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Global warming is forcing us to make a rapid 
transition from fossil fuels to renewables. 
Yet we cannot transform our energy system 
without also addressing our security chal-
lenges and acknowledging our dependence 
on other countries – as the Russian invasion 
of Ukraine has made abundantly clear. Some 
experts have even raised the spectre of 
power disruptions this coming winter.

Can we really depend on sustainable 
energy sources to meet the growing de-
mand for power that will result from elec-
trification? And how do we avoid jeopard-
ising our energy security and undermining 
nature conservation efforts in the process? 
Might nuclear power have a role to play 
alongside hydro, solar and wind? What are 
the best ways to store power and heat and 
to boost efficiency? And how can market 
incentives help change people’s behaviour?

Researchers from different academic 
departments at ETH Zurich are already 
exploring these and many other questions. 
The Energy Science Center is responsible 
for pooling their expertise – because going 
it alone is not an option. These are complex 
issues that require urgent solutions, and 
only a concerted effort by society as a whole 
will achieve a successful energy transition. 
To attain that goal, we will need a variety 
of technological solutions, all of which will 
have to be measured against environ-
mental and economic criteria. Ultimately, 
however, the future of the energy transi-
tion depends on how much each and every 
one of us is willing to change their own 
behaviour.

I hope you enjoy reading this issue of Globe!

Globe, the magazine for ETH Zurich  
and ETH Alumni

DELIVERING 
NET ZERO  
TOGETHER

EDITORIAL

Joël Mesot 
President of ETH Zurich
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NEW + 
NOTED

Almost half of all vaccines go to waste. In many  
cases, this is due to the logistical challenges of 
transporting them to different parts of the world. 
Most vaccines require continuous refrigeration in 
an unbroken cold chain – all the way from produc-
tion to inoculation. A team headed by Professor 
Mark Tibbitt from ETH has now joined forces with 
US start-up Nanoly Bioscience to develop a safe and 
versatile way of taking the heat out of vaccine trans-
ports. If successful, this project should cut cold-
chain costs and massively reduce vaccine wastage.

When the proteins in a vaccine are exposed to 
elevated temperatures, they clump together irre-
versibly. To remedy this problem, the scientific team 
has developed a novel hydrogel based on a biocom-
patible synthetic polymer known as PEG. This forms 
a protective sheath around very large and complex 

molecules. These include not only the proteins in 
vaccines but also antibodies and the molecules 
used in gene therapy.

This protective sheath encapsulates the pro-
teins and keeps them separated. As a result, they 
are able to withstand a greater and higher range of 
temperature fluctuations. Instead of having to be 
stored at a temperature of between 2 and 8 degrees 
Celsius, as in the standard cold chain, proteins sub-
jected to encapsulation can withstand a range of  
25 to 65 degrees. Using a sugar solution provided 
with the vaccine, the encapsulated proteins are then 
released at the point of use. 

Hydrogel helps  
preserve vaccines

Artist’s impression of gels  
encapsulating a viral vaccine.
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SEMIRAMIS  Traditionally 
attributed to the legendary 
figure of Semiramis, the 
Hanging Gardens of Babylon 
were one of the Seven Won-
ders of the Ancient World. 
More recent times have 
seen ETH architecture pro-
fessors Fabio Gramazio  
and Matthias Kohler and 
their team join forces  
with partners from industry 
and research to create  
their very own modern mar-
vel. Designed and fabri-
cated with the aid of cutting- 
edge digital technology, 
Semi ramis is a 22.5-metre -
high sculpture consisting  
of five wooden pods sup-
ported by eight steel pillars. 
The project harnessed  
a machine- learning algo-
rithm to generate a range 
of ingenious designs,  
and the chosen variant was 
built by a novel additive 
manufacturing process de-
ploying four  robots. Situated 
in the Tech Cluster Zug, 
Semiramis provides a verti-
cal habitat for plants, 
shrubs and even trees. An 
exciting mix of high-tech 
and nature, this work of art 
shows how town planning 
can combine innovative de-
sign with natural materials. 
It also provides welcome 
shade for local residents. 

Suspended 
greenery 

  gramaziokohler.arch.ethz.ch

Video: “Robots build new 
Hanging Gardens”: 
youtu.be/RJ8FxUCE40Y
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Map of immune system 
connections

The human immune system is made up of a large 
number of highly specialised cells, some of which 
move freely through the body scanning for signs of 
injury or disease. Should they detect a threat, they 
must relay this information to other cells in order to 
mount an effective immune response. One method 
of cell-to-cell signalling uses proteins on the sur-
faces of cells, which bind to matching receptor pro-
teins on the surfaces of other cells.

Researchers from the Wellcome Sanger In-
stitute (UK) and ETH Zurich have now drawn up the 
first ever comprehensive map of these receptor 
connections. If we are to develop new immuno-
therapies, an in-depth understanding of the inter-
actions between immune cells is crucial. 

Cassava is a staple food for nearly one billion people 
and an important source of raw materials. It like-
wise secures an income for many smallholders, 
particularly in Africa. Cassava requires very little 
fertilizer and grows even in dry areas. However, the 
plant is currently plagued by cassava mosaic dis-
ease (CMD), which is caused by DNA geminiviruses 
that are transmitted by sap-sucking insects. If left 
unchecked, it can destroy entire crops. Growers and 
farmers are therefore in urgent need of CMD- 
resistant cassava cultivars.

Help may now be on the way thanks to a dis-
covery by an international research team led by  
Wilhelm Gruissem, Professor of Plant Biotechnology 
at ETH Zurich. Working with a cassava cultivar from 
West Africa, the team conducted complex and 
time-consuming genome analyses to identify the 
gene responsible for a specific resistance to the 
CND virus. This gene provides the blueprint for a 
DNA polymerase – the central enzyme involved in 
replicating DNA within a cell.

The resistance was originally discovered by West 
African farmers who saw that some of their cassava 
plants had survived the viral infection. This attract-
ed the attention of researchers, who then tried to 
identify the cause of the plants' hardiness. 

Resistance to viral 
plant disease
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Human immune cells stained with a novel  
immunofluorescence protocol.

Leaves of a healthy cassava plant in Africa.
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- 7 % 

The fall in household  
electricity consumption 

when gas prices  
rise by 10%
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+ 55 %   

The increase in energy 
efficiency of consumer  

electronics between  
2000 and 2020

90 % 
less electricity is used 
by LEDs to produce the 
same amount of light  

as halogen bulbs

Up to  

http://de.statista.com
http://amphiro.com
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TRANSF  ORMING              
     THE    ENERGY  
     SYST  EM FOCUS  

How can we meet all  
our electricity needs  
from renewable sources 
without jeopardising  
energy security? Globe  
set out to find some  
answers.
PHOTO SERIES  Karin Köchle

1.4 % 
of the electricity  

supplied to consumers  
in 2020 came from  

wind power

645kWh 
How much a family of three 
can save each year thanks 

to real-time feedback  
on energy use while  

showering
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We all understand the importance 
of energy security. To maintain  
it, we need to chart the right 
course – but how can we know 
what that is?
INTERVIEW  Christoph Elhardt, Felix Würsten 

IMAGES  Daniel Winkler

“WE  
       NEED AN  
      ENERGY    
         SHOCK”

- 15 % 
The reduction in energy 
use when households 
lower the thermostat  

by 1 – 2 °C
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The Swiss Federal Council has warned there 
could be shortages of gas and electricity as  
early as this winter. How realistic do you think 
this scenario is?

TOBIAS SCHMIDT: That depends primarily on 
factors that are out of Switzerland’s control. We 
can’t view the Swiss energy system in complete iso-
lation from the European electricity system. The 
biggest risk is Russia slashing its gas deliveries. A 
harsh winter would raise the risk of shortages in 
countries like Germany, which uses large amounts 
of gas for heating.

ANNALISA MANERA: The greatest immediate 
risk is power cuts – not just this winter, but also in 
the longer term. We all saw what happened in Texas 
in 2021 when a winter storm led to massive out-
ages. And our energy problems are only going to get 
worse, because now that we’ve decided to electrify 
transport, heating and certain segments of industry, 
we’re going to need more electricity.

SCHMIDT: I don’t expect Europe to be plunged 
into the kind of situation we saw in Texas. The Texas 
power grid isn’t connected to the rest of the US, so 
it’s more susceptible to failure. We have a synchron-
ous electrical grid that stretches right across 
Contin ental Europe, so it’s much easier to compen-
sate for power plant outages.

How do you view the current situation, Mr Filippini?
MASSIMO FILIPPINI: I think we’re fairly unlikely 

to see problems in the electricity market this win-
ter. However, much will depend on the level of rain-
fall in the autumn months, which is essential for 
hydropower production, and the possibility of  
importing gas from Russia, which is necessary for 
electricity production abroad. The problem is 
mainly the gas market. If Europe can’t import as 
much Russian gas, prices will skyrocket. And, if 
that happens, Germany will have a crucial decision 
to make: will it keep all the gas to itself, or will it 
continue to fulfil its commitments to supply gas to 
its neighbours?

What consequences would that have?
FILIPPINI: This winter will really put Europe to 

the test. Will it treat gas as a shared resource? Or 
will each nation simply look out for itself and disre-
gard the others? In the latter case, everyone will 
ultimately be worse off. 

What does all this mean for Switzerland as a non-
EU member?

SCHMIDT: Switzerland can sign agreements 
with its neighbours to provide mutual support in the 
event of shortages. Those kinds of solidarity agree-
ments can be made independently of all the political 
noise about the EU-Swiss institutional framework 
agreement. What we really need is an electricity 

agreement with the EU, but that’s been on hold  
since the negotiations on the framework agreement 
broke down. 

MANERA: The problem is that, in future, grid op-
erators in the European Union will be obliged to en-
sure that a large part of their cross-border capacity is 
available for trade within Europe. But that doesn’t  
include Switzerland. 

SCHMIDT: This is perhaps where Switzerland 
is paying the price for having isolated itself so much 
from the EU. 

FILIPPINI: As the proportion of renewables in-
creases, so too does the importance of energy storage 
systems in the European grid. Switzerland plays a 
crucial role in the European electricity market, both as 
a transit country and as a provider of storage capacity. 
So it’s not in its EU neighbours’ interests to restrict 
cross-border electricity trading with Switzerland.

