hot topic – but for 
Patrick Burkhalter, former CEO of software  

firm Ergon, and Friedemann Mattern, Professor 
of Computer Science, it began long ago.

INTERVIEW  Martina Märki and Nicole Kasielke 

IMAGE Gerber/Loesch

ments. For instance, efforts are cur-
rently underway to build systems that 
do nothing but read newspapers and, 
in so doing, acquire knowledge about 
the world. In this way, these systems 
learn, for example, that every human 
has parents. But they fail when it comes 
to the question of whether mothers-   
in-law are nice or mean, because both 
variants occur in the texts.

Artificial intelligence was already  
a  topic back in the 1980s. Why is there 
so much talk about a digital revolution 
now?
BURKHALTER – As a computer scien-
tist, I see it as more of an evolution. 
There are new developments in re-
search every couple of years. That 
people are speaking of a digital revolu-
tion all of a sudden could be because 
they are suddenly more aware that 
software is taking on an ever-greater 
role in more and more everyday ob-
jects. 
MATTERN — Digitalisation has been 
taking place for quite a while now. The 
first computers have been around since 
the second world war, and many bank 
applications were created as early as 
the 1950s. Then PCs shook up the of-
fice environment in the 1980s, teleph-
ony was digitalised in the 1990s, 
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the Department of Com
puter Science. His re
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distributed systems, 
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sensor networks and the 
internet of things. He 
and his group are con
cerned not so much with 
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and finally came the digitalisation of 
photography, music and television. 
Digitalisation has always come in 
waves and has turned entire sectors 
upside down, with consequences for 
the working world and the accompany-
ing concern for jobs. 

So is digitalisation just a new 
 buzzword, then?
MATTERN — Not really. There are a 
number of technologies that have 
 matured. Mobiles have been around 
for decades, but only now have they be-
come sufficiently small and inexpen-
sive that everyone has one. Cloud com-
puting sprang up quickly because con-
nectivity has become extremely cheap, 
and because enormous data storage 
facilities are now available. Collective-
ly, these developments suddenly create 
new potential, and synergies lead to 
avalanche effects.
BURKHALTER – Also on the demand 
side, we sense that something’s brew-
ing here. Suddenly everyone wants to 
digitalise – very few know what, exact-
ly, but most of them have money. The 
last time I experienced something 
simi lar was in 1996, when the internet 
was emerging.

Back then, the internet boom was 
 followed by the bubble …
BURKHALTER – There’s one import-
ant difference: today’s digitalisation 
projects are usually linked to some-
thing physical. Software engineering is 
becoming an ever more important 
component when it comes to making 
products better or offering related 
 services.
MATTERN — But this also means that 
this wave of digitalisation will likely be 
accompanied by a much more perman-
ent and comprehensive shift in soci ety. 
Rather than affecting only a few sec-
tors, it will have a major impact on in-
dustry, politics and our social life. This 
may not happen overnight, it could 
unfold more gradually, but it will 
change the world.

Can you give some examples of what  
we can expect?

more than mere data protection; we 
will need data ethics.
MATTERN — Health bracelets, smart-
phones, etc. need to know and learn 
things about us if they are to be worth-
while. Of course this should be legally 
regulated to a certain degree. How-
ever, if we establish overly strict regu-
lations on what data can be used and 
passed on and in what way, then the 
service either won’t be offered or it will 
be very expensive. I’m afraid we won’t 
be able to stop this development of 
more and more things requiring more 
data.

Are there cultural differences regarding 
the acceptance of smart technologies?
MATTERN — Certainly. In China, the in-
dividual is less important than society. 

There, every car must transmit its po-
sition. This couldn’t be done in our in-
dividualised society. In America, data 
are considered to be a commodity – 
here in Switzerland, we say you can’t 
simply sell your personal data like 
property. The key question is who has 
the power to impose their standards. 
Practically all the major developments 
of recent years that are changing our 
lives today came from the US. Google, 
Facebook, Uber – it’s the major Ameri-
can companies that set the standards. 
In contrast, anyone who wants to sell 
servers in China must guarantee that 
the data will remain in China. We in 
Europe negotiate something, and 
countries in Africa and elsewhere are 
completely at the mercy of the result.  
I believe the values are ultimately set 
by those who wield the economic and 
industrial power.

Switzerland is small, but it enjoys  
a high standard of technology. Can it 
play in the big league?
BURKHALTER – Based purely on 
knowledge, yes. But we simply don’t 
have as many intelligent software engi-
neers available in Switzerland as they 
do in Silicon Valley, for instance. We 
need to systematically focus on becom-
ing a hotspot. There are some decent 
foundations for this already in place. 
We have Google here, and we’re a lead-
ing European IT centre. But this is far 
different than in the US, with its huge 
market and a single language and cul-
ture. Asia is simply too far away for us. 
From Switzerland, we can occupy cer-
tain niches, we’re even the market 
leader in some of them, but I’m not 
sure whether that’s sufficient to set 
global standards.
MATTERN — I’m not as optimistic as far 
as Switzerland is concerned. There are 
some four or five IT hubs in the world: 
Stanford and Silicon Valley, Berkeley 
and California as a whole, and Boston 
with MIT and Harvard. Israel should 
also be mentioned, where this field is 
massively subsidised by the military. A 
prominent university of a certain size 
is always a prerequisite for such a hub, 
and that’s where Switzerland has a 

has the political will for this. In Europe, 
Zurich would have a good chance, but 
we would have to greatly expand ETH 
capacities in information technology 
again. And we would have to attract a 
couple more major companies here – 
none of which can happen overnight. 
I’m afraid we don’t yet really have the 
political courage to make the necessary 
investments.

Shouldn’t we be thinking beyond 
 Zurich? Couldn’t a hub like that be 
 established in Zurich and Lausanne?
MATTERN — That’s a fantasy. In prac-
tise, we have seen time and again that a 
hub really needs to be focused locally. 
That’s the only way to foster the ex-
change that sparks creativity.
BURKHALTER – This was precisely our 
experience as a company. We asked 
our employees where our offices should 
be located: in the city of Zurich, where 
it is very expensive, or somewhere on 
the outskirts, with good and conven-
ient transportation connections, where 
it is inexpensive. And we would have 
paid our employees the money we 
saved in the form of an additional 
 salary. Still, 80 percent of them voted 
decisively for Zurich.
MATTERN — Even Google isn’t located 
on a greenfield site, but rather in the 
centre of the centre, very close to Zu-
rich’s main railway station. If we want 

to have a hub in Switzerland, we have 
to fight for a Zurich hub. I know that 
contradicts Swiss thinking to some ex-
tent, but we shouldn’t try to spread our 
limited resources across the entire 
country. And we can’t impede the in-
flux of bright minds from all over the 
world. If we don’t become a computer 
science hub in Europe, we will con-
tinue to struggle to produce unicorns 
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“We will need more than mere  
data protection; we will need 

data ethics.”  
Patrick Burkhalter

“Anyone who wants a Switzerland 
hub must fight for a Zurich hub.” 

Friedemann Mattern

BURKHALTER – One of our customers, 
which operates in the heating, ventila-
tion and air conditioning segment, re-
cently released its first product with a 
cloud connection. The product is a 
valve that measures the flow rate as 
well as the incoming and outgoing tem-
perature of the water in heating and 
cooling systems. As this valve is now 
connected to the cloud, the company 
can continuously monitor energy con-
sumption and adjust it to achieve opti-
mum efficiency – anywhere in the 
world. This relatively simple device is 
already helping MIT save 1.5 million 
dollars per year in energy costs.
MATTERN — Smart power meters can 
also determine the household type – 
family, single-person, etc. – based on 
electricity consumption. This makes it 
possible to offer targeted energy- 
saving tips, such as: “Your washing ma-
chine consumes twice as much electri-

city as a household of similar size. 
 Perhaps you should buy a more eco-
nomical washing machine.” And all of 
this with the relevant links so the resi-
dent can get the new washing machine 
with just a few clicks. We could take a 
similar approach in industry to further 
optimise energy consumption using 
sensors and intelligent data analysis. 
There is enormous potential for smart 
technology in the energy sector.

How well will this kind of new technology 
be accepted? After all, it collects quite  
a lot of personal data.
MATTERN — It always depends on the 
context in which the new technology is 
introduced. If something promises a 
direct benefit or fun, people tend not to 
think about the potential damage. 

problem. ETH is too small in key areas. 
Sure, thanks also to support from in-
dustry partners, we have achieved a lot 
in recent years: the Disney Research, 
for instance, and the Zurich Informa-
tion Security and Privacy Center*. But 
we simply can’t cover all the important 
fields to a sufficient extent. There are 
also opportunities for additional hubs 
in Europe and Asia. China definitely 

in this field that are “Made in Switzer-
land”. But I am certain that Europe 
needs such a hub – also to ensure that 
the tried and tested European values 
will be reflected in our digitalised  
future. //

Think of the smart home: as an older 
person with health issues, I may be 
quite happy to have this mild form of 
monitoring, and to have technology 
that raises an alarm if I fall. On the 
 other hand, this sort of technology – 
and this goes beyond the data protec-
tion issue – can also degenerate into 
paternalism. Machines will presum-
ably increasingly act as our guardians 
for our own safety. Cars, for instance, 
generally won’t drive faster than the 
speed limit allows on a given route. We 
are already quite close to this today. It’s 
all well-intentioned, but it limits our 
freedom of action.

Machines will decide what’s good for 
me. Is there even any way to escape this?
BURKHALTER – To a certain extent we 
won’t want to do without the advan-
tages that technologies like these offer 
us. But in the future we will surely need 

* The Zurich Information Security and Privacy 
Center (ZISC) is supported by donations to  
the ETH Zurich Foundation from dormakaba, 
Open Systems, SIX Group, Swisscom, Swiss Post,  
ZKB, Zurich Insurance.
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15 percent of the population in indus
trialised countries will have been  
sequenced. Algorithms will then search 
through billions of base pairs for  
patterns indicative of disease.
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is now possible to sequence billions of base pairs 
of a human genome in a matter of days – and at a 
cost of less than 2,000 Swiss francs. This opens up 
completely new possibilities: whereas research-
ers previously focused on questions at the molecu-
lar level of the individual, today they are increas-
ingly concerned with matters at the population 
level and ultimately also with the DNA of human-
kind as a whole. 

At the same time, health surveillance is shift-
ing from sporadic measurements, for instance at 
an annual check-up, to continuous real-time 
measurements. Thanks to wearables and smart-
phone apps, we already have the ability to chart 
our pulse, body temperature and exercise habits. 
On top of these new possibilities in health surveil-
lance and genomics, hospital patient files are in-
creasingly becoming available in electronic for-
mat.

