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Disclaimer

The views, information, or opinions expressed in the hereafter included texts are solely 
those of the experts involved. Zero Emission Group aims at giving an informative overview 
on the covered subjects, but does not take responsibility for any errors or omissions, or 
for the results obtained from the use of this information. All information in this report is 
provided „as is“, with no guarantee of completeness, accuracy, timeliness or scientific cor-
rectness. In addition, since the texts are written by student members of ZEG, they should 
not be considered as a scientific publication.

It is scientifically recognized that human activities have already led to the 
exceeding of four planetary boundaries among nine and when continuing 
as hitherto, unprecedented and irreversible changes will take place. The 
very existence of a habitable and stable biosphere is at stake and the 
possibility to reverse this evolution diminishes from day to day. 

Fortunately, science can not only contribute to a better understanding 
of these issues, but also identify innovative pathways to overcome them. 
In concert with industrial and political stakeholders, scientists are now 
taking part in a very exciting journey towards rethinking innovation with a 
forward-looking approach. 

In the context of lockdown and international push for a sustainable reco-
very due to Covid-19, our Energy & Resources Forum could not occur at a 
more appropriate time. The online format allowed more than 400 visitors, 
coming from 5 continents, to hear the take of our 22 international experts 
over the full day. Thanks to our robust digital infrastructure, participants 
could choose between panel, workshop and networking sessions:

Panel Sessions

During panel sessions, three trios of high-level experts from the public 
and private sector were envisioning together integrated solution pa-
thways to face the most pressing issues of our time: ecosystem services, 
global digitalization and a sustainable building sector. The panel sessions 
were streamed live on our and our partner’s websites, and the audience 
had the chance to ask questions live via an online chat.

Workshop Sessions

During our workshop sessions, 4 up to 6 experts and around 40 partici-
pants with diverse backgrounds analysed the constraints within the to-
pics of electric mobility, renewable grids and nuclear energy and imagi-
ned how a sustainable future might look like.

Networking Sessions

In between our informative sessions, we provided the participants and 
our experts with a special opportunity to meet and greet online. Our net-
working sessions enabled discussions on a personal basis between stu-
dents, teachers, engineers and experts from all around the world. They 
served as a replacement for the informal aspects of a conference and 
thus rendered our Forum as real as possible. 

Thanks to these three formats, we created a space for political, industri-
al and academic stakeholders to position themselves within a scientific 
frame on the energy and resources issues. This report presents all the to-
pics discussed during the day and highlights the main outcomes in terms 
of concepts covered and projects launched, as well as it provides insights 
on the solutions found in order to hold an online conference. 

List of abbreviations:

CO2   Carbon dioxide
Cu  Copper
EPFL  École polytechnique fédérale de Lausanne
ETHZ  Eidgenössische Technische Hochschule Zürich
EV  Electric vehicle
H2  Hydrogen
ICT  Information and communications technology
IEA  International Energy Agency
IT   Information technology
LCA  Life-cycle assessment
MIT  Massachusetts Institute of Technology
MSFR  Molten Salt Fast Reactor
PV  Photovoltaics
REE  Rare-earth element
RES  Renewable energy source
RTMP  Real-Time Messaging Protocol
SV  Sciences de vie (french: Life Sciences)
UNECE  United Nations Economic Commission for Europe
UNIL  Université de Lausanne

Introduction
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Towards transformative changes in the industry

Humans are benefiting from nature and ecosystems in many ways, yet 
do not respect those services enough today, as indicated for example by 
the rapid species decline in the last centuries. Jean-Paul Paddack sho-
wed in his opening speech how nature loss and climate change are risks 
not only to society but as well to business. Thus, he promoted to protect 
and restore nature with the goal of zero loss of natural habitats, zero ex-
tinction and halving the worldwide ecological footprint. Susanna Fieber 
stressed out that the biodiversity footprint of Switzerland is four times too 
high, the major factor of this footprint being food trade including meat 
production. She suggested that the Swiss industry should analyse supply 
chains for biodiversity risks, perform hotspot analysis and develop met-
hods to measure, for example, food waste along the whole supply chain. 
The concrete examples of tools that were presented by Xavier Bengoa 
such as «geoFootprint» showed how and by which means companies 
can analyse and improve their impact.

During the discussion it became clear that there is still a need for more 
awareness towards the use of ecosystem services and its threats such as 
biodiversity loss. A key element is to transmit knowledge and role-mo-
dels, especially in agriculture and the associated deforestation. Indeed, 
companies that invest in sustainability and take the cost of analysing and 
improving their footprint not only perform better in terms of innovation, 
but also become more resilient to crises. The awareness and the know-
ledge of these facts should ideally lead to an environmentally engaged 
stewardship of the important companies. This in turn brings the one-pla-
net footprint into the business models and leads as well to the realization 
that when working towards sustainability, working together is much more 
effective than staying in permanent competition.