What can the general public do to help?
FILIPPINI: Our studies show that we’re wasting 

20 - 30 % of energy. If people drop the temperature of 
their homes by just one or two degrees and reduce 
how long they keep the windows open for ventilation, 
we can cut energy consumption by up to 15 percent. 
Then there are short-term solutions such as invest-
ing in thermostats and medium-term strategies 
such as replacing old heating systems and installing 
new windows. It really needs to be a combination of 
investment and changing people’s behaviour.

SCHMIDT: Japan experienced electricity short-
ages after the Fukushima nuclear accident. People’s 
attitudes shifted as a result, and the overall demand 
for electricity fell. That’s the kind of behavioural 
change we need to see this winter to tackle temporary 
shortages that might last just a few days. If people 
know what’s happening and understand what we’re 
facing, they’ll react accordingly. 

“We need to be bolder  
if we want to make  

our energy and climate 
policy more effective.”

 
Massimo Filippini
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TOBIAS SCHMIDT is Professor of Energy and 
Technology Policy at the Department of 
Humanities, Social and Political Sciences. He  
is also Director of the Institute of Science, 
Technology and Policy. 

  epg.ethz.ch

But Japan was dealing with a nuclear disaster. 
Will people really alter their behaviour when the 
situation is less dramatic? 

FILIPPINI: When gas prices go up by 10 per-
cent, household demand drops by 7 percent. We 
know that from a study we published recently. But I 
would argue that what we really need now is an en-
ergy shock to change attitudes and behaviour with 
respect to the energy transition. The 1973 oil crisis 
showed people that energy supplies can be precar-
ious. I still remember the car-free Sundays that 
were introduced to limit consumption. 

The question for the medium term is how quickly 
we can expand renewable energy, especially  
solar power. How do things stand right now? 

SCHMIDT: Switzerland is still playing catch-up 
when it comes to expanding its photovoltaic  network. 
There are three reasons for that. Firstly, we prohibit 
installations in open spaces, such as alongside  
motorways, even though this is the cheapest way to 
generate electricity. That needs to change, but it re-
quires us to rethink our approach to spatial plan-
ning. Secondly, for historical reasons, Switzerland 
has a very fragmented electricity network. The na-
tional grid is divided between over 600 operators, 
each of which has different rules on feeding solar 
power into their part of the grid. That’s not an attrac-
tive proposition for major investors. 

And the third point?
SCHMIDT: The Federal Council is planning to 

auction one-off subsidies for the construction of 
large-scale solar plants. No other country is doing 
that, because the cost of building the plant is no longer 
the biggest obstacle. It would be better to award the 
contract to whichever provider offers the lowest price 
per kilowatt-hour and for the government to guaran-
tee this price for a set time frame. But because Swit-
zerland doesn’t have that kind of funding mechan ism, 
a lot of capital ends up leaving the country.

“Nuclear power offers a 
reliable way to cover 

base-load demand and 
reduce our dependency 

on foreign energy.”
Annalisa Manera

How do you feel about solar energy, Ms Manera?
MANERA: I’m very much in favour of expand-

ing it, though I do wonder what the consequences 
will be of building so many solar panels. There’s 
already a shortage of lithium, silicon and other 
materials for renewables. Are we really comfort-
able with that level of dependency on China?  

SCHMIDT: It’s not a shortage of materials, 
but rather a short-term spike in the price. It’s 
true that most silicon and solar cells are pro-
duced in China, but we could bring that back to 
Europe. We still have the necessary know-how 
and patents.

http://epg.ethz.ch
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One of the reasons we’re facing shortages  
this winter is that half of France’s nuclear power 
plants are out of action due to maintenance  
issues, with the result that France is exporting 
far less electricity than usual. Does that mean  
nuclear power is less reliable than we’ve been 
led to believe?

MANERA: Switzerland has never experienced 
the longer shutdowns we’re currently seeing in 
France. Several of the French reactors are old and 
of the same type. So, if you find corrosion damage in 
one reactor, you have to shut down all the other 
plants of the same type to inspect them. 

ANNALISA MANERA has been Professor of Nuclear 
Systems and Multiphase Flows at the Department of 
Mechanical and Process Engineering since 2021. Her 
joint professorship at ETH and the Paul Scherrer Institute 
was made possible thanks to a partnership with the 
Swiss Federal Office of Energy and swissnuclear, the 
association of Swiss nuclear power station operators. 

  ns-ecmfl.ethz.ch

MASSIMO FILIPPINI is Professor of Public 
Economics and Energy Economics at ETH 
Zurich and Università della Svizzera Italiana. 
He is also Director of the Centre for Energy 
Policy and Economics at ETH Zurich. 

  eepe.ethz.ch

FILIPPINI: We’re going to see a lack of re-
sources across all technologies, even nuclear 
power. Russia, for example, plays a hugely import-
ant role in the uranium and gas markets.

MANERA: But the supply problems in nuclear 
power are much less pronounced. Uranium fuel 
rods can be used in a reactor for 4-5 years, so 
there’s time to set up new purchase agreements, 
and the biggest uranium producers are Kazakh-
stan, Canada and Australia. And even if the price of 
uranium goes up, that doesn’t actually have much 
of an impact on overall costs. 

http://ns-ecmfl.ethz.ch
http://eepe.ethz.ch
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Is this not the case in Switzerland?
MANERA: We use four different types of reac-

tor and overhaul them on an annual basis. Since it 
came online, investment in the Beznau plant has 
been double what it originally cost to build! Clearly, 
however, the longer a power plant is in operation, 
the less reliable it gets. That’s why we need to con-
sider what we’ll do when the current fleet of nu-
clear power plants are finally decommissioned.

Won’t we still need nuclear power plants to  
ensure energy security in the future?

MANERA: Without nuclear power and af-
fordable storage capacity, we won’t be able to fully 
offset all the major weather-related volatilities in 
solar and wind power generation. I’m particularly 
concerned about scenarios where 100 percent of 
power comes from volatile sources such as wind 
and solar and there’s a high dependency on for-
eign countries. Nuclear power offers a reliable 
way to cover base-load demand and reduce our 
dependency on foreign energy. Why should we 
abandon a source of electricity that works so 
well?

I get the impression you disagree with that,  
Mr Filippini?

FILIPPINI: The idea of base load is becoming 
less relevant now that we have renewable energy 
and digitalised electricity networks. And nuclear 
power plants cost too much to produce and take too 
long to build. In a deregulated electricity market, no 
private-sector operator is willing to invest in nu-
clear power plants or provide insurance coverage 
for a nuclear accident. So the government has to 

bear the risk and cover the costs. Obviously, you 
could argue that the likelihood of a nuclear accident 
or terrorist attack is very low, but even small prob-
abilities pose a significant risk when you have the 
kind of population density we have in Switzerland. 
And, of course, nobody wants to have a new power 
plant or nuclear waste repository in their backyard.

MANERA: But the same applies to large solar 
installations such as the ones currently being 
planned in Gondo. Replacing the Leibstadt nuclear 
power plant would require 400 of those installa-
tions, each of which is approximately the size of 14 
soccer pitches!

Why does it take so long to build a nuclear plant?
MANERA: Before Europe started building its 

current batch of nuclear power plants, we hadn’t 
built any new ones for 20 years. That’s why today’s 
projects are taking so long. It’s very different with 
nuclear vendors from countries like South Korea, 
which take a project from start to finish in just a few 
years, as they did recently in the UAE.

FILIPPINI: But this is Switzerland, where it 
takes 20 years just to build a wind turbine on the 
Gotthard Pass!

SCHMIDT: You would also have to persuade the 
Swiss people to approve the construction of new 
nuclear power plants, and that seems like a hope-
less task at the moment.

How can we overcome all these problems?
MANERA: What matters now is charting the 

right course for the next 20 years with the techno-
logical solutions we have on hand today, not with 
what might be available in the future.

FILIPPINI: We need to be bolder if we want to 
make our energy and climate policy more effective. 
The time has come for Switzerland to take on a 
pion eering role again. We need new incentives, but 
we also need new rules and restrictions, because 
consumers and companies only act rationally to a 
limited extent.

SCHMIDT: We can also learn from history: be-
cause of a lack of coal, Switzerland shifted to hydro-
power and electrified its railways earlier than most. 
We’re still benefiting from those bold and visionary 
decisions today. And we also need to adopt more of 
a European mindset, because we’re too small to be 
self-sufficient in energy. 

“We can’t view the  
Swiss energy system in 
complete isolation from 

the European  
electricity system.” 

Tobias Schmidt
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If the transition to renewables is to succeed, we 
will need a viable means of storing surplus  
heat and electricity. Globe spoke to experts from 
ETH Zurich about the promising technologies  
that could help us reach net zero.
TEXT  Fabio Bergamin, Michael Keller

ON  
DEMAND

68 % 
of the 120 million  

batteries sold each  
year are recycled
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Switzerland aims to transition to a net-zero energy 
system by 2050. To meet this goal, it will need to 
replace fossil fuels with renewables. The Swiss 
government has also taken the decision to phase 
out nuclear power. As a result, its plans for carbon 
neutrality will require not only the electrification of 
transport and heating by means of electric vehicles 
and heat pumps, but also measures to compensate 
for the loss of nuclear generating capacity. To meet 
increased energy demand, Switzerland will primar-
ily rely on hydro and photovoltaic energy sources 
and, to a lesser extent, wind power.

But what about the times when the sun doesn’t 
shine and the wind doesn’t blow? “The grid has to 
constantly smooth out fluctuations in renewable 
generation and match supply to demand,” says  
Gabriela Hug, a professor at the Power Systems 
Laboratory at ETH Zurich. Hug also heads up the 
ETH Energy Science Center (ESC), which recently 

released modelling showing that a renewable en-
ergy system is both technically feasible and eco-
nomically viable. “Obviously, it won’t be simple,” 
Hug acknowledges. “And without effective energy 
storage, the transition to renewables won’t even be 
possible.” Energy storage systems stabilise the 
grid, providing the necessary capacity to offset the 
volatility of generation from renewable sources 
such as solar, wind and hydro. This requires tech-
nol  ogies that are able to efficiently convert electric-
ity and heat into a form that can be stored and then 
released back into the grid when needed – whether 
on a seasonal or minute-by-minute basis.

If Switzerland starts investing more in photo-
voltaics, it will end up generating more power than 
it needs at noon on a summer’s day. To make that 
midday solar power available both day and night, it 
needs short-term storage solutions. “But Switzer-
land’s biggest challenge is actually long-term stor-
age,” says Hug.