All this data harbours great potential. Re-
searchers hope that using it in a focused manner 
will help in creating personalised therapies and 
boosting their effectiveness. “This is where prob-
ability becomes an extremely important aspect,” 
explains Borgwardt. Algorithms must be able to 
distinguish random correlations between patient 
data and the occurrence of a disease from statistic-
ally significant correlations. “The sheer size of the 
multidimensional dataspaces creates entirely 
new perspectives on these classical statistical 
problems.” His group receives funding from an 
SNSF Starting Grant to develop new algorithms 
that spot statistically significant patterns in enor-
mous collections of data. They are faster, require 
less computing capacity and can separate rele-
vant data from irrelevant data much more effi-
ciently than before.

Karsten Borgwardt speaks calmly and deliberate-
ly, thereby trying to bring some tranquillity to a 
research field in which turbulence prevails. Data 
science is currently experiencing a boom in bio-
medical research: more professors, more fund-
ing, more computing capacity and more research 
cooperations. Since its founding in June 2014, 
Borgwardt’s Machine Learning & Computation-
al Biology Lab in the Department of Biosystems 
Science and Engineering (D-BSSE) in Basel has 
grown to 15 employees – and this growth is ex-
pected to continue.

The 36-year-old professor embodies a new 
type of data scientist, the kind that will likely be-
come a permanent fixture in the medicine of the 
future. He studied computer science with a 
minor in biology in Munich, also obtaining a 
Master’s degree in the latter from Oxford Uni-
versity in his fourth year of studies. Borgwardt 
grew up as the first human genome was being 
decoded, and he was fascinated by the emerging 
possibilities in genomics while still at university. 

Today, though, he knows that the initial ex-
pectations were often exaggerated, saying: “We 
are still a long way from being able to infer the 
exact risk of occurrence of complex diseases 
based on a person’s genome.” One possible expla-
nation for this is that complex diseases such as 
cancer and diabetes are not caused by individual 
changes in the genome, but rather by the inter-
actions among millions of base pairs in human 
DNA. This is where computer science comes into 
play.

A DATA EXPLOSION IN GENOMICS
Exploring and analysing these interactions re-
quires vast quantities of data. Today – 16 years 
after the sequence of the human genome was pub-
lished – the necessary data sources are available. 
“We are currently observing an explosion of data 
volume in multiple dimensions,” says Borgwardt. 
Thanks to technological advances in genomics, it 

Medicine is awash in data
Genomics, digital patient files and realtime 
health surveillance – never before have we had 

access to so much health data. 

TEXT  Samuel Schlaefli
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FOR THE INTENSIVE CARE WARD
Thanks to the advances in genomics and the in-
creasing digitisation of patient data, data science 
is becoming relevant to medicine. The European 
Bioinformatics Institute predicts that within five 
years, the genome of 15 percent of the population 
in industrialised countries, or 150 million people, 
will have been sequenced. Gunnar Rätsch, Pro-
fessor of Biomedical Informatics, does the maths: 
that would be around 28 exabytes (= 28x109 giga-
bytes) of data. With this amount of information, 
new and efficient algorithms will be required in 
order to glean knowledge that can be used for re-
search and patients and that contributes to more 
precise and personalised therapies. For example, 
they will have to search through billions of base 
pairs for interactions associated with disease. As 
part of a project in the “Big Data” national re-
search programme (NRP 75), Rätsch’s group is 
working on the efficient storage and analysis of 
these large quantities of genome data. “We’re in 
the midst of a breakthrough!” exclaims the data 
scientist euphorically.

But how, specifically, can patients benefit 
from these kinds of smart algorithms? Rätsch 
 offers a practical example: in close collaboration 
with Inselspital, the Bern University Hospital, his 
group is currently developing an early warning 
system for organ failure in the intensive care 
ward. Over a period of ten years, the hospital re-
corded data on blood pressure, pulse, tempera-
ture, medication, glucose and lactose levels, and 
electrocardiograms (EKGs) for nearly 54,000 pa-
tients. Rätsch is now developing algorithms to 
analyse these 500 gigabytes of data containing 
some 3.5 billion individual measurements to find 
patterns that indicate an imminent emergency. 
This would enable doctors and nurses to inter-
vene before a patient’s medical condition deteri-
orates. Systems like this require machine learn-
ing, an important branch of data science. The idea 
is for programs to recognise patterns and rules 
from a given dataset, and continuously learn to do 
so better and better.

AUTOMATED RADIOLOGY
Machine learning plays an important role not 
only in evaluating patient data, but also in im-
proving medical technology. A prime example is 
magnetic resonance imaging (MRI), which is one 
of the most important medical examination 
methods in use today, particularly for soft tissue. 
Klaas Prüssmann, Professor at the Institute for 
Biomedical Engineering, a joint institution of 
ETH Zurich and the University of Zurich, has 

 devoted himself to the further devel-
opment of MRI technology. In a re-
cently published article, he describes a 
system that uses 30 temperature sen-
sors and 16 magnetic sensors to run a 
self-diagnostic of the MRI unit. In the 
future, suspicious patterns could give 
technicians an early warning, thus re-
ducing unit downtimes in the hospital 
and  saving costs.

Prüssmann also feels that his field 
of research is “on the verge of a gold 
rush”. He expects data science to 
change not only MRI equipment, but 
the imaging as well. “If we succeed in 
translating relevant prior knowledge 
from MRI records – for instance that 
we are examining a brain and not a 
heart – into a manageable form, then 
we could greatly increase the speed 
and efficiency of the measurements.” 
Prüssmann predicts a seismic shift  
in radiology, too: in the future it will  
be possible to compare millions of ex-
isting MRI images with one current 
measurement. This can help in iden-
tifying important indicators of certain 
diseases. In addition, applying algo-
rithms to MRI images can reveal 
 patterns that are not visible to the 
 naked eye.

A CALL FOR HARMONISATION
Experts agree that one of the greatest 
challenges for data science applica-
tions in healthcare is the lack of data 
harmonisation. “Anonymised datasets 
obtained from different hospitals for 
research purposes are often not direct-
ly comparable,” Borgwardt says. His 
colleague Rätsch adds: “In hospitals, 
data has thus far often been collected 
for health insurance billing, not for fur-
ther analysis.” He has high hopes for 
the Swiss Personalized Health Network (SPHN), 
in which Swiss universities and university hospi-
tals are participating, to ensure data interopera-
bility and to facilitate data transfer between hos-
pitals and research institutions. At the same time, 
Rätsch foresees additional challenges: “In every-
day hospital operations, the primary concerns are 
patients and data security, not recording all rele-
vant data for more in-depth big data research.” 
Data scientists need to show more clearly how 
they can support medical professionals without 
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disrupting day-to-day routines or jeopardising 
data security. For this reason, he welcomes the 
Bachelor’s degree in medicine that will be offered 
for the first time at ETH in autumn 2017; as it 
includes courses in computer science and  machine 
learning, the programme is an important step in 
bringing the data sciences and medicine closer 
together. Rätsch is convinced that “the rise of 
data science in hos pitals will also produce a new 
generation of doctors.” //

MACHINE LEARNING & COMPUTATIONAL
BIOLOGY LAB:
www.bsse.ethz.ch/mlcb

BIOMEDICAL INFORMATICS GROUP:
bmi.inf.ethz.ch

BIOMEDICAL IMAGING:
www.mrtm.ethz.ch

Data science will revolutionise the imaging of the future.

PROMOTING MEDICINE AND DATA SCIENCE

For the first time, ETH Zurich is inviting 
 applications for a professorship in genome 
 biology, thus further strengthening its  
leading international position in the field  
of  personalised medicine. The new position  
is made possible by donations to the ETH Zurich 
Foundation from the NOMIS Foundation and the 
Lotte and Adolf HotzSprenger Foundation.  
The new professor will work closely with other 
 researchers in the ETH Zurich Department of 
 Biology in the fields of proteomics, genetics, 
systems biology, cell dynamics and molecular 
biology. There will be a strong focus on  
the link with computer sciences, with the aim 
of enabling clinical decisions in the future  
to be taken rationally based on computeraided 
analyses of complex patient data.

www.ethz-foundation.ch

Image: Giulia Marthaler (3) Image: Scanderbeg Sauer 
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Today we are completely unaware of the 
tangled paths our data takes through 
the internet. In future we will be able 
to define which path a sender uses  
to transmit data and design that path 
to be secure.

in principle, unceremoniously disconnect entire 
countries from the web – without those countries 
being able to fight back. Also the HTTPS proto-
col, which is confidently used today to ensure 
 secure data transfer, isn’t nearly as secure as users 
imagine. As Perrig explains, it’s even relatively 
simple to manipulate this system to allow data  
to be rerouted and permit unauthorised parties  
to read and modify it. Another severe problem 
that the internet struggles with: time and again, 
internet paths become unavailable for several 
seconds, sometimes even for minutes. What may 
be merely an annoying flaw for individual users  
at home can have serious consequences for the 
business world, where time-critical data must be 
exchanged in real time.

NO DETOURS
“It’s surprising how susceptible today’s internet 
is to glitches,” says Perrig, shaking his head.  
“SCION would put an end to all of this.” The 
 acronym stands for “Scalability, Control, and 
 Isolation On Next-generation networks”. The 
 basic idea behind the abstract formula is this: in 
the future, the internet will be grouped into au-
tonomous, separate subunits, known as isolation 
domains, in which the members agree on a com-
mon contractual and legal basis. Within an isola-
tion domain, the internet service providers – 
tele com companies, businesses, universities and 
other organisations – then define which connec-
tions they deem reliable. This ensures that data 
are sent from sender to recipient on a secure path 
that can no longer be manipulated. With this  
kind of network architecture, telecom companies 
could, for instance, guarantee their customers 
that data will no longer be routed via any server in 
certain countries. Of course, Perrig concedes, 
even with SCION, it would still be possible to 
censor certain areas of the internet. “There is no 
internet structure that can prevent that kind of 
control. But since senders can see and control 

It started with a thought experiment: given the 
many security flaws that plague the internet 
 today, Adrian Perrig asked himself how secure an 
internet could possibly be designed. Over the 
past seven years, this question has developed into 
a large-scale project that has the potential to fun-
damentally change the digital world as we know 
it. Perrig, a Professor of Network Security in the 
department of Computer Science, is working 
with his team at the Zurich Information Security 
and Privacy Center (ZISC) to create a new, strong-
er foundation for the internet. As he explains, 
“Our approach will make the internet not only 
safer, but also more reliable and even faster.”