Environmental benefits and costs

The discussion about global digitalization evolved around the conflict 
between on one hand, the efficiency gains that digital solutions can pro-
vide and on the other hand, the energy and resource consumption of IT 
infrastructure. Antonin Guez started the discussion with a positive outlook 
on how two of the least digitized industries, the energy and the building 
industry, could profit from IT solutions. One example is the creation of 
digital twins of cities, which merge infrastructure data with usage and 
sensor data in order to decrease air pollution, carbon emissions or traf-
fic. Xavier Verne pointed out that such solutions can indeed reduce CO2 
emissions, but that once they are implemented, cities might be temp-
ted to use them for more, not necessarily sustainability related projects, 
which again would increase their energy consumption. In a similar vein, 
he argued that, for example, the push towards remote work in the current 
crisis reduces CO2 emissions, yet people might want to use higher reso-
lution for video conferences in the future, driving emissions up again. Ho-
wever, according to Babak Falsafi, the two main drivers for the significant 
growth of data centres in the next few years will be the Internet of Things 
and artificial intelligence. Data centres will not only grow in computatio-
nal power, but also in size and number, because their efficiency will not 
increase as much as before, illustrating the end of Moore’s Law. 

In reply to the question on how much IT companies themselves are in-
terested in reducing the resulting carbon emissions, Antonin Guez put 
forward a growing demand of green energy by companies building data 
centres. Falsafi mentioned that at least big IT companies in the US provi-
de analyses to identify their electricity sources, though Verne noted that 
these analyses typically do not include the carbon footprint of building 
the data centre infrastructure itself. As far as regulations and incentives 
for the industry to reduce carbon emissions are concerned, Falsafi sees 
Europe at the forefront as well as the pillar for sustainable technologies. 
At the same time, he sees the challenge of regulations as a problem that 
can only be solved on a global scale, elseways IT companies might move 
abroad to build their data centres in countries with fewer regulations.

Panel: Ecosystem
Services

Jean-Paul Paddack, Susanna Fieber
&  Xavier Bengoa

Panel: Global
Digitalization

Xavier Verne, Antonin Guez
& Babak Falsafi
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Resource-efficient solutions for carbon neutrality

The building sector is one of the biggest emitter of CO2, thus facing huge 
challenges to reach carbon neutrality, but also showing a high potential 
for improvements. The panel discussion was mainly focused on energy 
efficiency and insulation, which has been improving in Switzerland over 
the last decades. Indeed, although the inhabited surface increased by 
8%, the fossil fuel used for heating was reduced from 71 to 57 TWh ac-
cording to Roger Nordmann. Technology has played a key role providing 
society with efficient solutions, such as heat pumps, thermal insulation or 
solar water heaters. It allows us today to build « Minergie P » buildings 
aiming at total autonomy, such as the «La Cigale» project presented by 
Guillaume Massard. Moreover, subsidies have shown their efficiency in 
driving people to more sustainable choices, such as triple glazed win-
dows which have become the standard in the sector thanks to the now 
stopped subsidy. 

Claudia Binder insisted on the crucial role of experts, including architects, 
as they are the most important factor when it comes to decision, even 
before personal or financial interest, which is why their formation needs to 
be adapted to climate change. She argues that a lot of people think ab-
out changing. Meaning that if there is the proper institutional foundations, 
change is made possible by a coevolution between social and technical 
progress. Unfortunately, a lot of problems come from shared property, 
condominiums, where a project needs everyone’s agreement, and also 
older people that are unwilling to invest heavily if the project will only be 
profitable in 30 or 50 years.

Finally, a few trends were discussed such as the reuse of construction 
waste in circular economy, which is developed at EPFL and shows a big 
potential, or the building information modelling (BIM) which is a digital 
and interoperable tool for all stakeholders in construction projects. Ho-
wever, BIM can be misleading as it needs huge amounts of data in order 
to work properly.

Ecosystem 
Services

Global
Digitalization

Building
Sector

Panel:
Building Sector

Claudia Binder, Roger Nordmann
&  Guillaume Massard
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Electric mobility plays a crucial role in sustainable societies and the pos-
sible solutions come with their own benefits and disadvantages. During 
the Energy & Resources Forum the experts and participants shed some 
light on the role of hydrogen and the necessary resources for electric 
vehicles regarding the coming energy transition. 