The country already produces too little elec-
tricity in the winter and relies on imports to cover 
increased demand – and this seasonal imbalance 
will only intensify as the transition to renewables 
gathers pace. “Photovoltaic plants in particular 
generate surplus electricity in the summer,” says 
Gianfranco Guidati, an expert in energy system 
modelling at the ESC. “But in winter the sun is weak-
er and heat pumps are keeping people’s homes 
warm – that’s when we see a gap between energy 
supply and demand.”

The key question for Switzerland is how to 
store this excess solar power from the summer to 
the winter. With demand for storage systems clear-
ly growing, Hug argues that the safest approach is 
to invest both in established and emerging technol-
ogies: “We still haven’t come up with the perfect en-
ergy storage solution.”

Yet energy storage shouldn’t be seen as an 
end in itself, says Guidati: “Switzerland’s goal is to 
achieve net-zero greenhouse gas emissions by 
2050. Storage is crucial, but it’s not the only way to 
help us meet that goal.” He believes we should tap 
into indirect methods of energy storage as well as 
physical storage capacity. “We need to take a mixed 
approach,” he says. The following pages present 
some of the methods that might feature in this mix.

“We still haven’t come  
up with the perfect  

energy storage solution.”
Gabriela Hug
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Robert Boes, ETH Professor of Hydraulic Engineer-
ing, sees hydropower as the backbone of the Swiss 
electricity system: “Hydro is our most important 
green energy asset, making up about 60 percent of 
our renewable generation. Its ability to store power 
also plays a key role in our net-zero strategy.”

Run-of-river hydropower plants channel  
water directly into electricity-generating turbines 
to supply renewable base-load power. These kinds 
of plants have no storage function, unlike reservoir 
plants, which can store water to provide flexible 
generating capacity on demand. The large reser-
voirs in the Alps primarily serve as a form of sea-
sonal energy storage. “The rain and melt water they 
collect in the spring and summer can be used to 
generate electricity in the winter,” says Boes. Yet, 
however much power these large lakes generate, 
they are still unable to store any of it.

Only pumped-storage plants have the ability 
to store electricity. They do this by pumping water 
from a lower to an upper reservoir and then empty-
ing the upper reservoir through the turbines to gen-
erate electricity on demand. Currently, hydro electric 
pumped storage is the only proven technology for 
the capture and release of large amounts of elec-
tricity. It offers powerful and flexible storage 
capabil ities – and that makes it the perfect choice 
for balancing the day-to-day and day-night variabil-
ity of photovoltaic power generation. Nonetheless, 
its capacity does not stretch far enough to resolve 
seasonal variations in electricity generation.

One way to reduce the winter energy gap is to 
build more reservoirs, but this approach is contro-
versial. Such projects often run counter to nature 
conservation goals and meet resistance. “I don’t 
think this option shows much promise,” says Boes. 
“Hydropower is a mature and very efficient technol-
ogy, but not enough attention has been paid  
to environmental aspects such as responsible  
water management.”

Researchers at ETH Zurich’s Laboratory of 
Hydraulics, Hydrology and Glaciology (VAW) are 
currently seeking ways to make hydropower more 
eco-friendly. Examples include improved bypass 
tunnels for sediment, and fish ladders to steer fish 
safely past reservoir inlets and turbines. “Hydro-
power won’t gain widespread acceptance until it 
does more to protect biodiversity,” says Boes.

In the grid itself, batteries can act as a kind of mini-
ature pumped-storage unit. If we have more decen-
tralised systems generating electricity on people’s 
rooftops in the future, we will need distributed 
small-scale storage devices to perform local net-
work balancing. Much like pumped-storage sys-
tems, batteries can be used to rapidly balance gen-
eration and demand. “Because battery size can be 
easily tuned to the application, they’re suitable for 
use as decentralised energy-storage devices in 
buildings,” says ETH professor Vanessa Wood.

When combined with photovoltaic panels,  
batteries can take pressure off the grid by offering  
local storage of excess electricity for a matter of 
minutes or hours. If all the solar power generated at 
peak times in residential areas were to be fed to the 
limited number of pumped-storage hydropower 
plants in the mountains, however, this could lead to 
bottlenecks in the grid.

 In the rapidly evolving battery market for 
homes and electric vehicles, the latest develop-
ments include the first community-scale batteries 
designed to balance short-term power fluctuations 
on a neighbourhood level. “The next key step is to 
make batteries even more efficient so that they can 
complete more charge cycles before losing perfor-
mance,” says Wood, who conducts research to  
understand the limitations of existing batteries and 
demonstrate novel battery concepts. “At the same 
time, we must find substitutes for problematic raw 
materials and develop methods to recycle batteries 
at low cost, without using too much energy.”  
Researchers all over the world are already working 
on solutions.

RUN-OF-RIVER AND PUMPED STORAGE  
AS BUFFER RESERVES

DECENTRALISED SMALL-SCALE STORAGE

“Hydropower plays  
a key role in  

our net-zero strategy.”
Robert Boes
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There is only one way to store electricity indefinite-
ly, at least for the foreseeable future. “If we ever 
reach a point in summer where we’ve exhausted all 
the short-term storage options and still have sur-
plus electricity available,” says Guidati, “then – and 
only then – should we consider converting it into a 
storable energy carrier.” He’s referring, of course, to 
the great hydrogen debate.

The idea is to use excess power to electrolyse 
water into hydrogen and oxygen. The hydrogen 
could then be stored in a suitable form and convert-
ed back into heat and electricity in the winter by 
means of a gas turbine or fuel cell. Alternatively,  
the hydrogen could be combined with captured CO2 
to produce synthetic methane. This not only has a 
higher energy density but can also be fed directly 
into the existing gas grid. Just one additional step is 
all it takes to obtain carbon-neutral liquid fuels for 
aviation or shipping.

“As yet, none of these methods are established 
and many are not financially viable,” says Hug. Syn-
gases could certainly serve as a long-term storage 
medium for solar power produced in summer, but 
most of the methods used to convert them back into 
heat and electricity are inefficient.  “The most efficient 
way to use excess electricity is to shift it directly into 
some other channel like charging electric ve hicles,” 
says Hug. Nevertheless, she considers synfuels vi-
able for applications that are difficult to electrify.

In an ideal energy system, we would use surplus 
solar power produced in summer to meet the in-
creased demand for heating in winter. Storing large 
amounts of electricity over a period of several 
months is not yet financially viable, but there is one 
way of transferring summer sunshine to the winter 
months: thermal energy storage. “Cost-effective 
technology is already available, and it’s well- 
established in countries such as Denmark,” says 
Guidati. Yet thermal energy storage remains a rela-
tively neglected topic in Switzerland.

Seasonal thermal energy storage (STES) 
technology captures heat in summer and releases it 
in winter. It requires large heat reservoirs such as 
basins, tanks or water-bearing layers underground. 
These store warm water that is heated in summer 
by means of heat pumps and surplus solar power. 
By shifting the production of heat to the summer 
months, STES systems reduce electricity demand in 
the winter and help to reduce the energy gap.  
Guidati believes thermal energy storage will play an 
important role in Switzerland in the future.

When it comes to short-term energy storage, 
pumped- storage hydropower plants and batteries 
are not the only option. Gravity batteries store po-
tential energy and then convert it into electricity, 
much like pumped-storage systems. But instead of 
using water, they store potential energy in a mass 
that is raised and lowered by a crane, for example.

Compressed-air energy storage systems are 
another alternative, though a slightly less efficient 
one. They work by pumping air into a reservoir or 
vessel to produce compressed air; this can then be 
used to drive a gas turbine to quickly compensate 
for load imbalances in the grid. Although a certain 
amount of heat is lost during compression, most of 
the heat produced can be recovered by storing and 
making it available again when unloading. 

A more efficient – but also more expensive – 
option is a flywheel: these are closer to batteries in 
terms of capacity, but they store energy in the form 
of rotational kinetic energy for just a few minutes at 
a time, once again to help stabilise power grids.

SEASONAL THERMAL ENERGY STORAGE

STORAGE IN ENERGY CARRIERS

GRAVITY BATTERIES AND COMPRESSED-AIR  
ENERGY STORAGE

“We must develop  
methods to recycle  

batteries at low  
cost, without using too 

much energy.”
Vanessa Wood
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ROBERT BOES is Professor of Hydraulic Engineering 
and Director of the Laboratory of Hydraulics, 
Hydrology and Glaciology at ETH Zurich. 

 vaw.ethz.ch/en/

VANESSA WOOD is a professor at the Institute for 
Electronics. She has been Vice President for 
Knowledge Transfer and Corporate Relations at ETH 
Zurich since 2021. 

 made.ee.ethz.ch

All the researchers are keen to emphasise that 
physical storage systems are not the only option. 
There are also other approaches that act indirectly 
like storage and help make the system more flex-
ible. For example, digitalised and automated power 
grids could monitor generation and consumption in 
real time to make the best use of available resour-
ces. “In the future, smart grid control will enable us 
to operate power networks closer to their maxi-
mum limits,” says grid expert Hug. If done success-
fully, this will make the system more efficient and 
reduce the need for operating reserves.

Demand must also become more flexible so 
that we can make the most of the electricity avail-
able at any given point in time. Smart load manage-
ment can help reduce the need to store electricity, 
says Guidati, citing the example of e-mobility: “Elec-
tric vehicles are mobile batteries that can help  
absorb peaks in photovoltaic generation in the day-
time.” This requires charging stations to be de-
ployed in locations where vehicles typically spend 
the day, such as workplaces, car parks and parking 
spaces close to the city centre.

According to the ESC’s calculations, Switzerland will 
also need to expand its electricity production in win-
ter. As well as building up hydropower reserves, this 
will also mean investing in alpine photovoltaic 
plants, geothermal power, or gas-fired power plants 
operating on biogas or syngas. Yet Hug rejects the 
idea of self-sufficiency, because any attempt by 
Switzerland to meet all its own electricity needs 
would be both inefficient and hugely expensive.

Switzerland will therefore continue to gener-
ate less electricity than it needs, which will mean a 
continuing dependence on imported energy. “Our 
models show that a secure and affordable energy 
system also requires smooth and effective power 
transfers to and from nearby countries,” says Hug.

Unlike Switzerland, Northern Europe has 
plenty of electricity in winter because countries 
such as Denmark have invested heavily in wind 
power generation, which peaks in winter. Switzer-
land could therefore import wind power in winter 
and export solar power in the form of pumped- 
storage hydropower in summer to quickly correct 
load imbalances in the grid.