FUNDAMENTAL ERRORS
Restarting the internet: at first glance, it seems an 
impossible task, considering how branched out 
and complex the interplay of the countless thou-
sands of servers and computers has become. 
 Nevertheless, Perrig is firmly convinced that his 
approach will solve, in one fell swoop, numerous 
fundamental problems that the internet commu-
nity has struggled with for years. “The basis for 
today’s internet was developed in the 1970s – at 
a time when no one could yet imagine the propor-
tions that the global exchange of data would one 
day reach.”

The current problems begin with very basic 
things, such as the Domain Name System (DNS): 
this hierarchical directory service, distributed 
across thousands of servers worldwide, is the very 
system that allows internet domain names – writ-
ten in a way people can understand – to get trans-
lated into network addresses to direct informa-
tion to the correct destinations. The problem 
here is that whoever controls the main server can, 

A new foundation
Global data traffic is based on outdated 

technologies. A new internet architecture is 
expected to remedy this. 

TEXT  Felix Würsten
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“We plan to build highly secure routers 
‘made in Switzerland’,” says Perrig 
 enthusiastically.

Nevertheless, it’s going to take a 
bit more persuasion: “To recognise the 
advantages of our system, one must 
first understand the new architecture. 
With SCION, we are creating an inter-
net that works somewhat differently 
than the current system. Fortunately, 
conventional networks will require 
only small changes to unlock the ad-
vantages of the new architecture.” //

THE NETWORK SECURITIY GROUP:
www.netsec.ethz.ch

what path the data take, they can see where infor-
mation exchange is being suppressed and attempt 
to circumvent those areas.”

SIGNIFICANT ADVANTAGES
However, the new system is not without its draw-
backs: the administrative effort required to man-
age the individual sub-networks and cryp-
tographic keys is greater than for the existing 
system. Yet Perrig is convinced that the advan-
tages are so compelling that customers would ac-
cept it: “A smartphone is more complex to use 
than old-style feature phones, yet we would never 
want to give them up any more.”

Perrig has now chalked up his first successes 
with his project. “It’s going well,” he notes with 
satisfaction. “We have two important partners, 
Swisscom and Switch, already on board. Two 
Swiss banks, the Federal Office of Information 
Technology and several companies are also cur-
rently testing our system.” Abroad, too, Perrig 
has turned colleagues into partners: SCION rout-
ers based on this new architecture are now set up 
around the world. Together with David Basin and 
Peter Müller, both professors in the Department 
of Computer Science, Perrig founded the compa-
ny Anapaya Systems, through which he intends to 
commercialise the SCION network architecture. 

ADRIAN PERRIG is a 
Professor of Network 
Security and Head of 
the Institute of Infor
mation Security. His 
research encompasses 
the development of new 
technologies for secure 
and reliable data ex
change in networks.

Ce Zhang loves to talk with researchers 
from other disciplines. For the com-
puter science professor, discussions 
with colleagues are a constant source of 
inspiration and motivation. Zhang, a 
native of China, is a computer scientist 
by training with a focus on interdiscip-
linary, data-driven research. He spe-
cialises in data systems that enable 
 machine learning and artificial intelli-
gence – in other words, applications 
that automatically comb through data 
to find information researchers could 
not otherwise obtain on their own. 
“The goal of my research is really quite 
simple,” explains Zhang. “I support 
 other researchers so that they can ap-
ply the latest developments of mod-
ern-day data analysis and expand their 
knowledge.”

For example, Zhang’s team is 
working on an adaptive machine appli-
cation for biologists at ETH Zurich. 
The goal of the application is that it will 
read scientific journals in order to 
automatic ally glean the key informa-
tion from the articles, since today it is 
impossible for anyone to read every 
biology publication themselves. Work-
ing with a team of astrophysicists 
headed by ETH Professor Kevin 
Schawinski, Zhang’s group also re-
cently developed a machine learning 
system that automatic ally processes 
telescope images to make it much 
easier for the astrophysicists to detect 
faraway galaxies.

Zhang is collaborating on similar pro-
jects with the private sector: his team is 
developing another adaptive applica-
tion, this time for a communications 
company, that automatically filters in-
formation from PDF documents. 

A FLAIR FOR USER
PSYCHOLOGY
This type of interdisciplinary collabor-
ation, which also involves the user in 
the development process, is typical of 
Zhang’s work – and for data science in 
general. It also explains why, in talks 
with researchers, he places such value 
on teasing out the genuine need and 
building a data system around it. Data 
systems function better when they are 
designed with the user’s needs and cer-
tain human characteristics in mind. 

“When a data-driven application 
helps scientists free up more time for 
actual research by relieving them of 
routine tasks, that’s when it feels my 
work has been truly worthwhile,” says 
Zhang. His knack for understanding 
user psychology goes back to his early 
days in this field: before beginning ad-
vanced computer science studies at the 
University of Wisconsin-Madison and 
Stanford University in the United 
States, Zhang graduated from Peking 
University with a Bachelor’s degree in 
machine intelligence. The programme, 
which was new at the time, linked com-
puter science to the neurosciences and 
experimental psychology. 

More specifically, Zhang focuses pri-
marily on the next generation of data 
systems. “We want to make the data 
systems as fast as possible,” he ex-
plains. That’s because powerful and 
efficient systems provide the founda-
tion for rapid data processing and for 
adaptive applications. 

Collaboration with users outside 
computer science helps Zhang’s team 
further simplify their systems for ma-
chine learning. Today, says Zhang, sci-
entists still spend a lot of time writing 
hundreds of lines of code, since they 
must specify – that is, individually 
 execute – every task that the system is 
expected to perform with machine 
learning. In future, computers are to 
handle this, and learn on their own how 
they are to find the desired information 
in the data. //

FURTHER INFORMATION:
www.inf.ethz.ch/personal/ 
ce.zhang/

CE ZHANG of China has 
been teaching and 
 conducting research  
in the Department of 
Computer Science since 
autumn 2016, focusing 
on data systems, data
bases, data processing 
and machine learning. 
Born in 1987, he is one 
of the youngest profes
sors at ETH.

Learning starts  
with people

Fast, intelligent data systems are 
Ce Zhang’s speciality. To make sure 
they function smoothly, the data 
scientist combines basic research 

with service and dialogue.

TEXT  Florian Meyer

SCION 
Efficient and secure routing 
with SCION: Senders and 
 receivers define for them
selves the paths used to 
transmit data.

1 AUTONOMOUS SYSTEMS 
are operated by both institutions 
and companies. Within every 
autonomous system, the respective 
operator controls how data is 
exchanged between computers. 

3 ISD CORE:Each isolation domain 
(ISD) is managed by selected autonomous 
systems, which form the core of the 
domain. They also control the paths along 
which data is exchanged with the other 
domains. 

2 An ISOLATION DOMAIN (ISD) 
is an independent regional network  
of different autonomous systems. Within 
each domain, the autonomous systems 
agree on a common technical and legal 
framework. 

Image: Giulia Marthaler / Infographic: Francesco Muzzi, StoryTK Image: Giulia Marthaler
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Using a huge number of existing  
programs and fragments, the computer 
learns to write improved programs  
that are easier to navigate.
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can be analysed and processed to make 
it fit for practical use. 

ARTIFICIAL INTELLIGENCE 
Computers can recognise patterns in 
existing code and learn which ones are 
used in which context. In doing so, 
they capture not only individual char-
acters and commands, but also their 
meanings and the rules for how they 
are used. The way computers learn 
these rules is similar to how machine 
translation works, of which Google 
Translate is a well-known example. 
“Translation tools also use intelligent 
machine learning technology to ana-
lyse words in their given context and 
then draw conclusions about their 
meaning and usage and about gram-
mar rules,” Vechev explains.

In the future, assistance programs 
for developers will work in a similar 
way to the auto-complete functions we 
use today for writing text messages on 
smartphones. For example, a software 
developer writes the first hundred 
lines of code, which the assistance pro-
gram then analyses and compares with 
the existing code in the database. Based 
on the results, the computer then 
makes suggestions for how to continue 
the code, which the developer can ei-
ther accept or reject. The computer 
also uses this feedback to understand 

Computer software written by com-
puters: a fascinating idea. And a realis-
tic one at that, says Martin Vechev, 
Professor of Computer Science. He’s 
one of the founders of a new field of 
research in which computer scientists 
are seeking to largely automate the 
programming process. Assistance pro-
grams are already helping to facilitate 
software developers’ work, and it 
won’t be long before such programs 
enable normal developers to program 
to the same standards that today are 
achieved only by leading programming 
experts, says Vechev. “In ten years’ 
time, the degree of automation will be 
advanced enough for computers to be 
able to write short programs autono-
mously,” he predicts.

This is made possible thanks to the 
concept of machine learning and the 
huge public software databases already 
in existence today. “The way we see it, 
programming doesn’t have to involve 
reinventing the wheel each time. Ra-
ther, it’s about learning from good ex-
amples and tapping into the large pool 
of these existing examples,” Vechev 
explains.

Public databases offer access to 
millions of computer programs con-
taining several billion lines of program 
code, a colossal collection Vechev re-
fers to as “big code”. Such inconceiv-
ably large volumes of data can be over-
whelming for software developers, but 
with the help of computers, this data 

the programmer’s objectives and to 
continuously improve the suggestions 
it makes. 

At the core of these new kinds of 
assistance programs sit what are 
known as probabilistic models. These 
probabilistic models are formed by 
learning from a vast number of already 
available programs and programming 
fragments. This allows the assistance 
program to use the probabilistic model 
to present the user with the most prob-
able continuation options. 

The ETH professor is working to 
come up with ever-better probabilistic 
models. His group recently developed 
one such model, named PHOG, which 
is currently the most precise code ana-
lysis model there is. The model is 
applic able to data sets beyond code – 
for example, to natural language. In 
add ition and in contrast to other 
models, it provides not only answers, 
but also makes the choice of these an-
swers comprehensible for the users. 
“Anyone interested in building such 
assistance tools can use the PHOG 
model as a basis,” says Vechev.

PRACTICAL IMPACT
Vechev and his team also develop such 
assistance programs. Examples of their 
tools are solutions called JS Nice and 
APK Deguard, which are freely 

Programmed by  
computers

Martin Vechev is automating the 
programming process and gets computers 

to write software autonomously. 
TEXT  Fabio Bergamin
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available online. These are a sort of cor-
rection program. Developers can use 
them to check their programs and to 
obtain suggestions on how to transform 
that program so that it is more easily 
understood by outsiders. The tools can 
also be used to decipher algorithms that 
were deliberately programmed in an 
obfuscating way, for example in order 
to obscure malware. More than 200,000 
developers and IT security profession-
als worldwide have used JS Nice since 
its release. Last year, Vechev and his 
former PhD student Veselin Raychev 
founded DeepCode, an ETH spin-off. 
The company has set itself the task of 
creating new assistance programs for 
developers based on a direction ex-
plored in Vechev’s SRL laboratory. 
This opens up opportunities for further 
applications down the line, such as pro-
grams that detect programming errors 
and propose fixes.