Hydrogen, vector of an integrated clean energy system

Fuel cell systems are a clean, efficient and reliable power source based 
on H2. Yet nowadays H2 is still expensive and a long term financial be-
haviour is difficult to foresee. Nevertheless, thanks to a reduction of fuel 
cell prices and increased H2 production, it is predicted to become more 
cost-effective in the long run. Gaseous H2 is highly volatile and can there-
fore be used locally, or it can be converted into its liquid form to be used 
on a global scale. However, the volume needed for H2 is enormous and 
storage can be dangerous. These two parameters are, for the moment, 
justifying the rejection of H2 used as a multi-seasonal storage.

H2, from experimental to industrial maturity

Individual hydrogen cars and an increased usage of hydrogen in the grid 
would imply the development of a very large supply and storage net-
work. Hydrogen can be mixed in the grid, yet at a small scale, it is not en-
ergetically beneficial to liquefy it. Furthermore, pipelines are expensive to 
be implemented on a large scale. Fortunately, a part of the distribution of 
hydrogen in Europe could be achieved using existing pipelines, and there 
are also new ones under construction. Otherwise, hydrogen is currently 
transported by lorry, though this method comes with higher energetic 
and financial costs. In conclusion, at first the use of hydrogen for vehicles 
is easier to implement for lorry and then individual cars.

Overcoming issues for clean EV production and use

Electric vehicles may very much appear as a solution regarding energetic 
as well as pollution problems. In fact from a technical point of view, EVs 
could be environmentally friendly. However, we must deal with certain 

constraints such as material criticality. Indeed, such vehicles require spe-
cific and rare materials (e.g. lithium or REE), which will become scarce 
in the foreseeable future. This problem could be addressed by recyc-
ling which is not yet widely implemented though. Another problem is the 
energy consumption during the use phase : if the grid does not provide 
environmentally friendly energy, EVs will not be sustainable as well. Hen-
ce, while EVs could become clean, we have to rethink as well the way we 
use individual vehicles as the cleanest one is none at all.

How far can we improve EV material sustainability?

There are two major challenges regarding material sustainability for EVs: 
the monopoly of certain regions in sourcing of critical materials and the 
process of sourcing itself. During the sourcing process of REE for exam-
ple, toxic and radioactive waste is generated causing most countries to 
abandon sourcing. Which is why more than 80% of REE are nowadays 
produced in China where environmental regulations are lax. Solutions to 
these issues could be substitution, diminishing the demand or recycling. 
Finally, material sustainability is as well about making a product last as 
long as possible and in order to achieve this, clever LCA are needed.

During the sourcing process of REE, toxic and radio-
active waste is generated causing most countries to 
abandon sourcing. Which is why more than 80% of 
REE are nowadays produced in China where environ-
mental regulations are lax.

Substituting unsustainable materials and technologies

Substituting unsustainable materials by new ones is often seen as an 
overly simplified solution to environmental problems. Such substitutions 
need to be thought through well to minimize secondary negative effects 
that come along with. Furthermore, one should consider non-materialis-
tic substitution such as a replacement by a service or process. An exam-
ple of today‘s substitutions are ICT applications which can be used to 
reduce mobility. As a result, the ICT sector is predicted to consume 20% of 
the global electricity and might contribute 8% of the total CO2 emissions 
by 2025, which shows the downside of substitution caused by secondary 
effects.

Workshop:
Electric Mobility

Alessandra Hool, Martin Bäumle, Antonin Guez, 
Hubert Girault, Gwendolyn Bailey  & Cynthia Illi
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Standing on the verge of the energy transition, we are procured to bring 
leaders in their respective field together and mutually collaborate to find 
integrated solutions for a sustainable energy grid.

Sustainable Energy Geopolitics 

Geopolitics can support sustainable mineral extraction for a low-carbon 
energy supply actively. The four main recommendations are: (1) Diver-
sify mining enterprises for local ownership and livelihood dividends. (2) 
Acknowledge the limits of traceability. (3) Explore new resource streams 
(recycling schemes, substitution and material intensity reduction). (4) In-
corporate minerals into climate and energy planning. For instance, the 
IEA plays an active role in the international energy policy and has to adapt 
continuously to a changing world.

Interlinking Power & Gas grids?

To make the transition to a resilient and low carbon society, one of the key 
issues is the organization of the energy grid. Our experts and participants 
discussed on how to plan and interlink new power and gas grids as well as 
how we have to transform the existing grids, for example gas, to provide 
a low carbon transport system based on hydrogen. Furthermore, in order 
to interlink the grids, both the power and gas grid should be considered 
as one entity. In that view, it is crucial to abrogate any conversion fee from 
power to gas or vice-versa, meaning that only the end user pays the grid. 