This is a sensible approach because everyone 
benefits when countries balance out their different 
generating capacities through electricity trading. 
However, the lack of an electricity agreement makes 
cross-border electricity trading with the EU diffi-
cult. “That’s why regulated access to the European 
electricity market would be such an important step 
for Switzerland,” says Hug.

If it is to make a successful transition to re-
newables, Switzerland will need not only a broad 
mix of technologies, but also a blend of solutions 
ranging from decentralised energy production to 
international trading agreements. 

SMART POWER NETWORKS

IMPORTED ENERGY

“Electric vehicles  
are mobile batteries that 

can help absorb  
peaks in photovoltaic 

generation in the  
daytime.”
Gianfranco Guidati

GABRIELA HUG is a professor at the Power 
Systems Laboratory and Chair of the 
Managing Board of the Energy Science 
Center at ETH Zurich. 

 psl.ee.ethz.ch

GIANFRANCO GUIDATI is a project manager 
at the ETH Zurich Energy Science Center 
and an expert in energy system modelling. 

 esc.ethz.ch

http://vaw.ethz.ch/en/
http://made.ee.ethz.ch
http://psl.ee.ethz.ch
http://esc.ethz.ch
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Five ETH spin-offs are displaying the kind  
of innovative thinking that will determine the 
success of the energy transition.
TEXT  Chiara Diener, Karin Köchle and Corinne Johannssen

ILLUSTRATION  Benedikt Rugar
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OPTIMUM ENERGY CONCEPT

Should you go for geothermal technology, a wood-fired boiler or solar 
panels on the roof? When it comes to choosing the best type of system  
for your heating and energy needs, Sustainable System Solutions is  
on hand to help. This ETH spin-off uses special software to model the 
performance of specific energy systems and enhance their individual  
elements. The software takes into account not only the technical  
and environmental factors, but also financial and legal aspects, thereby  
delivering the optimum energy concept for family homes, industrial 
buildings or entire neighbourhoods.

 s3-engineering.ch

SUNNY PROSPECTS

Charge up on solar power and drive away 
emissions-free, propelled by the pure  
energy of the sun – a dream come true for 
electric-vehicle drivers, thanks to an  
ETH spin-off! Evtec develops charging and 
battery- storage systems that will also  
operate in tandem with photovoltaic instal-
lations. Evtec chargers are already in ac-
tion at a range of filling stations as well as 
in private households.

 evtec.ch/en

POWERING
AHEAD!

http://s3-engineering.ch
http://evtec.ch/en
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BODY HEAT 

Why not use body heat as a source of en-
ergy? That’s the idea being championed  
by ETH spin-off Mithras. The company 
makes thermoelectric generators that can 
convert body heat into electrical energy 
around the clock. When integrated in con-
sumer wearables such as fitness track-
ers, smartwatches or smart clothing – and 
placed in direct contact with the skin – 
these mini-generators can extend battery 
life or even make low-power devices com-
pletely energy self-sufficient.

 mithras.tech
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SHORTER SHOWERS 

There’s nothing nicer than a long, hot shower – were it not for the water 
and energy it consumes. A new shower head from ETH spin-off Amphiro 
can help train new habits: a digital display on the back shows real-time 
water use and temperature, while an LED traffic-light system rates your 
individual consumption. While showering, five polar bear symbols dis-
appear one by one, thereby alerting users to their use of energy. After-
wards, total consumption of water and energy is calculated. The Amphiro 
shower head is powered by an integrated hydrogenerator and does not  
require batteries.

  amphiro.com/en/

COMMUNITY POWER

More and more households are using photovoltaics to produce 
their own power. Naturally, there are times when these private 
producers generate more electricity than they can consume.  
ETH spin-off  Exnaton has now de veloped an energy-sharing plat-
form to help them market this excess power. Households team  
up in so-called energy communities to trade their electri city on a 
regional basis at spot prices. Large power plants can also use  
the platform to purchase power from private producers.

 exnaton.com
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FOR A 

163,620 
The number of fans sold 

during the 2018 
summer heat  

wave

ETH Zurich’s course in Applied 
Technology in Energy brings 
managers up to speed on the 
latest energy technologies,  
enabling them to make informed 
decisions in their day-to- day work.
 TEXT  Stéphanie Hegelbach

 IMAGES  Gianfranco Guidati
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Tim Kopka is relishing the role of being an expert 
instead of a student. It’s a Friday morning in June, 
and Kopka – who is currently pursuing a Master’s 
degree programme in Energy Science and Technol-
ogy – is in the ETH Main Building fielding questions 
from managers, lawyers and industry profession-
als. He recently completed a group project looking 
at the effects of climate change on the electricity 
grid – and his audience is keen to discuss the find-
ings. Today’s activity is part of the Certificate of Ad-
vanced Studies (CAS) in Applied Technology in Ener-
gy, which aims to give businesspeople a crash 
course in engineering. Reducing carbon emissions 
to net zero by 2050 will require a radical shift to-
wards renewable energies – a transition that will 
bring new challenges such as volatility in power 
generation. “Industry needs to make decisions on 
investments that have important implications for 
the future,” says Christian Schaffner, Executive  
Director of the ETH Energy Science Center. Together 
with Ulrike Grossner, Schaffner developed the syl-
labus for the CAS programme, which is part of the 
ETH Master of Advanced Studies in Applied Tech-
nology (MAS AT). The CAS programme provides in-
dustry executives with an in-depth knowledge of 
energy technologies, giving them the skills they 
need to safeguard their company’s energy security. 
“We want participants to see things from an engin-
eer’s perspective. By learning to understand and 
evaluate technical reports, they’ll be able to make 
well-informed decisions at a managerial level,” 
says Schaffner.

REAL-WORLD PROBLEMS On this particular Fri-
day, the CAS students are preparing to stage a mock 
board meeting. After completing an interactive on-
line module covering basic energy principles, they 
have explored the underlying maths and physics in 
two higher-level modules, one on energy systems 
and networks, the other on energy storage and bat-
teries. “Now they need to practise applying this 

COMPLEX 

technical knowledge in their managerial role,” says 
Schaffner. Having familiarised themselves with an 
industry case study, the participants are now get-
ting the opportunity to fire questions at Kopka, who 
worked on the same case study with five other stu-
dents in the first year of his Master’s degree pro-
gramme. In tomorrow’s mock board meeting, the 
CAS students will have to justify the decisions they 
would take as company directors on the basis of the 
report from Kopka and his colleagues.

This innovative teaching approach is based on 
real-world problems that are currently confronting 
companies in the energy sector. The case studies 
are provided by industry partners such as Hitachi 
Energy, which is keen to discover how to keep power 
networks operating reliably in the face of climate 
change. “Extreme weather events are becoming 
more frequent due to global warming. We need to 
understand their impact on supply security in order 
to enhance the resilience and sustainability of our 
energy systems,” says Elise Fahy, a scientist at  
Hitachi Energy. She provided technical input to help 
the Master’s students evaluate the case study, and 
she was clearly delighted by their level of motiv-
ation. “We have a complex task ahead of us. Spend-
ing time with tomorrow’s experts reminds me how 
important it is to share knowledge and learn from 
each other – especially in a field that is constantly 
evolving,” she adds. The case study showed the 
challenges power grids will face in coping with 
growing electricity demand for cooling on hot days. 
These results may provide useful input for the com-
pany’s future studies, says Fahy, who values her 
participation in the Master’s programme as a way of 
supporting the next generation of scientists.

THE BIG PICTURE Back in the CAS module, a live-
ly debate is taking place on the clash between the 
big-picture thinking of managers and the engineer’s 
tendency to fixate on numbers. “To begin with, I 
found it totally unrealistic to make calculations 

WORLD
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based solely on how a rise in temperature will affect 
electricity generation,” says CAS participant Federi-
ca Hunziker. But she gradually realised that having 
lots of in-depth studies is a vital part of tackling the 
bigger picture. Schaffner is fascinated by these 
kinds of debates. “The simple act of combining man-
agerial and engineering perspectives immediately 
plunges you into a more complex environment. It’s 
not a matter of right and wrong, but rather of quali-
tative and quantitative assessments,” he says. Busi-
ness graduate Hunziker agrees that both are impor-
tant: “We need engineers, but we also need general-
ists who can place their knowledge in a broader 
context.” Hunziker works for the Pfiffner Group, 
which makes power transmission components. Her 
company will profit from the switch to renewable  
energies and smart grids, which actively manage 
power generation, consumption and load. “We’re 
seeing increasing investment not only in power gen-
eration, but also in grid expansion – and that will 
drive demand for our products even higher,” she 
says. The CAS has given her the knowledge and con-
fidence to discuss issues with engineers and seek 
out their opinion, which she says is often neglected, 
especially in politics: “But I’ve also come to realise 
how hard it is to form a clear opinion on energy topics: 
everything’s connected, and every decision has pos-
itive and negative effects in countless other areas.”

AN OPPORTUNITY FOR NETWORKING The inter-
action between Master’s students, CAS participants 
and industry partners offers many benefits on a pro-
fessional level, but it also offers a valuable network-
ing platform. “Companies are on the lookout for  
people with specialist knowledge, and many of our 
Master’s students end up doing internships with  

Tim Kopka, Vizepräsident  
für Forschung an der ETH Zürich

CAS student  
Federica Hunziker.

CAS student Beatriz Carone and  
Master's student Tim Kopka.

“Industry needs to 
make decisions  

on investments that 
have important  

implications for the  
future.” 

Christian Schaffner
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industry partners. Some even get their first job 
through these networks,” says Schaffner. As the in-
dustry partner for this particular case study, Elise 
Fahy believes she can give the students valuable in-
sights into potential careers after they finish univer-
sity. Establishing new partnerships is also a priority 
for CAS participant Beatriz Carone, who always has 
a business card on hand. Employed by a company in 
the energy-hungry metal industry, she is something 
of an exception on the CAS programme, having stud-
ied mining engineering at university. Nonetheless, 
she has no doubts as to the programme’s benefits:  
“Energy technology is a field that offers all sorts of 
opportunities, but it’s easy to get left behind if you 
don’t keep up with the latest developments.” She’s 
hoping the CAS will give her the knowledge she 
needs to make informed decisions in her day-to-day 
work – but she too acknowledges the challenges in-
volved: “Problems in this field tend to have many 
different solutions. If you want to make the right de-
cision for your company, it’s vital to have a solid un-
derstanding of the technical and economic aspects.” 