 “We’re seeking to develop soft-
ware capable of solving challenges in 
software better than people can,” says 
Vechev. “A few years ago, we were one 
of the first groups to set ourselves the 
goal of learning from ‘big code’. Today, 
this area is attracting interest from 
many colleagues as well from various 
software companies. It’s an interesting 
and fast-growing field of  research.” //

SOFTWARE RELIABILITY LAB:
www.srl.inf.ethz.ch

SPINOFF DEEPCODE:
www.deepcode.ai

Big data  
for the environment
Forests, meadows and arable soils  
are natural stores of carbon. 

Researchers investigate the impacts. 

TEXT  Florian Meyer

Forests, meadows and farmland have 
an important role to play in climate 
change. As natural carbon stores, 
they can sequester carbon from the 
atmosphere, thereby counteracting 
the effects of global warming. How-
ever, the amount of carbon they are 
able to store is dependent on the en-
vironment around them. If tempera-
tures continue to rise, it is possible 
that woods and soils would begin to 
release more greenhouse gases into 
the atmosphere while storing less and 
less carbon.

Investigating precisely how cli-
mate change impacts the carbon stor-
age capacity of forests, meadows and 
soil is Nina Buchmann, ETH Profes-
sor of Grassland Sciences in the De-
partment of Environmental Systems 
Science. As part of two major re-
search projects – one for Switzerland 
(Swiss FluxNet), one for Europe 
(ICOS) – her research group is meas-
uring the exchange fluxes of typical 
greenhouse gases such as carbon di-
oxide (CO2), water vapour (H2O), 
methane (CH4) and nitrous oxide 
(N2O) of forests, meadows and pas-
tures, as well as farmland, with the 
atmosphere. 

Measurements are being taken at 
six locations within Switzerland to 
determine the extent of the exchange 
of greenhouse gases between the eco-
system and the atmosphere. In doing 
so, the environmental researchers 
have employed the latest measure-
ment techniques, which generate an 

almost uninterrupted stream of 
high-quality, high-resolution data. In 
the Swiss FluxNet project, for in-
stance, wind speed, wind direction 
and gas concentrations are measured 
20 times per second. The resulting 
data are then assessed for quality, 
combined with climatic data and 
ultim ately used to calculate the fluxes 
of greenhouse gases between the eco-
systems and the atmosphere. On top 
of this, time lapse cameras known as 
phenocams automatically photo-
graph the vegetation at intervals of 
one to two hours throughout the day. 
These  images can be used to identify 
any changes in the ecosystem.

NEW DATA,NEW QUESTIONS
Thanks to these new techniques, 
 researchers have a mass of new data to 
work with. It is sorely needed, since 
the climatic, biological and geochem-
ical factors at play interact in complex 
ways; for example, the ecosystem 
structure and soil climate  influence 
the flux of greenhouse gases, as do 
wind turbulence, sun exposure, tem-
perature and humidity. Plants also 
have an impact, such as through 
 photosynthesis or root growth, and 
the same goes for microorganisms  
in the soil and for the people who 
 fertilise the soil and farm the land. 

Yet with this stream of new data 
comes a host of new questions. “If we 
want to understand the impact of 
 climate change on ecosystems, we 

need to find a way to connect all  
the different data we have,” says 
 Buchmann. No easy task, since the 
data can be so divergent that it cannot 
possibly be reconciled without further 
work. In the ICOS project, environ-
mental researchers are now collaborat-
ing across Europe to standardise their 
measurement infrastructure and data 
management systems.

Even so, the huge quantities of 
data involved and the hundreds of 
 variables are still a sticking point in 
 environmental research. There is a 
limit to what the human brain can 
 process, and to what can be achieved 
with traditional statistical methods. 
Obtaining fresh insight from the 
 complex data sets involves calls for 
new techniques of data analysis. One 
example of this is machine learning, in 
which algorithms search for recurring 
patterns in the data. 

PUSHING THE BOUNDARIES
The issue of data analysis is what 
brought Buchmann to Andreas Krause. 
Krause is a computer science professor 
who specialises in machine learning 
and adaptive systems. In the “Big 
Data” national research programme 
(NRP 75), for  instance, he is exploring 
how to draw together large quantities 
of data to  facilitate efficient yet accur-
ate machine learning. Krause is also 
academic co-director of the Swiss Data 

Science Center (SDSC), launched by 
ETH  Zurich and EPFL in February 
2017.

The SDSC forms a bridge between 
researchers who are producing large 
quantities of data, like Buchmann, and 
those who are developing new data sys-
tems and techniques of data analysis, 
like Krause. “At the SDSC, we combine 
the techniques of data science such as 
machine learning, statistics and infor-
mation technology with the research 
skills of data-heavy disciplines such as 
life and environmental sciences,” says 
Krause. 

Questions such as those presented 
by Buchmann are addressed with an 
interdisciplinary approach, so that re-
searchers from all disciplines are able 
to access the latest techniques in data 
management and data analysis. In 
turn, research questions inspired by 
real-life applications drive forward the 
development of new techniques in data 
science.

In his research, Krause tests algo-
rithms that can be used for efficient, 
interactive data analysis. One example 
is a concept known as active learning. 
The learning process usually requires 
large quantities of training examples, 
which is often costly. Active learning 
takes a different approach, since it is 
the learning algorithm itself that se-
lects the data that data analysts must 
consider. This accelerates learning and 
cuts costs. Similar issues arise when 

scientists look to apply learning tech-
niques in extremely large data sets – 
for example, identifying representa-
tive use cases.

Active learning is also applicable 
to networks in which people and com-
puters collect data together – for in-
stance, data on earthquakes or air qual-
ity. These scenarios afford the oppor-
tunity to compensate for less reliable 
data and still use it to build up an over-
all picture. “How can humans and ma-
chines work together to achieve what 
neither of them could on their own?” 
wonders Krause, while Buchmann 
adds: “Maybe machine learning will 
open up a whole new perspective that 
we have never considered before.”

DATA SCIENCE CENTER:
datascience.ch

Measurement station at Chamau

MARTIN VECHEV is a 
tenuretrack Assistant 
Professor in the 
 Department of Computer 
Science at ETH Zurich 
and heads up the 
 Software Reliability 
Lab. His primary area 
of interest is the 
 application of machine 
learning to programming 
languages. 

NINA BUCHMANN has held 
the post of Professor 
of Grassland Sciences 
in the Institute of 
 Agricultural Sciences 
at ETH Zurich since 
April 2003. Her research 
focuses on the biogeo
chemistry of terres
trial ecosystems, 
 namely forest, grass
land and cropland. 
›www.gl.ethz.ch

ANDREAS KRAUSE has 
held the post of 
 Associate Professor in 
Computer Science at  
ETH Zurich since 2009. 
He is a specialist in 
machine learning and 
artificial intelli
gence, and a prominent 
figure in the Swiss 
Data Science Initiative.
›las.inf.ethz.ch

Image: Giulia Marthaler Image: Grassland Sciences Group; Giulia Marthaler (2)
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Wenn Ihnen Ihre berufliche Entwicklung wichtig ist, sind Sie bei uns richtig. Wir sind, wo Sie hinwollen. In der Schweiz, Europa, Amerika, 

Asien und Australien. Ein global tätiger Arbeitgeber mit hoher Innovationskraft, vertrauensvollen Umgangsformen und hervorragenden 

Weiterbildungsmöglichkeiten. Sie verfügen über einen Abschluss in Elektrotechnik, Maschinenbau oder Werkstofftechnik. Wir bieten Ihnen 

den idealen Einstieg ins R&D, Product und Market Management oder Application Engineering und freuen uns auf Ihre Kontaktaufnahme.

› career.ch@hubersuhner.com oder +41 71 353 43 04

HUBER+SUHNER AG 9100 Herisau/8330 Pfäffikon Switzerland, hubersuhner.com

Interested in a Career in 
Policy Analysis and Management?

Phone: +41 44 632 4644   |   admin@istp.ethz.ch    |    ww w.istp.ethz.chContact: Dietmar Huber
admin@istp.ethz.ch   |   www .istp.ethz.ch/education/mas 

Do you have an MSc degree in the 
natural, engineering, or life sciences 
and seek a career where policy  
analysis and management are 
important? 

The new postgraduate Master of 
Advanced Studies (MAS) program 
in Science, Technology and Policy 
at ETH Zurich, Europe’s top-ranked 
university, is a great place to start.

Registration is now open!
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New MAS programme

SCIENCE, 
TECHNOLOGY, POLICY

Energy policy, decisions about urban 
design and development, and the tran-
sition to a digital society – policies on 
complex topics such as these increas-
ingly require a sound scientific basis. 
Yet at the same time, if scientific find-
ings regarding such multifaceted 
issues are to be successfully translated 
into practice, they must be compatible 
with political structures and processes 
as well as social realities. 

ETH Zurich is offering a new 
inter disciplinary postgraduate pro-
gramme dedicated specifically to this 
interface between science, technology 
and policy. The course is based at the 
Institute of Science, Technology and 
Policy (ISTP). Admission is subject to 

ETH has led the support programme for space technology startups since 2016. 

the applicant having completed a Mas-
ter’s degree in the natural sciences, en-
gineering or a related discipline such as 
mathematics, architecture, medicine 
or life sciences. 

The programme, which is com-
pleted over two semesters, equips stu-
dents with the skills they need to apply 
their scientific and technical know-
ledge to a wider social, economic and 
political context. They learn how to 
analyse policy processes and institu-
tions, evaluate decision options, sup-
port the implementation of policies 
and assess their impact. Skills such as 
these are in high demand from many 
employers, including government au-
thorities, technology companies, inter-
national organisations and civil society 
organisations. 

ESA BIC: Second round

CONDUCTING 
RESEARCH FROM SPACE

ESA BIC Switzerland, a start-up sup-
port programme, is entering its sec-
ond round with seven young start-
ups. This time, five of them are from 
ETH Zurich. The jury was won over 
by ETH spin-offs like IRsweep, a 
start-up that aims to make environ-
mental analysis from space more pre-
cise by using a spectrometer that 
works with infrared laser radiation. 
The other ETH spin-offs being sup-
ported in the second round are Embo-
tech, Diramics, Fixposition and Any-
botics. In the first phase, the start-ups 
each receive funding to the tune of 
50,000 euros.

ETH Alumni

WELCOME  
TO THE CLUB

The ETH Alumni Association is 
pleased to welcome two new member 
organisations. In early March, ETH 
alumnus Thomas Hug co-founded the 
REIS Alumni group for Spatial Devel-
opment and Infrastructure Systems 
graduates. Hug established the group 
along with three of his former course-
mates from the REIS Master’s degree 
programme. 