Stabilizing Photovoltaics (PV)

Since the necessary extension of PV would cause enormous overproduc-
tion in summer, intermittence and solutions to stabilize the grid like peak-
shaving1 were explored. It was assessed that various storage methods are 
needed in order to achieve affordable electricity and to ensure enough 
energy during winter. The benefits and disadvantages of an innovative 
approach regarding the storing of energy, a concrete flywheel, were the-
refore analysed. It is scalable and useful for peak-shaving, domestic sto-
rage and frequency regulation in particular.

Stabilizing Smart Grids

The aforementioned concrete wheel was presented in this working group 
as specific case of new electricity storage. Participants analysed why the-
se concrete wheels may well be the future solution for frequency stabili-
zation. Then, by focusing on the impact on the bulk power system reserve 
of dispatch-by-design power distribution networks, the group highlighted 
the reasons why smart grids take advantage of diverse storage sources. 
However, the existing power distribution lines having a limited capacity, 
Switzerland is funding research to analyse in which areas the grid infras-
tructures should be reinforced in priority. 

A concrete flywheel is scalable and useful for peak-
shaving, domestic storage and frequency regulation 
in particular.

Resource-efficient smart grids (REE & Cu needs)

As previously discussed, the increase of distributed RES will require rein-
forcement of the grid infrastructure. In addition, batteries and renewable 
energy sources are heavily relying on critical materials which are extrac-
ted in specific countries. The graph below illustrates how the demand 
for mineral resources is expected to explode by 2050, thus raising the 
concern of world-leading institutions. Therefore, the participants reflec-
ted with the experts on possible solutions for sustainable global mineral 
supply chains to ensure low-carbon energy devices and infrastructure. 
For example, the EU is focusing its strategy both on recycling and relo-
cating the mining of strategic minerals on its own territory, from Portugal 
to Scandinavia. 

1 Mitigation of PV generation when exceeding the capacity of the power grid.

Soovacol et al. 2020, 
SCIENCE, vol. 367, issue 6473

Workshop:
Renewable Grid

Mario Paolone, Michael Haschke, Roger Nord-
mann, Kieran McNamara & André Gennesseaux
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Nuclear energy being a highly controversial method to gain energy, we 
discussed the issues related to fusion and fission as well as the opportu-
nities that new technologies may bring along.

Technical issues in fusion

Fusion in not yet an available source of energy, which however does not 
mean that it will stay forever this way. For instance, by increasing the 
amount of financial support in fusion research would help to speed it up. 
Yet, another finding of this workshop was that the popular knowledge, 
interest and thrill around fusion is not spread well enough. Many people 
do not know exactly what fusion is and sometimes mistake it with fission. 
It is therefore very important to improve the communication of this field of 
study in order to attract new talented scientists, more money and popular 
enthusiasm.

The future for fusion strongly depends on the political 
co-funding and the social trust in nuclear. 

Social issues of fusion

On the search for baseload and renewable electricity production, nuclear 
fusion can be the answer. ITER, the world’s largest scientific facility with 
the goal to prove technical and scientific feasibility of a fusion reactor on 
earth, is currently in full construction. However, scientists and politicians 
need to look ahead and think about how fusion reactors as baseload and 
non-carbon-emitting power can be best integrated in the interplay of ot-
her renewable energy sources and their volatility. Already today, a key 
challenge for ITER is the complex political collaboration of more than 30 
countries. Thus, the future for fusion strongly depends on the political co-
funding and the social trust in nuclear.

Technical and political challenges of Fission

The question of sustainability of nuclear fission creates debates all around 
the world. As the energy sectors are growing through the years with more 
and more people having access to facilities, nuclear energy stands out 
amongst other energies as a non-carbon-emitting one. However, we may 
face a few issues: Firstly, a depletion of uranium stock, which is essential 
to fission, is possible. Secondly, there is the creation of nuclear waste, 
which is difficult to deal with. Finally, as a more political issue, the risk of 
a nuclear accident is a frightening image deeply anchored in people’s 
minds following the terrible incidents of Chernobyl and Fukushima. 

Fast reactors and reprocessing are able to sort the 
waste, reuse the uranium and increase nuclear safety.

Opportunities from new generations (thorium, MSFR)

The raw material that is needed to produce nuclear energy is uranium. 
Uranium will not be sustainable in the long term, as there are only re-
serves for approximately 130 years assuming the current technology and 
the current demand. The biggest issues concerning nuclear energy are 
the radioactive waste, the ecological risk and the proliferation of nuclear 
weapons. Fast reactors and reprocessing are new technologies that can 
respond to two of the biggest issues. These technologies are able to sort 
the waste and reuse the uranium, and they increase nuclear safety. How- 
ever, the issue of the proliferation of nuclear weapons is not solved by 
these technologies.