SHOWING THE WAY FORWARD In the complex 
world of energy technology, Christian Schaffner 
sees the Energy Science Center (ESC) as a beacon 
lighting the way towards a secure and sustainable 
energy supply. The ESC brings together 55 profes-
sors from different departments, and Schaffner 
would like to see it become a hub of knowledge for 
the Swiss energy sector. “We want industry, gov-
ernment and the general public to see us as their 
first port of call for a science-based assessment of 
energy-related topics,” he says. Hence the ESC’s 
publication in June of a policy brief entitled “Steps 
to fossil-fuel independence for Switzerland”, a 
compilation of knowledge and insights from ETH 
experts. “You can’t expect a single professorship to 
communicate that kind of accumulated knowledge. 
It can only be done by an interdepartmental body 
such as the ESC,” Schaffner argues. From a scien-
tific perspective, many of the topics covered in the 
policy brief are common sense, but he firmly be-
lieves that ETH has a responsibility to convey that 
knowledge to a wider public. Whether through pub-
lic events such as "Energy Week @ETH" or his com-
mitment to collaborating with the Swiss Museum of 
Transport on an energy exhibition, Schaffner is a 
born facilitator – and his enthusiasm for joining up 
the dots also extends to ETH Zurich’s role in the 
continuing education market: “I said to myself: if 
ETH had one particular core competence that we 
could pass on, what would it be? I think the CAS 
provides the answer, because it’s the perfect ex-
ample of how we can communicate science and 
engineering to a group of people who studied or 
trained in different fields.” Schaffner sees his pri-
mary role as an enabler who brings Master’s stu-

Christian Schaffner,  
Executive Director of the ETH 
Energy Science Center.

JOINT INITIATIVE The ESC and energy research 
are supported by generous donations to  
the ETH Foundation. Funding is provided by  
the following partners: ABB Switzerland,  
Alpiq, Axpo, the Swiss Federal Office of Energy 
(SFOE), BKW, CKW, EKZ, ewz, GE Power, 
Repower, Shell, swiss nuclear and the Werner 
Siemens Foundation.

dents, industry partners and CAS participants to 
the same table. “When I see that other people on the 
course are also thinking about the energy transi-
tion, it gives me the motivation I need to take on the 
challenge myself!” says CAS participant Carone. 
Sandwiched between the more mathematically de-
manding aspects of the programme, the case stud-
ies provide a welcome sense of collaboration – the 
feeling of being part of a community that is dedicat-
ed to the energy transition. 
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Energy security is a topic that raises 
many questions but offers no easy  
answers – yet there is no doubt as to 
the complexity and urgency of the 
transition to a renewable future. ETH 
Zurich’s community of energy  
experts helps us take stock of the 
current situation.
 

ENERGY WEEK @ETH 2022

From 5 – 9 December 2022, the 
Energy Week will focus on the 
topic of "Energy in Transition":

 energyweek.ethz.ch

ENERGY      
  BOOST

ZUKUNFTSBLOG

Experts from ETH Zurich share 
their thoughts on the latest  
energy-related developments:

 ethz.ch/zukunftsblog-energy

ETH PODCAST

The "Energy fact check" pod-
cast explores popular theories 
about the future of energy:

 ethz.ch/podcast-energy

130  
The number of rapid 

charge points per 
100 km of motorway 

in 2021
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“I consider it my responsibility  

to give back.” 

Christian Buess, entrepreneur 

ETH alumnus and ETH Foundation donor 

ETH has shaped his life. That’s why Christian Buess is naming 

the ETH Foundation in his will. Discover more and order our 

information brochure about legacies:   
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Tanja Stadler is a professor in the Department of 
Biosystems Science and Engineering at ETH Zurich 
in Basel. She uses the metaphor of a tree to explain 
her area of research, likening the genetic variation 
that results from reproduction to the ramification of 
branches as they spread out from the trunk. “I tack-
le biological questions by reconstructing the tree 
from genetic sequences and then using it to calcu-
late the biological processes,” she says. This ap-
proach can be applied to practically any area of bi-
ology, including viruses that mutate and eco systems 
that evolve over time.

Stadler recently became a household name 
as the President of the Swiss National COVID-19 
Science Task Force. Her work translating the latest 
scientific findings for policymakers and the public 
made her a central figure in Switzerland’s pandem-
ic response. Yet the Rössler Prize – which is now in 

its 14th year – is not a reflection of her sterling work 
on the task force, but rather an acknowledgement of 
her remarkable scientific achievements.

“When I look at the list of people who received 
this award in the past, I feel immensely proud. It’s a 
tremendous honour, and I admire the generosity of 
someone who donates their own money to support 
scientific excellence,” says Stadler.

The annual award is made possible through a 
generous endowment by ETH alumnus Max Rössler. 
It honours promising young ETH professors at an 
exciting inflection point in their career. 

Learn more about the Rössler Prize:   
 ethz-foundation.ch/en/roessler-prize

Tanja Stadler  
      receives Rössler Prize
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Award ceremony for the 2022 Rössler Prize: Rector Günther Dissertori, this year’s winner 
Tanja Stadler, Max Rössler, Julia Dannath-Schuh, Pius Baschera.

http://ethz-foundation.ch/en/roessler-prize
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Funding research into 
geothermal energy

The first images of a coronavirus.

Last year, the Swiss National Science Foun-
dation (SNSF) announced an Advanced 
Grants funding scheme aimed at estab-
lished researchers from Swiss universities 
who wish to pursue pioneering, innovative, 
high-impact or even high-risk projects. The 
SNSF received 232 applications and se-
lected 24 for funding, six of which were 
submitted by professors at ETH Zurich. The 
SNSF Advanced Grants are a Swiss substi-
tute for the Advanced Grants awarded in 
previous years by the European Research 
Council (ERC). Due to their highly competi-
tive nature, these grants are regarded as a 
prestigious achievement by researchers 
right across Europe. 

The Academic Association of Scientific 
Staff at ETH Zurich (AVETH) recently pre-
sented its second Diversity Award, which 
honours scientific staff who have made  
a significant contribution to promoting  
diversity and inclusion at ETH Zurich. First 
prize this year went to the “Wall of Scien-
tists” team. Enriqueta Vallejo-Yagüe, Oli 
Walker and Fatma Abdi from the Depart-
ment of Chemistry and Applied Bio-
sciences compiled a list of inspirational 
scientists from the past which seeks to 
challenge historical biases. One example 
is Scottish virologist June Almeida, who 
was the first person to capture an image 

 
Advanced Grants for six 

ETH researchers
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Paying tribute to  
pioneering scientists

of a coronavirus while working with an 
electron microscope in the 1960s. The 
project underlines that scientific endeav-
our and talent are not defined by gender, 
origin, culture or ethnicity. 

Browse the Wall of Scientists:  
 wallofscientists.com

The non-profit organisation Energi Simulation is 
funding the establishment of a new group in  
the Department of Earth Sciences. Led by Maren  
Brehme, Senior Researcher in Martin Saar’s Geo-
thermal Energy and Geofluids group at ETH Zurich, 
the group will conduct research into the safe, effec-
tive and efficient exploration and exploitation of  
geothermal energy. By combining field work, lab 
work and simu lations, the researchers aim to help 
identify and unlock the potential of geothermal en-
ergy around the world. To support the programme, 
Energi Simulation will contribute 540,000 Canadian 
dollars (414,000 Swiss francs) over a three-year 
period via the ETH Foundation. 
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What kind of human research  
is ethically justifiable? Such  
questions fall within the remit  
of the ETH Zurich Ethics  
Commission. 
 TEXT  Karin Köchle, Florian Meyer

An 
independent 
authority

Research can find itself caught between the drive 
for new knowledge and the need to comply with eth-
ical standards. “The pursuit of scientific knowledge 
can sometimes clash with human interests and a 
person’s right to freedom,” confirms Marino Menozzi, 
who has been a member of the ETH Zurich Ethics 
Committee since its inauguration.

All the more important, then, that researchers 
should have access to an independent body capable 
of assessing the potential impact of their work. This 
was the reason why ETH Zurich set up its very own 
Ethics Commission some 25 years ago. Drawing on 
a broad base of expertise, the commission evalu-
ates the ethical compliance of human research pro-
jects that do not fall within the purview of a cantonal 
ethics committee. Following assessment, the Ethics 
Commission then submits projects to the Vice Pres-
ident for Research for final approval.

THREE AREAS OF EVALUATION Peter Wolf, an-
other long-standing member of the commission, 
conducts research into the use of technology to  
aid motor learning. In his view, ethical evaluation 
should cover three basic areas: the participants in 
the study, the nature of the research itself, and  
society’s expectations.

With regard to participants, researchers must 
ensure that test persons have not been misled, that 
their consent is informed and has been given freely, 
that the risk–benefit ratio is favourable and that no 
non-relevant data is being collected. As for the  
research itself, it is important to ensure it complies 
with the ethical standards that apply to the disci-
pline in question. Finally, public research receives 
its funding from society, whose expectations should 
also be taken into account. In some cases, this may 
lead to research goals being scrutinised and modi-
fied accordingly.

Each of these ethical aspects must be taken 
into account throughout the entire process: not only 
during evaluation, but also while planning and car-
rying out a project.

237 SUBMISSIONS In the case of the first research 
proposals submitted to the Ethics Commission, the 
focus was very much on the physical burden that 
might be placed on study participants. Today, the psy-
chological dimension assumes an equal if not more 
important role. Over time, the number of submis-
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When is human research ethically justifiable?  
This question was also posed during the  
development of the ANYexo rehabilitation robot.
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TWO NEW PLATFORMS 
The Ethics Resource Platform provides an 
opportunity for students and teachers to 
familiarise themselves with ethical issues.

 ethz.ch/ethics-rp

The Digital Trial Intervention Platform 
provides access to medical experts who can 
advise on and evaluate ethical questions.

 ethz.ch/dtip-en

Solidarity with 
Ukraine

PHILANTHROPY

Normally, the impact of a donation to 
ETH Zurich takes time to materialise. 
Whether its purpose is to sponsor 
talent, provide start-up funding for  
a new professorship, or enable an 
important building project, the results 
typically take years to emerge. But 
when it comes to students escaping 
the war in Ukraine, the situation is 
very different. ETH has taken various 
steps to show its solidarity with those 
affected, including scholarships for 
students who have fled to Switzerland 
and who wish to start or continue 
their studies at ETH. The fact that their 
country is at war is bad enough, so 
these young people should at least be 
able to continue studying and thereby 
regain some semblance of normality. 
Ukrainian applicants must still meet 
the same admission requirements 
as anyone else, but ETH has adopted 
a more flexible approach when it 
comes to deadlines and proof of aca-
demic achievement. The first stu-
dents bene fited from our fast-
tracked support back in the spring. 
The upcoming Autumn Semester  
will see the enrolment of a further  
20 Ukrainian students, who will also 
benefit from scholarships thanks  
to the generos ity of donors. Plenty 
more support will be needed in the 
future. 

 ethz-foundation.ch/en/ukraine

BY  

Donald Tillman
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sions has also increased. In the early days, there 
were between one and ten a year. By 2021, this had 
climbed to 237.