The second new organisation is 
an alumni chapter in Vienna. Alumni 
Chapter Wien offers former ETH stu-
dents living in and around or visiting 
the Austrian capital the opportunity 
to meet up and network. 

Image: ESA / ATG medialab
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Anyone doing basic research is work-
ing at the frontiers of knowledge, 
where what comes next is no longer a 
matter of course. At these frontiers, re-
searchers must examine their ap-
proaches and their research subjects, 
and scrutinise, refine or revise their 
definitions, theories and methods. 
They often have to develop new meas-
urement, analysis or evaluation tech-
niques, and depending on the situa-
tion, the existing research infrastruc-
ture, too, may be inadequate.

But even in the perfect research set-
ting, basic researchers need to have a 
lot of stamina. No one can predict 
when there will be a new or ground-
breaking finding and what it might 
bring about – it’s like embarking on a 
journey with an unknown destination 
or an endurance run without a finish 
line. The European Research Council 
has been supporting this kind of re-
search at the frontiers of knowledge for 
ten years. “The ERC funding pro-
gramme is quite special in Europe, as it 

Tilman Esslinger studies elementary transport mechanisms in a system that obeys  
the laws of quantum physics.

Ten years of ERC grants

Confidence in basic research
ERC grants? ERC grants! There’s simply no way around it: any mention of 
the value and quality of basic research in Europe today simply must include 
the European Research Council (ERC).

reflects precisely how basic research 
generates new findings,” says Detlef 
Günther, ETH Vice President for Re-
search and Corporate Relations. “The 
ERC is unique in the world in the con-
sistent way it funds individual basic 
research, with substantial financing 
and in a reasonable time frame.”

When the Council began its work 
on 27 February 2007, it was already 
clear to many that the ERC wasn’t 
going to be just one programme among 
many others. As the German Research 

Foundation wrote in a press release at 
the time: “The founding of the ERC 
marks the beginning of a new era for 
the funding of basic research in Eur-
ope.” Today, its financial support – the 
ERC grants – have become an inter-
national seal of quality for cutting-edge 
research and a benchmark in fostering 
talent. For ETH Professor Emeritus 
Helga Nowotny, who was President of 
the ERC from 2010 to 2013, the ERC 
has set the “gold standard for basic re-
search” with its grants.

More than success factors
One success factor is the funding prin-
ciple: the ERC doesn’t fund predefined 
topics, but rather awards its grants 
based on the scientific excellence of the 
submitted projects. Only the quality of 
a research idea matters, regardless of 
the discipline it represents. “ERC 
funding is characterised by outstand-
ing selection, well-endowed grants, 
time, and confidence that the research-
ers will conduct superior basic research 
in their projects,” says Günther. 

Another success factor is the car-
eer aspect: the Starting Grants (1.5 
million euros each) go to talented 
scholars in an early stage of their car-
eer. The Consolidator Grants (2 mil-
lion euros each) are directed at young 
researchers looking to become more 
independent, and the Advanced 
Grants (2.5 million euros each) at es-
tablished top researchers who have al-
ready demonstrated outstanding sci-
entific performance. All grants run for 
a period of five years. 

“ERC grants are proof of per-
formance. Generally speaking, anyone 
who succeeds in the international com-
petition for an ERC grant can expect to 
go on to top academic positions,” 
Günther says. Since the ERC awards 
the grants through the same process 
throughout the European Research 
Area, they provide a way to assess re-

search quality and identify strong sci-
entific performance in an international 
comparison.

ETH researchers have received 
134 ERC grants since 2007 (242.1 mil-
lion euros): 47 Starting Grants, 8 Con-
solidator Grants and 67 Advanced 
Grants. Nearly 30 percent of all ETH 
applications were rewarded with a 
grant (European average: 11.4 per-
cent). Two ETH researchers who re-
ceived their second Advanced Grants 
in March 2017 are Frédéric Merkt, 
Professor of Physical Chemistry, and 
Tilman Esslinger, Professor of Quan-
tum Optics.

“ERC grants pave the way for tak-
ing a group’s research in a new direc-
tion,” Merkt says. “The exceptional fi-
nancial support and minimal adminis-
trative effort make you feel like the 
ERC has great confidence in you, which 
is very liberating and compelling. The 
ERC’s support also spurred a surge of 
innovation in my group.”

“Applying for an ERC grant is an 
intellectual challenge, since you have 
to summarise your own research plans 
and ideas succinctly and win over many 
critical colleagues,” Esslinger adds. 
“With an ERC grant, you can pursue a 
major scientific question for five years 
in exactly the way you deem fit. This 
gives you great freedom, but also great 
responsibility.” – Florian Meyer

European Research Council (ERC):
→ erc.europa.eu

Philanthropy

SUPPORT  
FOR BRIGHT MINDS 

Thanks to the generosity of the  
over 3,500 donors to the Excellence 

Scholarship & Opportunity 
Programme (ESOP), 57 new Excel-
lence Scholars from 21 countries 

will begin their Master’s courses at 
ETH Zurich this autumn.

Mauro Salazar Villalon 
was also an Excellence 
Scholar, earning his 

Master’s degree 
in mechanical 
engineering in 

2015. Today he is an 
enthusiastic supporter 
of the ESOP: “I am very grateful to 
the ETH Zurich Foundation and am 

happy to give it my financial  
support. It constantly offered me 

exciting experiences  
and remarkable opportunities  
to learn new things and meet  

interesting people.”

The ESOP supports the top two  
to three percent of Master’s 

students at ETH Zurich – talented 
people whose personalities and 
intellectual prowess promise to 

deliver outstanding achievements. 
The programme is financed  

entirely through donations to the 
ETH Zurich Foundation.

Further information:
→ www.ethz-foundation.ch/en/ 

excellence-scholarships

Image: Tilman Esslinger Image: ETH Zurich Foundation
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Ten years of the DBSSE

WELL ESTABLISHED  
IN BASEL 
Ten years ago, ETH Zurich established 
its first and only department outside 
Zurich: the Department of Biosystems 
Science and Engineering in Basel. 
Since it was founded, the D-BSSE has 
focused on three areas: biology, engin-
eering sciences and theory. The 
D-BSSE began with 7 professors and 
150 employees. Today there are 19 
professors with over 300 employees in 
total. In the ten years since it was estab-
lished, the department has produced 
nine start-ups. 

With its focus on synthetic and 
systems biology, the department has 
been perfectly suited to Basel from the 
start. “ETH Zurich was able to estab-
lish itself here at one of the world’s 
largest life sciences clusters, with first-
class researchers and the giants of the 

Timm Schroeder wants to further strengthen relations with research partners in Basel.

pharmaceutical industry. We benefit 
greatly from being part of this commu-
nity. Working in such an environment 
is extremely valuable and inspiring for 
our own research,” says Professor 
Timm Schroeder, head of the 
Basel-based ETH department. 

Now, a new department building 
will be built on the Schällemätteli cam-
pus in central Basel. The new building 
will be a modern research centre that 
– thanks to its location on the Univer-
sity of Basel campus – will offer excel-
lent conditions for collaborations in 
biomedicine between ETH Zurich, 
University Hospital Basel and the Uni-
versity of Basel. The building is ex-
pected to be ready for use in 2021.

ETH Zurich Foundation

GENEROUS DONORS
In its annual report, the ETH Zurich 
Foundation has an impressive year to 
look back on. In 2016, it added 500 
new donors to its existing count of 
4,400. Together, they supported ETH 
Zurich’s unique projects with dona-
tions amounting to 48 million Swiss 
francs. 

Donors ranged in age from 22 
years old to an impressive 105. Pri-
vate individuals were inspired to do-
nate primarily by a desire to promote 
talent. Their donations also helped 
support innovations in teaching. 
Foundations and organisations sup-
ported ETH Week and the Cybath-
lon, amongst other projects. Large 
business partners were involved 
mainly in the new ETH strategic ini-
tiatives: media technology and infor-
mation security. They also supported 
long-term ETH priorities, such as 
personalised medicine, sustainable 
construction and global nutrition.

Unrestricted donations, an im-
portant funding instrument, account-
ed for a pleasing four percent of 
 donations. These provide ETH with 
funds that it can use freely and 
 according to the urgency of current 
research topics. 

→ www.ethz-foundation.ch

A cademic authorship is a highly competitive 
 business because it generates visibility and 
 attracts attention. Both are a must for anyone 

pursuing a career in academia; they are a way  
for authors to “shamelessly market themselves and 
their projects.”* For the sake of their own careers,  
it is not unusual for prominent academics to have 
some borrowed plumes in their hats. False adver-
tising or an investment for the future? In The 
 Bourbaki Gambit, a novel by Carl Djerassi, Max, in 
his capacity as a mentor, teaches his young academ-
ic protégé that “there is one character trait which is 
an intrinsic part of the scientist’s culture ... his 
 extreme egocentricity, expressed chiefly in his over-
mastering desire for recognition by his peers.”  
Max con tinues: “No other recognition matters. And  
that  recognition comes in only one way ... through 
your publications.”

T  he Bourbaki Gambit takes its inspiration from 
the story of Nicolas Bourbaki, the collective 
pseudonym under which a group of mainly 

French 20th-century mathematicians published a 
series of important articles and textbooks, which 
began to appear in the thirties. They helped estab-
lish set theory as a foundation for mathematical 
 education in schools, attracting significant media 
attention (tick!) and even fuelling debates in the 
German Parliament. On the basis of today’s aca-
demic publications and career practices (see above), 
Nicolas Bourbaki would have seemed set to fail. 
 After all, you couldn’t even invite him to give a key-
note lecture. 

 

W  hy, then, were renowned individuals willing 
to play the Bourbaki game? Does mathemat-
ics boast a different career model? A wise 

person once gave me an insightful example. Among 
the especially prominent works in the field of com-
binatorics are those of Endre Szemerédi. One publi-
cation contains the following concluding remark: 
“My indebtedness to my friends R.L. Graham and 
A. Hajnal is extremely great. In fact, they wrote  
the whole paper after listening to my rough oral ex-
position.” It seems that group size plays a key role 
in the choice to hide behind a “trade name” like 
Bourbaki. With small groups, the members are still 
likely to be recognised. The result is an ironic inter-
play between author and pseudo author, between 
authenticity and emulation in the style of commedia 
dell’arte. Too bad this magazine doesn’t permit 
such a game. The confidence to subordinate oneself 
and retreat behind a fictional character would be 
evi dence of “critical thinking” indeed. Regrettably, 
that’s off limits for me here. Do away with some  
of the rules and all will be good. 