EUROfusion

Workshop:
Nuclear Energy

Christian Theiler, Hari Tulsidas,
Oskari Pakari & Justin Ball
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B Lab Switzerland is the Swiss branch of a global non-profit organisation 
that supports a community of people using business as a force for good.

Engie is a global energy and services 
group based on three key businesses: 
low-carbon power generation, energy 
infrastructure and customer solutions.

Academic travelling

The discussion showed how the SV faculty at EPFL is impacting the who-
le school’s travelling policy. ETHZ is also interested in reducing the en-
vironmental impact of its air travels, and an alliance is already set up to 
catalyse mobilization in the Swiss academic community. 

Example project:

EPFL’s School of Life Sciences is highly 
committed to decrease the CO2 emis-
sions of its academic trips and aims to 
share the resulting best practises with its 
network of faculties and universities.

Digital sobriety

This networking session with experts from the Shift Project, Green IT, 
Why! OpenComputing, Infomaniak and EPFL’s IT operations manager il-
lustrated how our institution has still improvements of its digital infras-
tructure to accomplish. Indeed, we should take measures to optimize the 
use of digital devices on campus, and the Task Force for digital sobriety 
has been set up to this end. 

Example partners:

Infomaniak is a Swiss independent company designing web solutions focu-
sing systematically on internal development and open source.

Green IT Switzerland is the platform for the exchange of experience, tools 
and knowledge on Green IT topics in Switzerland.

Each of these sessions has enabled to create unique connections bet-
ween leaders from the external and internal environment of EPFL. Various 
discussed ideas are already on the verge of being realized, and we are 
looking forward to reach their final realization. The discussions have been 
a clear illustration of our Forum’s purpose: reshaping innovation under 
global constraints. 

During the day, Zero Emission Group has arranged impact-oriented net-
working sessions. They were aimed at creating fruitful connections bet-
ween the invited sustainability experts and EPFL’s scientific community. 
In total, four topics were covered: 

Sustainable food

This discussion illustrated how EPFL can showcase high-tech innovation 
for precision agriculture and in the same time low-tech implementation 
on the Bassenge farm on campus. Moreover, the external guests propo-
sed to provide our scientists with industry data and to cooperate on futu-
re events to raise awareness about food issues and solutions on campus.

Example project:
 

This initiative addresses major challenges of the future of food and nutrition 
from a sustainability perspective, using cutting-edge science and technology.

Regenerative economy

This discussion enabled to connect EPFL’s innovation department with 
Swiss industrial leaders on circular design. In the future, events are plan-
ned to render accessible new research projects from B Lab and ESM 
Foundation to EPFL’s laboratories. 

Example partners:
 

ESM is dedicated to support research and development activities in the field 
of rare and critical elements, focussing on their industrial applications.

Impact-oriented 
networking
sessions

https://www.engie.ch/
https://www.greenit.net/
https://www.infomaniak.com/en
https://swissfoodnutritionvalley.ch/
https://www.blab-switzerland.ch/
https://www.esmfoundation.org/
https://www.epfl.ch/schools/sv/school-of-life-sciences/about-us/sustainability-initiative/travel-less-without-loss/
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While promoting the Forum on social media, we have insisted on saving 
CO2 emissions thanks to the online format. Indeed, this adaptation has 
enabled 22 experts from all over Europe to debate in front of 400 visitors 
without 1 single kilometre of trip. However, it may seem paradoxical to 
claim a green online Forum where one of the key topics was the environ-
mental impact of digitalization. That is why we have promised to estimate 
our CO2 emissions, and we are happy to disclose them in the following. 

In our study, all CO2 emissions related to food are excluded since partici-
pants would have eaten whether the event took place physically or on-
line. For similar reasons, emissions related to the online campaign were 
as well ignored. Moreover, all scenarios of a physical forum exclude emis-
sions related to onsite operations or the use of heating and cooling units. 
We estimated around 130 continuous viewers for the panel sessions, 30 
participants in the workshops on Zoom and 15 continuous participants in 
the networking sessions. 150 people were considered to be coming by 
metro from Lausanne in the scenarios corresponding to a physical event.
 
To introduce the life-cycle analysis of the online forum, here is a table of 
the CO2 emissions related to data streaming on Zoom, data streaming as 
a watcher and digital devices operation for one single user.