These days, many journals also demand proof 
of submission for ethical approval. Similarly, grant- 
awarding bodies increasingly make the allocation 
of funds conditional upon ethical criteria.

Projects involving surveys can be especially 
problematic. To minimise the risk of abuse, it is vital 
to ensure that only personal data actually relevant 
for the study is collected. Likewise, for surveys con-
ducted via social media, it can often be difficult to 
demonstrate that consent is informed and has been 
provided voluntarily.

Today, study participants are increasingly re-
cruited via crowdsourcing platforms. This prompts 
further ethical questions such as whether the re-
muneration is fair, what kind of people apply under 
these conditions, and how this might skew the study.

GLOBALISED AND MORE COMPLEX The globali-
sation of research also brings new challenges, such 
as how to handle different ethical standards in  
other countries. Similarly, the growth of AI may well 
further complicate the ethical assessment of re-
search projects. The commission is expecting an 
increase of submissions for projects in the fields of 
big data and medical data.

The commission also draws up guidelines and 
recommendations as new ethical issues emerge. 
And by initiating and moderating consultation and 
debate, it also helps untangle thorny ethical ques-
tions and raise awareness of such matters within 
the research community. For commission members 
Wolf and Menozzi, ethics is manifestly a key aspect 
of research and should therefore be firmly an-
chored within the teaching process. 

The Ethics Commission of ETH Zurich

 ethz.ch/ethics-commission

http://ethz.ch/ethics-rp
http://ethz.ch/dtip-en
http://ethz-foundation.ch/en/ukraine
http://ethz.ch/ethics-commission
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This year marks the 25th anniversary of venture, 
the leading competition for up-and-coming entre-
preneurs in Switzerland. The 2022 award cere-
mony, which was held at ETH Zurich, handed out 
prize money of more than 500,000 Swiss francs to 
15 innovative start-ups from five different indus-
tries. The winners included not only the three ETH 
spin-offs DeepJudge, Kaspar& and Versics but 
also five other start-ups with strong ties to ETH 
Zurich: Alter Ego, DeepPsy, Groam, Samplab and 
Veritic. For the first time, this year’s nominees 
were also judged on the sustainability of their 
business ideas. Since its inception, the competi-
tion – co-sponsored by ETH Zurich – has supported 
over 1,500 start-ups, which have created more 
than 15,000 jobs. The 262 winners alone have 
raised 2.3 billion Swiss francs in venture capital 
and registered nearly 900 patents. 

ETH start-ups among 
venture award winners

This year, the top 100 Swiss girls from the Mathe-
matical Kangaroo competition were once again 
invited by the Department of Mathematics to visit 
ETH for its “Kangaroo Goes Science” day. Run in 
cooperation with the Department of Civil, Environ-
mental and Geomatic Engineering, the Depart-
ment of Health Sciences and Technology, the  
Kangaroo Switzerland Association and the 500 
Women Scientists organisation, this event gives 
13- to 14-year-old girls with an aptitude for maths 
a chance to discover more about natural sciences 
and engineering. This year’s activities included a 
tour of the university in small groups, each led by 
a mentor. The girls also visited a laboratory and a 
maths workshop. One of the mentors was former 
ski racer and Olympic champion Dominique Gisin, 
who studied physics at ETH after retiring from 
competitive sport and is now actively involved in 
promoting girls’ education. 

Getting girls  
into maths

Top 100: the maths skills of these 13- and 14-year-old girls earned them a visit to ETH.
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ETH SPIN-OFF: SmartBreed

ESTABLISHED: 2021

PRODUCT: Breeding box for  
live animal feed

Chickens love to hunt insects. Breeding boxes from 
ETH spin-off SmartBreed bring this live food 
source right into the henhouse, replacing much of 
the soya that would otherwise be on the menu. 
Crickets and grasshoppers can be bred right on 
the farm under optimal conditions, with the stack-
able boxes using sensors to automatically regu-
late humidity, temperature and CO2. The boxes re-

quire a 12V power supply and an internet connec-
tion and are ideally kept in the barn at room 
temperature. Feed for the protein-rich insects 
consists of local agricultural by-products such as 
vegetable scraps and bran. It is dispensed into the 
box automatically through a funnel, with one batch 
providing enough feed for about a month. The 
SmartBreed system requires farmers to clean out 
the boxes and add fresh water once every four or 
five days. Breeding boxes are a great option not 
only for laying farms but also zoos, where plenty of 
animals like to eat insects. 

 smartbreed.ch/en

Live insects  
replace soya

http://smartbreed.ch/en


Master of Advanced Studies in  
Management, Technology, and Economics

Study leadership 
where inventions are born.

As a hotbed for technological innovation, 
ETH Zurich provides an ideal setting for a 
postgraduate management programme which 
integrates novel technologies at its core.

With the MAS MTEC degree you acquire 
the skills to leverage these technologies 
in a goal-driven and effective manner and 
confidently lead your team into the future. mas-mtec.ethz.ch

Inspired  
by the best
Continuing education for specialists and  
managers with academic backgrounds

MAS, DAS, CAS and short courses  
on www.sce.ethz.ch
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IN PERSON
You initially studied music in Basel. How come 
you then switched to physics in Munich?

You’re probably thinking I was worried about 
not being able to earn enough money as a musician! 
That’s an old cliché. But it’s not me. It was more 
about needing to put some distance between myself 
and school in order to realise that I was actually 
very interested in science. It’s also easier being a 
professional scientist and amateur musician rather 
than the other way around!

Music requires freedom and scope for creativity. 
Do these have a role to play in science?

Very much so, in my experience. But as well 
as requiring freedom and creativity, you’re con-
stantly on the lookout for new perspectives on a 
particular question, and you’re always reflecting 
critically on your own work. Plus there’s the perse-
verance it takes to get things done and also the 
need to work as a team with fellow academics. It’s 
a bit like chamber music!

Right now, you’re using mathematical models  
to investigate HIV infections. Do you see any  
parallels to COVID-19 infections?

In my work, I’ve actually taken the opposite 
route. What I’ve done is to adapt existing epidemio-
logical models in order to describe and understand 
the evolution and population dynamics of HIV with-
in an infected person. But you’re right: there are  
a lot of parallels. Were that not the case, my group 
and many of its former members would never 
have been so closely involved in the work of the 
Swiss COVID-19 Science Task Force.

You’re also Director of the Collegium Helveticum. 
What are your goals in this capacity?

We want to make the Collegium into a forum 
for lively exchange and creative expression. Those 
are pillars of intellectual freedom. In turn, it will 
boost Zurich’s status as a centre of scientific ex-
cellence, as well as attracting the odd dose of 
new talent.

What is it about interdisciplinarity that  
intrigues you?

I’m a mathematical biologist doing research 
into infectious diseases. Interdisciplinarity has  
always been something that arises quite naturally 
from the nature of the research problem itself. I 
don’t see interdisciplinarity as an end in itself. It’s 
all about taking those little intellectual detours 
that open up when you kick around ideas with  
experts from another field. In my experience,  
that’s much more effective than repeatedly bang-
ing your head against a brick wall! 

For  
SEBASTIAN BONHOEFFER,   

interdisciplinarity is  
all about taking the little  

intellectual detours  
that open up when  

exchanging ideas with  
colleagues  

from other fields.
TEXT  Karin Köchle, Corinne Johannssen

SEBASTIAN BONHOEFFER is Professor of Theoretical 
Biology at the Department of Environmental Systems 
Science. He has also served as Director of the 
Collegium Helveticum since 2021.
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R
U

B
R

IK
N

A
M

E

40

ALPINE PLANTS 
RESPOND TO 

CLIMATE CHANGE 
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area lies within easy reach of Zurich. “We 
should really set up an alpine research  
station here – that would be fantastic!”  
Alexander says.

To cover the full span of altitudinal 
zones, he and his colleagues have set up 
multiple experimental sites at different 
ele vations. The highest, Chrüzboden, is at 
2,000 metres; the lowest is at 1,000 metres. 
The other sites are located at 200-metre 
intervals between the two.

After a climb of some 1,400 metres 
around countless hairpin bends, we finally 
reach Chrüzboden. It’s June, and the cows 
are grazing among flowers of every shape 
and hue, meandering between patches of 
yellow, pink and purple.

Alexander parks the car and heads 
uphill to a patch of meadow that is protect-
ed from the cattle by an electric fence. In-
side the fenced area are his research plots. 
Some of these are enclosed in open-topped 
Perspex chambers, which provide passive 
heating to simulate global warming.

The researchers are studying how 
plant communities at high elevations re-
spond when confronted with species 

A glance down the vertiginous slope is 
enough to create a dizzying sensation of be-
ing airborne. Far below is the city of Chur, 
with tiny cars beetling among toy houses. 
Keeping a firm grip on the wheel, Jake  
Alexander ascends the potholed road, 
which in many places is too narrow for two 
vehicles to pass.

His destination is Chrüzboden, an  
alpine meadow situated above the tree 
line on the Haldenstein peak of the Calan-
da massif, some 2,000 metres above sea  
level. It’s a popular day trip from Chur, but 
Alexander is here in his role as Assistant 
Professor of Plant Ecology at ETH Zurich. 
For the past 15 years or so, he has been 
conducting experiments to better under-
stand the effects of climate change on  
alpine flora.