Column

With  
borrowed  
plumes?

Image: Pino Covino Illustration: Benedikt Rugar; Image: Giulia Marthaler

Gerd Folkers heads the ETH  
Critical Thinking initiative. He is also 
 President of the Swiss Science and 
 Innovation Council. Prior to that, he  
spent many years as President of the 
Collegium Helveticum.

* Leandra Bias, NZZ: Bildung, 5 April 2017. Page 10.
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port planner wearing a virtual reality 
headset and sitting on a red bi cycle 
in the meeting room at the 
Singapore-ETH Centre (SEC).

Here on the huge campus of the 
National University of Singapore 
(NUS), ETH Zurich’s presence is easy 
to spot: it has been active in Singapore 
for seven years now, the last five of 
which have been spent in offices spread 
over two floors of the CREATE Tower. 
Researchers from other renowned uni-
versities – including the Massachu-
setts Institute of Technology (MIT), 
the Technical University of  Munich 
(TUM) and Cambridge University –
also work in the tower’s lush, verdant 
spaces. 

Singapore’s National Research 
Foundation invited ETH Zurich to 
come here and research sustainable 
solutions for global challenges. “There 
is an urgent need for this kind of re-
search in a region that is urbanising 
rapidly,” says Professor Peter Edwards, 
who heads the Singapore-ETH Centre. 
Population growth has been fastest in 
Asia, he explains, pointing to a couple 
of graphs on the giant screen that fills a 
whole wall of the room. Cities are de-
veloping very quickly – and that devel-
opment is anything but sustainable. 
“We need to find ways to bring this 

growth back within the resource limits 
of our planet; otherwise, the future will 
be bleak.”

The Singapore-ETH Centre’s pro-
jects are grouped into two research 
programmes. The first of these was the 
Future Cities Laboratory, launched in 
2010 and extended in 2015 for another 
five years; this has the mission of pro-
ducing the knowledge and ideas need-
ed for a sustainable urban future. In 
2014 it was joined by the Future Resil-
ient Systems programme (see box).

On your bike
One of the Future Cities Laboratory’s 
projects aims to get Singaporeans to 

Researching the cities 
of the future

A lexander Erath cycles past the 
Tiong Bahru market and turns 
into Kim Cheng Street, past 

rows of palm trees, shops, pedestrians 
and other cyclists. He turns two more 
times to ride around the block, never 
once leaving the clearly marked cycle 
path. If he wanted, he could dismount 
now and treat himself to a Tiger beer in 
the market – or head further down to 
trendy Yong Siak Street for an es-
presso. Except he can’t, because Erath 
is simply taking a tour in a virtual 
envir onment. In reality, he is a trans-

A visit to ETH Zurich’s Future Cities Laboratory 
in Singapore, where researchers are working  
on sustainable solutions for urban development.
They want to make tropical cities cooler, more 
liveable and more environmentally friendly. 
TEXT  Andrea Schmits  IMAGE  Lina Meisen

dramatically,” says transport planner 
Michael Van Eggermond. However, he 
also admits that “it isn’t yet clear 
whether people’s behaviour in virtual 
reality is different from their behav-
iour in real life – in other words, to 
what extent the tool is valid for behav-
ioural research.” One possible problem 
is the lack of eye contact with car 
drivers and pedestrians, which is not 
accounted for. Nonetheless, virtual 
real ity is an extremely powerful tool in 
the planner’s arsenal, says urban plan-
ner and architect Tanvi Maheshwari.

The team is in regular dialogue 
with the Singaporean transport plan-
ning and urban planning author-

In order to test this infrastructure  
before building it, Professor Kay 
 Axhausen and his team on the En-
gaging Mobility project developed a 
virtual-reality cycling simulator. This 
enables test subjects to cycle along 
three streets in Singapore’s Tiong 
Bahru district that have been made 
bike-friendly. The locals have wel-
comed the project with open arms: in 
September 2016, under the heading of 
Bike to the Future, the team set up the 
simulator in the Tiong Bahru neigh-
bourhood. They invited passers-by to 
test the virtual cycle paths of the future 
for themselves and provide feedback. 
“People’s willingness to cycle shot up 

cycle – which brings us back to the red 
bike standing in the middle of the 
meeting room. 

It’s an old-fashioned ladies’ bike, 
something of a rarity in Singapore. 
Cyc lists are generally found only in 
recreational areas. For now, Singapore 
is the first tropical city in Asia to active-
ly promote cycling. But this is a tricky 
proposal in an urban environment that 
often obliges you to cross a six- or even 
eight-lane road just to get to the next 
bus stop. The infrastructure has to im-
prove. “We want to understand what it 
would take to get Singaporeans to use 
their bikes more often,” says project 
leader Erath.

Project leader Alexander Erath on a 
virtual bike tour through Singapore.

Urban planner Tanvi Maheshwari 
finds virtual reality an extremely 
useful tool.
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from ETH Zurich, NUS, TUM and 
MIT are involved in the project. Ex-
perts in areas ranging from energy to 
construction and transport are consid-
ering the problem from all angles.

More space, less energy
Unlike outside, the temperature in  
the Singapore-ETH Centre’s high-
ceilinged rooms is just right. To feel 
comfortable in spite of the heat and hu-
midity, Singapore’s residents spend a 
considerable amount of their time in 
air-conditioned spaces. Whether in 
apartments, offices, restaurants, shop-
ping centres or cars, the AC is almost 
always turned on. But cooling and de-
humidifying the air demands not only 
plenty of energy but also large volumes 
of space. Professor Arno Schlüter and 
project manager Adam Rysanek want 
to solve this problem. “Sixty percent of 
energy use in Singapore’s buildings 
goes to cooling, dehumidification and 
ventilation,” says Rysanek. But there’s 
more. The pipes and ducts required by 
these systems take up as much as a 
third of the space – to a height of some 
1 to 1.5 metres – in the rooms on each 
floor. Rysanek looks up to the ceiling of 
the meeting room, where huge air 
ducts can be seen. They’re not pretty, 
but they help to make the indoor cli-
mate pleasant. The 3for2 Beyond Effi-

ities. This helps to keep the research 
grounded in reality – and it means that 
when the findings are ready, they could 
help the government make better- 
informed decisions.

A cooler Singapore
It’s good that Erath currently tests the 
cycle paths only virtually, because out-
side the sun is beating down. The air is 
so humid on campus that sweat gathers 
on your brow as soon as you set foot 
outside. That’s how it is all year round 
in Singapore. The Cooling Singapore 
project, which was launched in January 
2017, aims to tackle this problem. 
Cities are often warmer than the rural 
areas around them. Singapore, with an 
average temperature of 27 degrees and 
humidity of 84 percent, is hotter than 
it should be. “Take the Orchard Road 
shopping area, for example,” says 
Edwards, who heads the project with 
Heiko Aydt. “In the evening, the tem-
perature there is seven degrees hotter 
than it should be.” The reasons for this 
include the loss of vegetation, the ab-
sorption of heat by buildings and roads, 
and high energy consumption.

Not only does this heat bring dis-
comfort, but it encourages Singapore’s 
5.6 million inhabitants to use their 
air-conditioned cars – which them-
selves give off heat – rather than walk-
ing or cycling. What’s more, the warm 
exhaust air from close to a million 
air-conditioning units leads to in-
creased rainfall. The incidence of 
major storms has doubled over the past 
30 years. This also poses a problem for 
the drainage system: only yesterday 
evening, parts of the city centre were 
flooded following a rainstorm.

By January 2019 the project aims 
to be in a position to propose measures 
for long-term mitigation of the urban 
heat island effect in Singapore. In addi-
tion, the team wants to set up a work-
ing group of researchers and govern-
ment representatives to promote 
knowledge exchange and ensure that 
the proposals are practically relevant. 
To this end, the Singapore-ETH Cen-
tre is collaborating with other top uni-
versities. A total of ten researchers 

tem can be more compact and consume 
less energy for the distribution of cool-
ing. Finally, rather than having one 
central air-conditioning unit, this ap-
proach uses multiple small, distributed 
units that bring air directly from the 
façade into the room. This eliminates 
the need to distribute air throughout 
the building, which makes the associat-
ed ducting redundant – and saves 
space and energy.

The concept functions well: the 
Singapore-ETH Centre installed the 
suite of air-conditioning technologies 
on one floor of a building belonging to 
the United World College of South East 
Asia. The 550 square metres of office 
space is just a short stroll from the 
CREATE Tower – a happy coincidence. 
The rooms are used by administrative 
staff at the school, and their rather  
dated furnishings give no clue as to the 
modernity of the technology employed 
here. Just in the first month, the rooms 

ciency project team is aiming to cut 
the energy consumption of air- 
conditioning systems while also reduc-
ing the amount of space needed for all 
the various piping and ducting sys-
tems. This should allow three floors to 
be built in future in the space taken up 
by two floors today – hence the project 
name “3for2”.

There are three major components 
to the concept. First, it separates the 
cooling of the indoor air from the dehu-

midification of fresh, outdoor air that 
is fed into the building. Doing so 
signifi cantly reduces the amount of 
very cold water – nearly 7 degrees C – 
needed to drive the air-conditioning 
process, which saves energy. Second, 
heat is transported through the build-
ing using water rather than air, since a 
given volume of water can carry more 
heat than the same volume of air. This 
means that the air-conditioning sys-

“In the evenings,  
the temperature is seven 

degrees hotter than  
it should be.”

PETER EDWARDS

consumed less energy than some of the 
most energy-efficient buildings in the 
entire city-state. One thousand sensors 
continuously provide the researchers 
with data on variables such as tempera-
ture, air circulation, humidity and CO2 
concentration. “By the time the re-
search project ends in December 2018,” 
says Rysanek, “we’re hoping these will 
be the most energy-efficient offices in 
the whole of Singapore.”

Touring on a bicycle
The red bike with the virtual-reality 
simulator has since been moved out of 
the meeting room. It was so popular in 
Tiong Bahru that the Engaging Mobil-
ity team have had enquiries from event 
organisers across Singapore. “We 
could do plenty of road shows,” laughs 
Van Eggermond. But the priority is to 
make the virtual experience as realistic 
as possible, so that it is possible to 
translate the findings to reality. 

SINGAPORE-ETH CENTRE 
The Singapore-ETH Centre is 
home to two major research 
programmes. The Future Cities 
Laboratory (FCL) is developing 
knowledge and ideas for sus-
tainable cities of the future. The 
CREATE Tower is also where 
 researchers from the second 
SEC research programme, 
Future Resilient Systems (FRS), 
work. They are developing 
methods and tools to make 
critical infrastructure systems 
more robust and resilient. 
These include energy supply, 
transport, communication, 
 financial systems and emer-
gency services. 
→ www.sec.ethz.chReal lab: Adam Rysanek indicates the building in which “3for2” is being implemented.