Energy use per hour CO2 impact per hour References

Data stream by watching 
(over life cycle)

365 Wh 50 gCO2 Average 1 , 2 & 3 

Data stream on Zoom 
(over life cycle)

650 Wh 90 gCO2
1, 2, 3, & 4 

Router 
operation

Production - 0.7 gCO2
3

Use 7,5 Wh 1.1 gCO2
3

Computer
operation

Production - 22.9 gCO2
3

Use 30 Wh 4.3 gCO2
3

1 The Shift Project, “Did The Shift Project really overestimate the carbon footprint of online video? Our analysis 
of the IEA and Carbon Brief articles”, 15 June 2020.
2 George Kamiya, “The carbon footprint of streaming video: fact-checking the headlines”, 25 March 2020.
3 ecoinvent, ecoinvent Database.
4 Zoom, “System requirements for Windows, macOS, and Linux”, visited on 19 July 2020

Results for the online edition

Of course, the results of CO2 emissions per session are correlated to the 
number of participants and to the duration. Therefore, if for example 10 
times more viewers had watched the panel sessions, their carbon emissi-
ons would have been multiplied by 10 and the event would have genera-
ted much more CO2 emissions. 

Finally, this gives a total amount of 60 kgCO2 over the one-day event. What 
does this number mean physically? 

To give a quick order of magnitude, if two of our guests had attended the 
Forum in Lausanne from Brussels and Essen by plane, they would have 
emitted 410 kgCO2 round trip.3 Therefore, the full online emissions of our 
Forum were approximately 7 times lower than the equivalent aeroplane 
trips of only two speakers. 
Also, if one of our speakers had attended from Bern by car, this single 
person would have emitted 60 kgCO2 round trip – the equivalent emissi-
ons as for the whole online edition. This number seems to be very high, 
indeed ecoinvent considers more than 300gCO2/km instead of the 130gCO2 
fixed by law. That comes from the accounting for the 40% of emissions 
coming from other steps than driving, such as fuel production, car manu-
facturing and maintenance. 

This leads us to the key message of our analysis: travelling by plane or car 
to an event is highly polluting. For our future physical events, we strongly 
recommend guests and visitors to attend by train which is much more 
climate-friendly. 

Carbon footprint 
of the online
Forum

Computers + Routers
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Comparison with physical formats

In order to propose a clear illustration, we have realized a chart compa-
ring 3 scenarios for the Forum: 

Multimodal scenario:
• Speakers that are more than 6 hours of train away come by plane
• A few Swiss speakers come by car
• 10% visitors attend by car
• All the rest come by train

Train scenario:
• 100% speakers and visitors come by train

Online scenario:
• Zoom 
• Live-streaming
• Computers operating

This chart shows clearly the heavy impact of planes and cars on the 
carbon footprint, accounting for more 90%. When organizing our future 
events, we will strongly encourage all participants to avoid plane and car. 
Moreover, it seems clear that realizing the Forum online as we did have 
saved a considerable amount of CO2 compared to other alternatives. We 
are therefore very glad to have improved our digital competences during 
this very challenging organization, and we hope it will inspire other events 
to follow the same path towards cleaner events.

Despite all, this section illustrates as well that organizing an online event 
also emits CO2, and the low carbon footprint should not become an excu-
se to blindly increase the video resolution and the number of video calls 
in the future. Every action has a climate cost, and the rebound effect is 
always a hidden threat. To this end, the Zero Emission Group will always 
keep an eye on the CO2 emissions of its future activities whether they take 
place online or physically.

We would like to warmly thank the moderators for their precious contri-
bution to the fluidity and quality of exchanges during the day.

Moderators

Karin Frei
Owner of CommonGround GmbH

Panel Sessions

Victor Kristof
Former President of Swiss Youth for Climate

Workshop Electric Mobility

Arian Bastani
Science Journalist

Workshop Renewable Grid & Nuclear Energy

Computers + Routers
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List of all
experts

Babak Falsafi

Babak Falsafi is a computer scientist specialized in computer architecture 
and digital platform design. He is the founding director of EcoCloud at 
EPFL, an industrial-academic consortium investigating efficient and intel-
ligent data-centric technologies.

Antonin Guez

Antonin Guez is CEO of Engie Switzerland and focused on strategy and 
performance, i.e. construction materials, electrical distribution or building 
management systems. He is skilled at defining and executing strategies 
as well as guiding businesses onto a profitable growth path.

Claudia Binder

Claudia Binder is the Dean of the ENAC (Architecture, Civil and Environ-
mental Engineering) faculty at EPFL. Her research involves modelling the 
transition of urban systems towards sustainability: how to better unders-
tand the dynamics of urban metabolism, what characterizes a sustaina-
ble city and what drives and hinders transformation processes.

Roger Nordmann

Roger Nordmann is National Council for the Swiss Socialist Party (SP) sin-
ce 2004. He is president of the Swiss professional association for solar 
energy Swisssolar and has recently published a roadmap for implemen-
ting solar energy in Switzerland.

Guillaume Massard

Guillaume Massard is currently partner and Business Unit Manager for 
buildings, energy and spatial planning at BG Consulting Engineers SA. He 
is also involved as an external teacher at EPFL for the course of “Material 
Flow analysis” alongside Claudia Binder. 