Calanda is the perfect location for 
this kind of research. Over the space of five 
kilometres, it encompasses the full range 
of altitudinal vegetation zones in the Alps, 
from the colline zone on the valley floor to 
the alpine belt at its 2,800-metre peak. The 
entire massif is remarkably uniform in 
both aspect and geology – and the whole 

TEXT AND IMAGES   Peter Rüegg

REPORT  Researchers from ETH Zurich 
are studying how alpine vegetation is  
responding to a warming climate –  
and how some plant communities are  
con tinuing to stand firm against  
newcomers from lower elevations. 
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1 
Project leader Professor 

Jake Alexander is  
investigating whether  
meadow flowers from  
lower elevations can  

thrive at 2,000 metres.

2 
The red marker shows 

where a brown knapweed 
was planted – is it fighting a 

losing battle against  
the indigenous plant  

community?

3 
The researchers  
admire a patch of  

luxuriant flora: plants from 
lower elevations enjoy  

good growing conditions  
at 1,400 metres  
above sea level.

moving up from lower elevations. Previous 
research has shown that, on average, 
mountain regions are warming twice as 
fast as the rest of the world. This creates 
potential for certain species to extend  
their habitat, either to higher elevations or  
higher latitudes such as in the Arctic (see 
box page 45). Alexander’s previous studies 
have shown that often alpine plants seem 
unfazed by global warming itself yet may 
struggle to cope with competition from 
new species migrating up the mountain.

BIGGER AND FASTER Sooner or later, 
this could lead to changes in the species 
composition of today’s alpine and sub-
alpine plant communities. New species 
mean new interactions – and because 
plants from the lowlands are bigger and 
grow faster, they are literally leaving 
smaller alpine species in the shadows. “A 
warmer climate gives them a competitive 
edge, and they’re threatening to displace 
alpine species,” says Alexander.

Species that migrate to the summits 
generally face less competition for space, 
light, water and nutrients because vegeta-

tion tends to be sparser at such high eleva-
tions. But the situation is different at the 
tree line, where species ascending from 
lower elevations encounter meadows and 
pastures with almost no gaps in the vege-
tation. These communities of plants have 
evolved over centuries – time enough for 
countless interactions to have emerged 
between individuals and species, including 
with microorganisms such as soil bacteria 
and fungi.

At current levels of warming, new 
species might find it tough to gain a foot-
hold, at least at first. But, as the climate 
gets hotter, they will gain a competitive 
edge – and, as plant species from the low-
lands establish themselves, they will cause 
a shift in both the composition and myriad 
interactions of the original plant commu-
nity. This is a phenomenon the researchers 
have already observed in experiments at 
their site at 1,400 metres.

“We want to discover how resistant 
today’s plant communities are against 
newcomers. We also want to find out 
whether species from lower elevations can 
already establish themselves higher up the 

1
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mountain and, if not, what’s stopping them,” 
says Alexander, as he surveys an experi-
mental plot filled with a profusion of meadow 
flowers.

The researchers first removed all the 
original vegetation from the square-metre 
plot. They then planted the bare soil with 
ten different species that are predominant-
ly native to low and medium elevations, in-
cluding meadow sage, brown knapweed 
and bladder campion.

Alexander turns his attention to an-
other densely vegetated plot, pushing the 
foliage apart with his hands. Buried in the 
middle is a brown knapweed plant, identi-
fied by a coloured plastic toothpick. Unlike 
its peers in the bare plot, this plant is small 
and bears a solitary flower. “It’s having a 
hard time competing against its new neigh-
bours,” he says. “But, in principle, it’s cer-
tainly capable of growing at this elevation 
in today’s climate.”

ANIMAL TRANSPORT However, the con-
quest of alpine or subalpine habitats by 
plants from lower altitudes is slower than 
expected, says the ecologist. He suggests 
that as well as resistance from existing 
vegetation, this may partly be due to the 
plants’ poor dispersal abilities. Some have 
seeds that can be carried by the wind, but 
those that don’t tend to rely on animals to 
disperse their seeds. For example, studies 
have shown that cows transport germina-
ble seeds in their gut.

One of Alexander’s Master’s stu-
dents will soon be embarking on a project 
to determine whether deer and chamois 
also disperse the seeds of certain plant 
species. Ultimately, these data should 
flow into mechanistic models that will 
help scientists predict changes in plant 
communities, including climate projec-
tions as well as dispersal mechanisms, 
interactions between plants, and the ways 
in which they evolve.

Alexander is already heading back 
down to Haldenstein and Chur, carefully 
navigating the car towards the houses far 
below. Reaching a hairpin bend, he takes a 
right turn to inspect their experimental 
site 1,400 metres above sea level. He 
parks the car at the end of the road and 
walks the last few hundred metres up a 
track. Soon he’s standing on the edge of a 
large clearing known as Nesselboden. It’s 
noticeably warmer here than 600 metres 
further up. The average temperature 3

2
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4 
Simulating the future 

with Perspex:  
temperatures inside  

the plexiglass  
structures are higher 
than on the outside. 

changes by approximately 0.5 degrees 
Celsius for every 100 metres of elevation, 
so a simple calculation suggests the air 
around us is now 3 degrees warmer. This, 
then, is the climate that alpine plants will 
be confronted with in the future.

STRUGGLE FOR RESOURCES The mead-
ow flowers transplanted to this plot are 
even more exuberant, flourishing both in 
isolation and in the presence of existing 
vegetation. They clearly have no difficulty 
competing with other plants that are  
native to this elevation. But things look  
ra ther different in one of the other 
square-metre patches of soil. As part of 
an earlier experiment a few years ago, the 
researchers transplanted the soil and its 
community of plants from 2,000 metres to 
this site at 1,400 metres, effectively cata-
pulting them into the climate of the future.

The patch is dominated by alche-
milla, more commonly known as lady’s 
mantle. “This species clearly has no prob-
lem with the new climate. But some of the 
other alpine plants that were transplant-
ed at the same time have already lost the 
battle for resources against competitors 
who are better adapted to warm tempera-
tures,” says Alexander, raising a hand to 
shield his eyes from the setting sun. “So, 
assuming it continues to get warmer and 
drier at higher elevations, this is what the 
plants up there will be facing.” Whatever 
the case, he says, they intend to study 

these research plots in the Nesselboden 
clearing for at least ten years to verify 
whether their predictions of how plant 
communities will change are accurate.

Alexander’s research will eventual-
ly reveal exactly how the flora on Calanda 
will evolve. But it certainly seems that 
change is inevitable – and that plenty 
more patches of white, violet and yellow 
flowers will soon be dotted across today’s 
alpine meadows. 

ARCTIC GREENING Ecosystem changes 
caused by global warming are unfolding at 
an even quicker rate in the Arctic than in 
mountain regions. As a result, the Arctic is 
becoming greener. Over the next few  
years, plant ecologists, soil scientists and 
microbiologists will be joining forces  
to study this phenomenon more closely. 
Funded by an ETH+ grant, the project will 
examine the local patterns and regulatory 
mechanisms of Arctic greening. In 
particular, the researchers will try to 
unravel how links between vegetation 
changes, soil microbial communities  
and soil development control the pace  
of ecosystems change in the Arctic.

4
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PROFILE  Wera Hotz Kowner 

FEMALE  
STEM PIONEER

TEXT  Samuel Schlaefli

IMAGES  Annick Ramp
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Our interview with Wera Hotz Kowner takes place at 
the former headquarters of Jakob Kowner AG in the 
centre of Zurich. Her father founded the company in 
1913 to provide electrical work and services, even-
tually establishing its head office on Oberdorf-
strasse. Wera Hotz Kowner subsequently ran the 
family business for over 40 years. Now aged 83, she 
still maintains a modest office at the same address 
and occasionally pops in “to stay on the ball”. Her 
grey-blue eyes sparkle during our interview – she 
has clearly lost none of her fascination with life. 
Just four years have passed since she handed over 
the management of the company and its 60-strong 
workforce to her daughter Regula. But she is very 
far from being retired. 

ELECTRIFYING SWITZERLAND When Jakob Kowner 
founded his company in Zurich in the second decade 
of the twentieth century, the electrification of 
Switzer land was already in full swing. As well as 
wiring individual buildings, he also hooked up entire 
villages to the grid. Meanwhile, his daughter Wera 
was getting top marks in mathematics and physics 
at FGZ, a private Gymnasium in Zurich. He quickly 
realised that she was the perfect candidate to take 
over the family business – and so began her father’s 
discreet efforts to encourage her to study electrical 

engineering at ETH. Her career guidance counsellor 
had very different ideas, arguing that a technical 
university was no place for a woman. Despite such 
resistance, in 1958 she became the first woman 
ever to embark on an ETH degree course in  
electrical engineering.

Hotz Kowner has never forgotten the commo-
tion she caused: “Whenever I turned up late for 
class, all the students would make a big deal of it  
by stamping their feet!” Some of the professors 
thought engineering was no place for a woman, she 
says: “I remember being given an assignment to de-
sign a pram. And another professor asked me to 
analyse the heat flows in a hob ring!” She relates 
these events without bitterness or resentment. “I 
just ignored them, focused on my studies and en-
gaged with those students and doctoral assistants 
who treated me with more respect,” she says.

Despite the intimidation she faced, Hotz 
Kowner still has fond memories of her student 
years. She particularly enjoyed the opportunity to 
meet people from all over Switzerland, as well as 
from Norway and France. “I also remember a Bra-
zilian student who offered to make me a snake 
soup. Of course I said yes, because I was eager to 
try out everything I could!” she says. Other stu-
dents invited her to sports events and took her wa-
ter skiing on Lake Zurich, and she continues to be 
a member of the Zurich Academic Sports Associa-
tion to this day. She recently gave up Pilates be-
cause it was “too boring”, but has already replaced 
it with muscle pump classes, she says, unable to 
repress a smile.

FROM ETH TO NEW YORK Her degree course in 
electrical engineering included a compulsory six-
month internship at Brown, Boveri & Cie (BBC, now 
ABB). She was the first female intern the company 
had ever employed. “The men had no idea what to 
do with me," she recalls. "They sent me off to the 
precision mech anics workshop and gave me some 
white cloth gloves to protect my fingers!” Hotz 
Kowner then turned up in workman’s overalls her 
father had given her, and soon she was commuting 
to Baden and showing her colleagues at BBC that 
women can get their hands dirty, too.