Peter Edwards (r) and his team in Singapore appreciate having lots of space for ideas.
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1 Alain Berset at ETH

FEDERAL COUNCILLOR 
VISITS DISNEY LAB
ETH President Lino Guzzella (bottom right) 
invited Swiss Federal Councillor Alain Berset 
(left) to visit the Disney Research laboratory. 
Berset, who is Head of the Federal Depart
ment of Home Affairs, was keenly interested 
in and impressed by the work of the ETH re
searchers. He gave a speech in which he 
stated that the rapid development in areas 
such as artificial intelligence and robotics not 
only opens up fascinating new opportunities, 
but also raises the question of how politics 
and society should handle these develop
ments. All those present agreed that such new 
technologies can offer enormous benefits 
when used responsibly.

2 L’Oréal–UNESCO award

NICOLA SPALDIN’S WORK 
HONOURED
ETH Professor Nicola Spaldin (3rd from 
right) has been honoured for her revolution
ary research in the field of material sciences. 
At a ceremony in Paris, she received the 
L’Oréal–UNESCO For Women in Science 
award for Europe, a prize endowed with 
100,000 euros. The awards aim to recognise 
and support outstanding female researchers 
from all around the world. Spaldin has also 
received numerous other prestigious scien
tific honours.

3 Spark Award 2017

AWARD-WINNING  
VIRUS RESEARCH
ETH Professor Sabine Werner (2nd from left) 
and her colleagues Michael Meyer (1st from 
left) and Luigi Maddaluno (1st from right) 
have received this year’s Spark Award for 
their groundbreaking new antiviral defence 
strategy. The award was presented by ETH 
Vice President for Research and Corporate 
Relations Detlef Günther (2nd from right). 
At the ceremony, he emphasised the impor
tance of basic research for supporting ad
vancements in medicine. 

4 Book launch

SPARKING AN INTEREST  
IN SCIENCE
Globi, who is probably Switzerland’s most 
famous comic book hero, paid a visit to ETH 
Zurich. The launch of the latest Globi book, 
Globi and the Crazy Machine, which is set at 
ETH Zurich, sparked keen interest from all 
the attendees, especially the little ones. 

5 Meet the Talent

SUPPORTING THE BEST
At Meet the Talent 2017, an ETH Zurich 
Foundation event, sponsors of the Excellence 
Scholarship and Opportunity Programme 
(ESOP) had a chance to meet the scholarship 
recipients. The latter presented their re
search projects and discussed their studies, 
motivation and plans for the future. Rector 
Sarah Springman (right), official patron of the 
ESOP programme, offered her thanks to all 
supporters, partners and alumni who have 
helped support and develop ETH’s most 
promising talent. 

1 Alain Berset at ETH 3 Spark Award 2017

5 Meet the Talent

4 Book launch

2 L'Oréal–UNESCO award

A170604_ETH_Globe_0217_EN.indd   42-43 06.06.17   09:37



CONNECTED CONNECTED

N° 6 

Walter Mittelholzer revisited

W
alter M

ittelh
o

lzer 
revisited

Bilderw
elten. Fotografien aus dem

 Bildarchiv der ET
H

-Bibliothek

Pictorial W
orlds: Photographs from

 the Im
age A

rchive, ET
H

-Bibliothek

N° 6

Printed in GermanyISBN 978-3-85881-543-9

9 7 8 3 8 5 8 8 1 5 4 3 9

ISBN 978-3-85881-543-9

eth-Bibliothekscheidegger & spiess

Walter Mittelholzer (1894–1937) ist heute vor allem als Flug-

pionier, Mitbegründer der swissair und für seine luft bilder 

der schweizer alpen bekannt. Weniger in erinnerung sind 

Mittelholzers Flugexpeditionen ins ausland, mit denen er sich 

auch als gewiefter Medien unternehmer erwies. die Bilder 

seiner reisen nach spitzbergen, ins damalige Persien oder 

abessinien vermarktete er auf allen Kanälen: in Büchern,  

Filmen und in der Presse. richtig berühmt wurde Mittelholzer 

mit dem afrikaflug von 1926/27 im Wasserflugzeug «switzer-

land» von zürich nach Kapstadt. 

 «Walter Mittelholzer revisited» betrachtet Medien-

produk  tion und afrika-Bild des Piloten, Fotografen und 

Geschäfts mannes neu: textlich in Kaspar surbers pointierter 

einführung, bildlich in einer auswahl von über 170 aus-

sagekräftigen Fotografien aus dem Mittelholzer-Bestand 

im Bildarchiv der eth-Bibliothek.
Walter Mittelholzer (1894–1937) is known to us today primarily 

as an aviation pioneer, a co-founder of swissair, and for his 

aerial photographs of the swiss alps. rather less well-known 

are his flights overseas, which he was media savvy enough  

to put to commercial use. thus he marketed the images of 

his expeditions to spitsbergen, Persia, and abyssinia on  

all the available channels: in books, films, and in the press. 

But it was the north–south flight from zurich to Cape town  

of 1926/27 in a floatplane called “switzerland” that turned 

Mittelholzer into a celebrity. 
 “Walter Mittelholzer revisited” takes a fresh look at  

the pilot, photographer, and businessmann’s use of the 

media of the time and the image of africa he communicated 

through them: with an incisive introductory essay by Kaspar 

surber and a selection of over 170 telling photographs from 

the Mittelholzer collection at the eth-Bibliothek’s image 

archive.
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EVENTS

 27 June 2017 / 6.30 – 9 p.m. 
The rise of the robot
At the Alumni Focus Event, ETH Professor 
and robotics expert Roland Siegwart  
will be speaking about robots rolling off  
the production lines. 
  ETH Main Building, Dozentenfoyer
→ www.alumni.ethz.ch/events

 29 August 2017 
Industry Day 2017
Visitors to Industry Day can get the 
 lowdown on the research underway  
at ETH. They will also have the  
opportunity to speak with researchers, 
discuss ideas and make contacts. 
  ETH Hönggerberg campus
→ www.ethz.ch/industryday

 29 August 2017 / 5.30 p.m. 
Health is hereditary
This public lecture, part of the Latsis Sym-
posium, will address health in terms of 
development and hereditary traits. Science 
writer Peter Spork will give a talk entitled 
“Erbe, Umwelt und Vergangenheit: Warum 
die Epigenetik den Blick auf die Gesund-
heit verändert” (Heredity, environmental 
influences and past experiences: How epi-
genetics is changing our view on health). 
  ETH Main Building, Audimax
→ www.latsis2017.ethz.ch

Image: Nicola Pitaro; Digital Arts Association Image: ETH Bibliothek, art inventory; Zurich city archives;  
Scheidegger & Spiess

EXHIBITIONS

 11 April – 14 July 2017 
Shaping the cityscape
Teppichbeet und Promenade – die Zürcher 
Kunst- und Handelsgärtner Froebel (Carpet 
bedding and promenades – the Froebels: 
Zurich’s landscape and commercial  
gardeners) is a joint exhibition of ETH and 
the City of Zurich. It features a collection  
of valuable material from landscape 
 gardener Froebel’s estate, which is kept  
at ETH in the archives of the Institute for 
the History and Theory of Architecture 
(gta). Theodor Froebel and his son Otto 
were among the leading Swiss landscape 
and commercial gardeners of the 19th 
century. The Old Botanic Garden is one 
of the most important projects to have 
shaped the Zurich cityscape. 

 Haus zum Rech, Neumarkt 4, Zurich
→ www.stadt-zuerich.ch/agenda

 11 May – 29 September 2017 
Artists and friends
Over a number of decades, Max Frisch 
formed a close friendship with Zurich 
artist Gottfried Honegger (1917–2016). 
The current exhibition at the Max Frisch 
Archive traces the ups and downs  
of this impressive relationship between 
 writer and artist. 

 ETH Main Building, Max Frisch-Archive
→ www.mfa.ethz.ch

GUIDED TOURS
 4 July 2017 / 6.15 – 7.15 p.m. 
Hallo Albert
“Hallo Albert” is an evening tour at ETH’s 
Main Building. During the tour, visitors  
can take a look at a collection of exciting 
original documents written by Albert 
 Einstein. Einstein studied at ETH Zurich 
back when it known as the “Polytechnikum”, 
and later became a professor there.  
The tour is given in German.
  ETH Main Building
→ www.tours.ethz.ch

 12 September 2017 / 6.15 – 7.15 p.m. 
Modern art in a historic building 
There’s much more to ETH’s historic  
Main Building than commemorative busts 
and plaques. The evening tour “Art at  
ETH since 1955” offers visitors the chance 
to view modern artwork at the University. 
In the car park, for example, are numerous 
pieces of graffiti by artist Harald Naegeli 
from the 1970s. 
  ETH Main Building
→ www.tours.ethz.ch

Recommended reading

WALTER 
MITTELHOLZER 
REVISITED
Aviation pioneer, co-founder of 
Swiss air, spectacular aerial photog-
rapher of the Swiss Alps – things 
many would associate with the name 
Walter Mittelholzer (1894–1937). 
But Mittelholzer is not as well re-
membered for his flying expeditions 
abroad, during which he proved him-
self to be a shrewd media entrepre-
neur. A new illustrated book, Walter 
Mittelholzer Revisited, by historian 
and journalist Kaspar Surber covers 
some of the less well-known aspects of 
Mittelholzer’s life. Photographs of his 
adventurous expeditions to Africa 
and what is today Iran provide in-
sights into lives of foreign cultures. 
The work is the sixth volume in the 
series Pictorial Worlds. Photographs 
from the ETHBibliothek’s Image Ar
chive.

ISBN 978-3-85881-543-9
Publisher: Scheidegger & Spiess AG, Zurich
Price: CHF 59.–

Agenda

Museum of Digital Art

WHERE ART  
MEETS SCIENCE 
 1 April – 16 July 2017  The work of ETH 
architects Fabio Gramazio and Matthias 
Kohler is on show at the Museum of 
Digital Art in Zurich. With their archi-
tectural structures built using algo-
rithms, sensors and robots, the two 
 professors have attracted international 
acclaim. At the exhibition, put together 
in collaboration with ETH Zurich, 

Gramazio and Kohler are showcasing a 
selection of their past creations and two 
new robotic installations, including one 
named Sisyphus. Developed especially 
for this exhibition, the installation 
 features a hanging vacuum device that 
continuously moves grains of sand to 
create – and destroy – ever-shifting 
landscapes. 