Martin Bäumle

Martin Bäumle is a postgraduate atmospheric scientist from ETHZ, Na-
tional Council of Switzerland since 2003, founder and from 2007 to 2017 
president of the Green Liberal Party (glp) of Switzerland. He is now vice-
president of glp and is advocating with realpolitik and liberal proposals 
for a sound environment on long terms.

Jean-Paul Paddack

J.-P Paddack is Executive Director in Network Development at WWF In-
ternational with more than 30 years of experience in conservation, de-
velopment and management. He is responsible for driving the develop-
ment and implementation of WWF’s Network Development Strategy in 
Africa, Asia, Latin America and the Middle East.

Susanna Fieber

Susanna Fieber is a scientific officer at the Federal Office for the Environ-
ment FOEN. She is responsible for cooperation, dialogue and sustainabi-
lity reporting in the Consumption and Products Section, thus promoting 
initiatives for lowering the environmental footprint of Swiss supply chains.

Xavier Bengoa

Xavier Bengoa has a Master’s degree in Environmental science and engi-
neering from EPFL and is sustainability consultant at Quantis Internatio-
nal. He has accumulated over 10 years of experience in the fields of LCA 
and environmental advice. 

Xavier Verne

Xavier Verne is IT Project Manager at SNCF. He contributed to The Shift 
Project’s report on digital sobriety as an expert in IT projects architecture 
and lean ICT. He worked on designing operational levers to achieve glo-
bal savings in energy and resources within the sector.
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Michael Haschke

Michael Haschke is Director of Innovation and EU relations at DMT group. 
He is responsible for the development, controlling and product develop-
ment from over 40 international R&D projects. He has 25 years of expe-
rience in innovation and mineral resource management, digitalization, 
process optimization and mining.

André Gennesseaux

André Gennesseaux is Business Executive of Energiestro. Energiestro has 
developed a flywheel solution for storing energy as kinetic energy and is 
currently widening its implementation for applications such as frequency 
regulation and daily storage. 

Christian Theiler

Christian Theiler is Tenure Track Professor at the Swiss Plasma Center wit-
hin EPFL. He has previously pursued his studies and work at ETHZ, EPFL 
and MIT. He has received the Enabling Research Grant to investigate with 
his team the physics between the plasma core of a fusion reactor and the 
primary vessel walls.

Hari Tulsidas

Hari Tulsidas is UNECE officer and has over 30 years of experience in the 
management of energy resources and materials. He has directed more 
than 30 international technical cooperation and innovation projects con-
necting over 80 countries.

Oskari Pakari

Oskari Pakari is a nuclear physicist and signal analyst. After a master of 
science at ETHZ, he has written his PhD thesis at EPFL. He is now working 
at the CROCUS reactor operator of the Swiss Federal Nuclear Safety In-
spectorate. 

Justin Ball

Justin Ball graduated from MIT and received his PhD in theoretical plas-
ma physics from Oxford University. He is currently working as researcher 
at the Swiss Plasma Center within EPFL. In 2019, he co-published a popu-
lar science book titled “The Future of Fusion Energy”.

Gwendolyn Bailey

Gwendolyn Bailey is an expert for electric mobility and resource manage-
ment. She has studied and developed new solutions for electric cars 
whilst doing her PhD at KU Leuven. At the moment she is working as 
Market Intelligence Manager at Umicore.

Hubert Girault

Hubert Girault is a recognized chemist and professor at EPFL. He is the 
director of the Laboratory of Physical and Analytical Electrochemistry 
with expertise in electrochemistry at soft interfaces, Lab-on-a-Chip tech-
niques, bio-analytical chemistry and mass-spectrometry, artificial water 
splitting, CO2 reduction and redox flow batteries.

Alessandra Hool

Alessandra Hool is CEO of the ESM foundation which is dedicated to sup-
port research and development activities in the field of Rare and Critical 
Elements, focussing on industrial applications. Amongst other activities, 
ESM organizes events and provides educational grants on the topic of 
material criticality both on a national and international level.

Cynthia Illi

Cynthia Illi is a committee member of the Young Green Party of Switzer-
land and a student in geo- and environmental sciences at UNIL.

Mario Paolone

Mario Paolone is full professor at EPFL, Chair of the Distributed Electrical 
Systems Laboratory (DESL) and Chair of the EPFL Energy Center Directo-
rate. The research activities of DESL involve the development of smart 
grid concept solutions in order to efficiently deliver sustainable, econo-
mic and secure electricity supply.