As soon as she graduated, the young engi-
neer found herself itching to travel. Her family 
knew people in New York, so she packed her bags 
and landed a job in a big engineering firm almost 
as soon as she arrived. Hotz Kowner ended up 
working on a variety of projects, including the elec-
trification of the prestigious Lincoln Center. She 
shared an apartment with two American teachers 
on Fifth Avenue, the famous street that borders 
Central Park in downtown Manhattan. She recalls 
the apartment being noisy, dirty and dusty, and 
says her flatmates ate almost nothing but ham-

PROFILE  Wera Hotz Kowner  
was the first woman to study 
electrical engineering at ETH  
Zurich. Successfully rising above 
the condescension shown by 
some of her professors, she  
focused on preparing herself for 
her new job as managing  
director of the family business.
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burgers: “Sometimes, when they were out, I would 
make myself some rice pudding with a few slices 
of apple.”

Hotz Kowner often went to Broadway music-
als, and she travelled to both Florida and California 
by Greyhound bus. Two years into her stay, her 
American employer offered to sponsor her green 
card, and she was tempted to stay longer. But her 
decision was swayed by the deteriorating health of 
her father back in Zurich, and she eventually decid-
ed to jump on a ship and return to her family, via 
Rotterdam. Her father died four years later, and she 
suddenly found herself in charge of a company with 
120 employees, many of whom were engineers and 
electricians. “I knew about planning, but I didn’t 
have a clue about the actual work on site,” she re-
calls. The electricians expected firm leadership – 
and they initially had little faith in their new boss. 

This all coincided with a boom in the construc-
tion industry and a huge influx of new orders. The 
company quickly grew to over 200 employees and 
opened additional offices in Erlenbach, Freienbach, 
Regensdorf and Glattbrugg. “It was all pretty stress-
ful,” she says. “In retrospect, I would have been bet-
ter off hiring a managing director and focusing my 
efforts on bringing in new orders.” Back then, how-
ever, she thought she had to do everything herself.
 
GETTING MORE WOMEN INTO STEM CAREERS It 
was during this same period that Hotz Kowner be-
came a mother. Even with six children, however, she 

never entertained the idea of staying at home  
full-time. “I’ve always believed women should re-
turn to the workforce after having children. Taking 
too much time off derails your career,” she says. She 
readily acknowledges the importance of having a 
husband who is willing to pitch in – for example, by 
sneaking their daughters into a meeting when they 
need breastfeeding, as happened in her own case. 
Nannies also played an essential role.

“Women are good communicators, and they 
tend to be more adaptable and resilient,” says Hotz 
Kowner. “That makes them invaluable in the work-
place, especially in technical jobs.” She spent years 
working with special-interest groups to campaign 
for more women in STEM professions, both at the 
Swiss Society of Engineers and Architects (SIA) and 
the Swiss Academy of Engineering Sciences (SATW). 
She also visited secondary schools and companies 
to give talks on the role of women in leadership  
positions. “The situation has definitely improved, 
but it’s still not easy,” she says, citing examples such 
as the ongoing challenge of finding female appren-
tices for electrical engineering.

Hotz Kowner continues to take a keen interest 
in engineering. As well as attending lectures at the 
Zurich Technical Society and the Swiss Management 
Association, she has also maintained her ties with 
the SIA after many years working for them as an 
auditor. But, with 14 grandchildren to her name, the 
energetic ex-managing director also has other de-
mands on her time. Once our interview at the former 
headquarters of Jakob Kowner AG is over, she’ll be 
jumping on the train and heading to her holiday flat 
in Zuoz. Six of her grandchildren are already there, 
eagerly awaiting their grandmother. Perhaps they, 
too, will study STEM subjects in the future – and 
some of them may even make up the next generation 
of managers in the family business. 

WERA HOTZ KOWNER studied electrical 
engineering and business administration  
at ETH Zurich from 1958 to 1963. After 
completing internships at Brown, Boveri & Cie  
in Baden (now ABB) and at CEM in Paris, she 
spent two years working for the engineering 
firm Syska Hennessy in New York. In 1970,  
she took on the overall management of Jakob 
Kowner AG, eventually handing over the reins  
to her daughter Regula Hotz in 2018. Regula 
previously studied food science at ETH Zurich. 
Wera Hotz Kowner has been a donor to the  
ETH Foundation since 2013, contributing in 
particular to the Excellence Scholarship 
programme. 

47



48

G
LO

B
E

 —
 3

/2
0

2
2

Im
ag

e:
 J

oh
an

ne
s 

R
eb

sa
m

en
 / 

E
TH

 Z
ur

ic
h

AGENDA

DISCOVER

  22 November 2022, 6.15 – 7.15 p.m.

Evolution in the lab
How do synthetic biologists hope to teach 
evolution new tricks? What does XNA have 
to do with DNA? And why is this work so  
vital for antibiotics, COVID vaccines and  
other future medical developments?  
Take this tour in Basel to find out!

ETH Zurich Basel, Klingelbergstrasse

Sign up for this and other tours:

  tours.ethz.ch/en

  Until 13 November 2022

Lines from East Asia –  
Japanese and Chinese art
Discover the East Asian treasures of the 
Graphische Sammlung, including works  
by Utagawa Hiroshige and Katsushika  
Hokusai as well as a delightful series of  
100 botanic al drawings by artists Katō  
Chikusai and Hattori Sessai. 
 
ETH Zurich, Zentrum campus,  
Graphische Sammlung

Find out more at: 
 gs.ethz.ch/en

  Until 30 September 2022

Digital Gotthard
This exhibition showcases the Gotthard as  
a digital, animated landscape. On a large 
screen and equipped with VR glasses, visit ors 
can immerse themselves in the various  
layers and dimensions of this Alpine region. 
They will encounter detailed landscape  
features along the way, as well as the rail  
and road infrastructure so characteristic  
of this area. The experience is enriched by 
sounds linked to specific locations. The  
different layers of the digital landscape enable 
visitors to experience the Gotthard Massif 
from both a bird’s-eye and a mole's perspec-
tive at the same time. The result is an aesthetic 
abstraction that fires the imagination.

The exhibition was developed by Pro-
fessor Christophe Girot from the ETH Chair  
of Landscape Architecture. It celebrates not 
only the beauty of the Gotthard Massif but  
also a key chapter in the history of Swiss 
transport engineering.

 
ETH Zurich, Zentrum campus, Main Building

Find out more: 
  girot.arch.ethz.ch/events-conferences/ 

gotthardenglish
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A digital journey through Switzerland’s  
best-known massif

http://tours.ethz.ch/en
http://gs.ethz.ch/en
http://girot.arch.ethz.ch/events-conferences/gotthardenglish
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AUDIO

   14 October and 11 November 2022, 7.30 p.m.

Autumn concerts
The Musical Discovery series of concerts at 
ETH and UTZ continues with a programme 
dedicated to Romantic music – a perfect fit 
for the autumn season and a mood of mild 
nostalgia. As ever, the cycle features young 
virtuosi who have already scooped top  
prizes at leading international music com-
petitions. This autumn, concert- goers  
can enjoy performances by Jae Hong Park,  
Veriko Tchumburidze and Can Çakmur.

Auditorium of the University of Zurich

Information and tickets:  
 musicaldiscovery.ch
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The Railway Operations 
Laboratory at ETH Zurich
How a model railway helped prepare  
rail operatives for the world of work.
 

For almost 70 years, ETH Zurich ran its very 
own rail operations lab. This was used to 
educate and train several generations of 
railway professionals from rail companies, 
universities, industry and transport con-
sultants. It was also a source of joy to count-
less visitors.

In 2021, the Railway Operations  
La boratory was decommissioned at ETH  
Zurich and placed in the hands of a new 
body. It is now located in Dübendorf and re-
mains open to the public. This book pre-
sents a richly illustrated history of the Rail-
way Operations Laboratory and features  
the recollections of numerous people involved 
as well as previously unknown documents 
from archival sources.

vdf Hochschulverlag AG

ISBN: 978-3-7281-4122-4

 ebl-schweiz.ch/en/events

  From 19 September 2022

Back to the roots
The third and latest addition to ETH Zurich’s 
app-guided tours is dedicated to the agricul-
tural sciences and the question of how they 
help feed the world. During this 60-minute 
tour on the Zentrum campus of ETH Zurich, 
participants discover key chapters in  
this 150-year-old story while also getting 
the chance to win a variety of generous 
prizes.

More information on this and other ETH App 
Tours at: 

  tours.ethz.ch/en

BOOKS

vdf Hochschulverlag AG an der ETH Zürich
www.vdf.ethz.ch
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Während nahezu 70 Jahren existierte an der ETH Zürich ein 
Eisenbahnbetriebslabor. Die Einrichtung diente der Aus- und 
Weiterbildung mehrerer Generationen von Eisenbahnfachleuten 
aus Bahnunternehmen, Hochschulen, Industrie und Beratungs-
büros. Zudem begeisterte die Anlage unzählige Gäste. 2021 wurde 
das Eisenbahnbetriebslabor an der ETH Zürich stillgelegt und  
an eine neue Trägerschaft übergeben. Es lebt nun in Dübendorf 
weiter und bleibt öffentlich zugänglich. Aus diesem Anlass hält 
das vorliegende Buch die Geschichte des Eisenbahnbetriebs-
labors in Wort und umfangreichen Abbildungen fest. Zahlreiche 
Ak teure und Archive steuerten dazu ihre Erinnerungen und 
bisher unbekannte Unterlagen bei.

Der Autor
Fabian Jeker ist hauptberuflich bei der SBB AG beschäftigt. In seiner 
Freizeit geht er einer nebenberuflichen Tätigkeit als freier Autor 
und Fotograf in den Bereichen Modelleisenbahnen und historische 
Eisenbahnen nach.

9 783728 141224

ISBN 978-3-7281-4122-4

Fabian Jeker

Archive und Akteure: Die  Geschichte des Spiels  
mit der Modellbahn an  einer  Universität

Eisenbahn
betriebs labor

Das

der ETH Zürich
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Jae Hong Park, Veriko Tchumburidze and  
Can Çakmur (from left)

http://musicaldiscovery.ch
http://ebl-schweiz.ch/en/events
http://tours.ethz.ch/en
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Precision Drive Systems

maxon guarantees the highest quality products, processes, and certification in the drone market. 
maxon’s UAV drive systems consist of BLDC motors, ESCs, and propellers built for the utmost 
safety and efficiency. They provide high thrust, high power density, optimal efficiency, and long 
lifetime for the best environment resistance. Benefit from more than 60 years of experience  
and drive technology that has been tested successfully time and time again on Mars.  
Contact our specialists: uav.maxongroup.com

maxon UAV drive systems.
Safe and efficient.
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