→ muda.co

Alumni trips

FOUR CITIES  
IN FOUR DAYS
 12–15 October 2017  The ETH Alumni 
Association are taking a four-day trip to 
the Netherlands. The plan is to visit 
 attractions and points of interest in  
four different cities: innovative urban 

development projects in Amsterdam; 
Museumpark, Erasmus Bridge and the 
new Market Hall in Rotterdam; the 
 Gemeentemuseum in The Hague, 
which holds the world’s greatest collec-
tion of Piet Mondrian works; and the 
University of Technology in Delft. 

Sign up here:
→ www.alumni.ethz.ch/events

Sisyphus: The robot is caught in an endless cycle of creation and destruction. 
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PROFILE

Sabine Döbeli
completed her studies in environ-
mental sciences at ETH Zurich in 
1994. She went on to establish an 
 internal sustainability research 
team at Zürcher Kantonalbank, 
where she also worked on the 
launch of sustainable investment 
products. She joined Vontobel, 
another Swiss bank, in 2006. In her 
role there as sustainability manager, 
her responsibilities included co-
ordinating the group-wide sustain-
ability management system. Since 
2014, she has been the CEO of  
Swiss Sustainable Finance. 

Sabine Döbeli developed a keen interest in 
nature and the environment from an early 
age. At the cantonal school she attended in 
Switzerland, her geography teacher would 
often bring up ecological topics, piquing 
Döbeli’s curiosity in environmental matters. 
When she found out that ETH Zurich offered 
a new degree programme in environmental 
sciences, the choice was obvious: that was 
what she wanted to study.

Back then, to think she would end up 
working in the financial sector seemed highly 
unlikely. And initially she followed the typ-
ical route for graduates of her degree pro-
gramme. She wrote her thesis at the Federal 
Institute for Forest, Snow and Landscape 
 Research in Birmensdorf on “the ecological 
importance of forest edges”. The associated 
field work involved making detailed maps of 
the vegetation along forest borders and ask-
ing walkers how much value they attached to 
forest edges as features of the landscape.

The transition from being a student to 
working in the field wasn’t easy, she recalls. 
“The job market back in 1994 was pretty 
bleak,” she explains. “What’s more, nobody 
really knew what graduates of this new de-
gree programme were actually capable of, 
except ETH, of course.” Following a short 
stint at an environmental agency where she 
wrote a study on the landscape of Lago 
Bianco, she arrived at a fork in her career 
path. Her first option was to continue down 
the traditional route and work on another 
project, this time mapping plants. Alterna-
tively, she could take a step into the unknown 
with a six-month internship at Zürcher Kan-
tonalbank (ZKB), Switzerland’s third-largest 
bank. Her task was to come up with a concept 

for an environmental fund. “It just seemed 
like a more exciting job, even if I didn’t know 
much about banking back then,” she says.

Learning on the job
A job that was initially supposed to be for 6 
months ended up being 11 years, during 
which Döbeli established herself as a sustain-
ability expert at ZBK. During this time, she 
formed an internal research team specialising 
in sustainability matters: “Our main task was 
to establish the extent to which businesses 
were being run in an environmentally friendly 
and sustainable manner, and whether these 
companies were a viable option for potential 
investors looking to make sustainable invest-
ments.” Step by step, she built up her know-
ledge of the financial world, of which she had 
little at the start. She attended various train-
ing courses and a few years later completed a 
postgraduate degree in marketing and busi-
ness administration at the University of Basel. 

“I worked hard to lay the groundwork,” 
she says, thinking back to her time at ZKB. 
The same was true for her next position at 
Vontobel. At the time, the private bank still 
had little to do with the area, but it was a seg-
ment in which it wanted to gain a foothold 
with products for interested private custom-
ers. “If a bank wants to offer this kind of prod-
uct, it needs to act sustainably itself,” explains 
Döbeli. “In addition to developing new in-
vestment approaches in my role as sustain-
ability manager, I was also responsible for 
things like clarifying how we were handling 
the topic in-house.” 

Regarding the decision to expand their 
sustainability activities, Döbeli’s former em-
ployers are in good company. Numerous 

“In my role  
as sustainabil-
ity manager,  
I worked hard 
to lay the 
groundwork.” 

A sustainable economy
Sabine Döbeli is convinced: we need to improve sustainability in our  
economy. Now the ETH alumna is focusing her efforts on achieving this 
objective in the financial world. 
TEXT  Felix Würsten  IMAGE  Annick Ramp
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financial institutions have meanwhile identi-
fied this field as a promising business area. 
“The Swiss financial sector is almost certain 
to take a leading position here,” says Döbeli. 
“After all, Switzerland manages almost one 
third of all development investments world-
wide; in other words, the money allocated 
specifically for investment to help develop 
poorer countries.”

Just like a start-up
It is thanks not least to Döbeli’s initiative that 
Swiss Sustainable Finance (SSF) was founded 
in 2014. She has been head of the networking 
organisation from the outset. At the start, 
Döbeli reduced her workload at Vontobel by 
50 percent and threw herself wholeheartedly 
into her new venture. “It was just like launch-
ing a start-up,” she says to sum up her role 
over the last few years. As CEO, she now de-
votes all her working hours to the organisa-
tion. She manages quite a remarkable net-
work at SSF, which already comprises 95 in-
stitutions across Switzerland, she explains. 
Among SSF’s members – alongside banks, 
asset management organisations, pension 
funds and federal offices – is ETH Sustain-
ability, the unit responsible for coordinating 
sustainability activities at ETH Zurich. 

For Döbeli, it’s clear how a networking 
platform makes itself heard: “Firstly, we have 
to provide interesting materials for our mem-
bers,” she says. Picking up an example from 
the top box in a pile in her office, she con-
tinues: “We’ve just finished our latest publi-
cation.” Döbeli and her team also organise 
regular events for members to compare notes 
on current topics. The sustainability special-
ists from the financial sector really are an ap-
preciative audience. “For many of them, the 
drive comes from within. They take a person-
al interest in the matter, which means they 
are more willing to work with others,” she 
says. Stepping up sustainability in the Swiss 
financial sector is something Döbeli feels very 
strongly about. “A functioning economy is 
the key to our unprecedented level of pros-
perity,” she says to summarise her perspec-
tive. “But if we don’t manage to realign our 
economy, sooner or later it will find itself in 
jeopardy.”

Döbeli sees education as an area with 
special need for improvement. “Sustainabili-
ty is still given far too little attention in eco-
nomics-based degree programmes,” she ex-

plains. “It’s perfectly feasible to study finance 
today without having to even touch on the 
topic.” For this reason, she is all the more 
pleased that ETH Zurich now has David 
Bresch, a prominent expert from the reinsur-
ance industry, on board as Professor for 
Weather and Climate Risk. Bresch’s appoint-
ment will help strengthen networking and 
dialogue among environmental researchers 
and finance experts. 

It doesn’t bother Döbeli that ecological 
issues are in a pretty poor state again at pres-
ent. “Of course, I’m not very happy about the 
direction political and social development is 
heading at the moment,” she says. “But if I 
compare where we are now to when I was a 
student, I can see that actually a lot of positive 
changes have been made over the last few 
years.”

Up until a few years ago, she had followed 
the development of this discussion very 
closely indeed. As a member of the advisory 
board for the Department of Environmental 
Systems Science, she found out firsthand how 
research and teaching at ETH was progress-
ing in this area. Although she no longer has 
any direct contact with her alma mater, she 
still has indirect links with ETH. “The solid 
training I received in the natural sciences 
benefits me time and again in my current 
 position,” she says. “When working with sus-
tainability experts from the finance industry, 
you always notice the big difference it makes 
if they’re approaching sustainability from a 
purely financial perspective, or if at some 
point they’ve also tackled the physical and 
chemical realities of climate change.” 

“My solid 
training in 
the natural 
sciences 
 benefits me 
time and 
again.” 

SWISS SUSTAINABLE 
FINANCE 
Swiss Sustainable Finance 
(SSF) strengthens the  
position of Switzerland in  
the global marketplace  
for sustainable finance. The 
association, founded in 2014, 
is represented in Zurich,  
Geneva and Lugano. Current-
ly SSF unites 95 members 
and network partners, 
including financial service 
providers, institutional 
 investors, universities and 
business schools, public 
sector entities and other 
interested organisations. 
SSF publishes studies, 
organises events and 
 contributes to education  
and training. 
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the joy of discovery. 
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1 What do you especially enjoy about 
this field of research? 
European integration is a process of 

political organisation unprecedented 
in history; a unique political experi-
ment, the outcome of which is still un-
decided. I’m fascinated by the various 
tensions in this process: between dem-
ocracy and technocracy, sovereignty 
and supranationality, national identity 
and European solidarity. And I am 
 deliberately speaking not only about 
the EU, but also about “European inte-
gration”, which Switzerland is closely 
involved in as well.

2 Are there any areas in which your 
work hasn’t been a success? 
Almost all of them, and multiple 

times! Applications, research pro-
posals, publications, keeping appoint-
ments, providing persuasive answers 
to research questions, understanding 
theories and methods, realising teach-
ing goals – and probably answering 
this question, too. The great thing 
about my career is that failure is a 
 recognised part of the scientific pro-
cess, and that new insights and oppor-
tunities emerge from “constructive 
failure” time and time again.

3 What would you change about 
 today’s world of academic research 
if you had the chance? 

It wasn’t necessarily any better before. 
But what bothers me is seeing a good 
idea evolve into something else. One 
example is large academic confer ences. 
I think the time and effort put into 
them is no longer proportionate, when 
all you get out of it is full tills for the 
organisers and tourism experiences for 
the participants. I get my most helpful 
feedback in smaller workshops.

4 How would you characterise  
a “modern” scientist? 
One who works in a team with flat 

hierarchies and mutual support, or in a 
research group rich in diversity with an 
international dimension; one who has 
freedom and accountability early in  
the process of selecting and carrying 
out projects. In other words, no “pre-

modern” authoritarian relationships, 
as I myself experienced as a doctoral 
 student, but also no “postmodern” 
randomness. Research groups at ETH 
tend to be “premodern” in their formal 
structures, and it is up to the professors 
to interpret them in a “modern” way.

5 If you could swap jobs with   
someone for one week, who would 
you choose?

I would love to get a different perspec-
tive by going from academic political 
observer to active participant in polit-
ical decision-making processes. If I 
were the foreign minister of a small EU 
member state, I could see how realistic 
my ideas about European politics are, 
maybe suggest a couple of ideas – all 
without causing too much damage. 
– Interview conducted by  
Corinne Johannssen

 Frank Schimmelfennig  gains new insights 
from “constructive failure”: “Fortunately, 
failing is recognised as part of the scientific 
process.”

Frank Schimmelfennig is Professor 
of European Politics at the Center for 

Comparative and International Studies. 
→ www.eup.ethz.ch
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