Kieran McNamara

Kieran McNamara is an analyst at the IEA. He contributes to reports ai-
med at giving a deep analysis on the global situation relative to energy, 
such as “The Future of Energy”. He is also a member of the team writing 
the “World Energy Outlook” published annually by IEA.
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Monday, April 27, it’s 10:15. We are live. The choice to digitize our event 
was made a month ago and here we are, launching our one-day confe-
rence through our online opening ceremony. In a few minutes, the first 
panel session will begin in parallel to the first workshop. Everything is rea-
dy, everything works, yet some uncertainties remain: Will the workshops 
proceed flawlessly? What about our networking sessions later during the 
day? Here is a feedback:

Panel sessions

If we let aside some small punctual problems with the Facebook broad-
cast and the speakers passing their slides or forgetting to activate their mi-
crophone, the panel sessions went globally very well. The platform Zoom 
allowed our videoconference to run smoothly, while being captured and 
mixed in real-time through the software vMix, that was then sending the 
live RTMP feed to our hosting and streaming provider Infomaniak. In this 
way, around 150 simultaneous viewers were able to watch live our panel 
discussions about ecosystems, digitalization and the building sector for a 
total of almost 400 viewers over the entire day. Our embedded chat also 
allowed participants to ask questions directly to the speakers to enrich 
the discussion.

Workshop Sessions

Parallel to the panel sessions, workshops were held on Zoom as well. A 
plenary introduction was followed by a time with different working groups 
focusing on a specific topic, which was made possible thanks to Zoom’s 
Breakout-Rooms feature. In combination with the collaborative tool Mu-
ral.co, the experts were able to exchange directly with participants via au-
dio on Zoom and via interactive visual aids such as pictures or post-its on 
Mural. This platform was intended to enhance discussions in the groups 
and definitely was helping during some discussions, but unfortunately 
time restrictions did not allow to take full advantage of it.

Networking sessions

If there was anything to partly rethink in this Forum, it would probably be 
the networking sessions. Not that it did not go well: we were in fact plea-
sed to receive a lot of positive feedback and participants really enjoyed 
being able to network online. Yet on the back-end, the management of 
the sessions was not all that easy. We distributed different tasks between 
our moderators: conducting conversations in the Main Room, letting peo-
ple into the waiting room, keeping track of who wanted to talk to whom 
using a waiting list, which the administrator simply needed to consult in 
order to know how to manage the Break-Out-Rooms.
Moderate participation rendered the use of a waiting list unnecessary as 
the dispatchment was directly dealt within the Main Room. However, as 
participation grew, it turned out to be more stressful: The waiting list pro-
ved to be useful in order to keep track of all the incoming requests, and 
another difficulty was to make sure that the people in the Waiting Room 
understood that they had to display their full names in order to be all-
owed in. 

In order to handle more participants, the choice of the tool needs to be 
reevaluated. Since we were already using Zoom for the panel and work-
shop sessions, we decided to use it as well for the networking since the 
features seemed to fulfill the requirements. However, in practice, we 
encountered some limitations especially with the management of the 
Breakout-Rooms, which lead us to think that a tool such as Discord would 
have been perhaps more suitable. 

Nevertheless, the participants were excited to talk to the experts directly 
and as well amongst each other. Thus the experience proved that not 
only networking is feasible online, but also that it works and people are 
very happy with this solution. Actually, it even presents advantages to 
networking in real life, since at a non-digital conference it is not always 
easy to speak directly to the person you are interested in.

How to online
conference

Screenshot – Workshop 
Electric Mobility



Zero Emission Group is a growing group of EPFL students promoting a 
comprehensive approach for finding solutions against climate change. 
We share a strong will to bring science-based solutions to sustainability 
issues and are committed to value EPFL’s high reputation and scientific 
excellence to bring a credible voice to the climate crisis chapter. Further-
more, being the future engineers, we are motivated to use our skills in the 
context of low-carbon transition as well as to develop an unique experti-
se in the global fight against greenhouse gas emissions.

Our overall goal is to raise awareness about climate issues and to promo-
te the implementation of low-carbon solutions through a collaborative 
engagement of the academic, private and public sector. We are as well 
involved in EPFL’s Task Force for Sustainability and are working to imple-
ment more sustainability within the education at EPFL. Beyond raising 
awareness, we are positioning ourselves both in low-carbon action and 
dialogue on the campus. Thus we are organizing conferences, networ-
king sessions, movie projections and aperitifs on the campus of EPFL.

Finally, we are convinced that showing an example through pilot-pro-
jects and best practises is an efficient way to engage decision makers in 
a constructive climate dialogue. Taking action is by far the best way to 
develop new competences in a global context of carbon transition.
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Thank you!
to everyone who contributed

to this incredible event.

Find more on forum.zeroemission.group



See you next year!
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