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Thereisno
silver bullet!
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Thereisno
silver bullet!

Our World
in Data
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Our World

The energy problem
Per capita consumption-based CO, emissions :
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CO:2 emissions ® United States
are too high -
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To end climate change the long-run goal is that net-emissions decline to zero.
Data for 2017: Global Carbon Project, UN Population, and World Bank.
OurWorldinData.org - Research and data to make progress against the world's largest problems. Licensed under CC-BY by the author Max Roser
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Our World
in Data

The anthropocene

Atmospheric CO2 concentration

Global average long-term atmospheric concentration of carbon dioxide (CO:), measured in parts per million (ppm).
Long-term trends in CO: concentrations can be measured at high-resolution using preserved air samples from ice
cores.
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Source: EPICA Dome C CO: record (2015) & NOAA (2018) QOurWorldInData.org/co2-and-other-greenhouse-gas-emissions « CC BY

EPFL President

Martin Vetterli -



-
TR
o
i
'_
<
z
]
'_
<
>
(@]
z
z
m
'_
<
=
3
O
=

© Istock

OUTLINE

Introduction

Why we need to invest
In technologies

What we do at EPFL

EPFL President ~

Martin Vetterli -



=PrL

B CLIMATE INNOVATION AT EPFL

How to reach net zero
by 2050

Annual CO2 emissions savings in the net zero pathway, relative to 2020

2030

2050

20% 40% 60% 80% 100%

m Behaviour changes  m Technologies in the market = Technologies under development

1ed

International
Energy Agency

Source: International
Energy Agency, Net Zero
by 2050. 2021, p.16

Net Zero
by 2050

A Rogadmap for the
Global Energy
Sector
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Why universities can
play a keyrolein
combating climate
change ?

N 3K,
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A revolution In solar
power technology

Published: 24 October 1991

Alow-cost, high-efficiency solar cell based on dye-
sensitized colloidal TiO, films

Brian O'Regan & Michael Gratzel

Nature 353, 737-740 (1991) | Cite this article
66k Accesses | 24037 Citations | 96 Altmetric | Metrics

Abstract

THE large-scale use of photovoltaic devices for electricity generation is prohibitively
expensive at present: generation from existing commercial devices costs about ten times
more than conventional methods!, Here we describe a photovoltaic cell, created from low-to
medium-purity materials through low-cost processes, which exhibits a commercially
realistic energy-conversion efficiency. The device is based on a 10-um-thick, optically
transparent film of titanium dioxide particles a few nanometres in size, coated witha
monolayer of a charge-transfer dye to sensitize the film for light harvesting. Because of the
high surface area of the semiconductor film and the ideal spectral characteristics of the dye,

Science Tower Graz with
Gratzel cells © Wikipedia

Laboratory of
Photonics and

Interfaces (LPI)

michael.graetzel@epfl.ch

© Alain Herzog/EPFL
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G Solardesign
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GHE e o architecture

4 2 g ; -lf-‘uj-u. !!liiiﬁ:iiil g |.' .k' ;'." "Au
L LT T T et bmll || el T W (1 T T oy i
A P opoopgm
E ECECEASESESESESE
A EEET
= = & 0la ergy and
- Building P x“*s}

f

=Y
N

Martin Vetterli - EPFL President



=PrL

B CLIMATE INNOVATION AT EPFL

Using solar energy to produce
hydrogen

B @ =owwa DROMETEQO

non-programmable renewable sources
generate intermittent power and heat

solar heat can be stored to produce
steam “on-demand" to run the Solid
Oxide Electrolyzer

the electrolyzer is operated with steam readily
generated from the heat storage system
* eg low cost, surplus production, etc.

power grid balancing
gas grid injection
feedstock for a greener chemical industry

B when renewable power is made available* %

i ogreen hydrogen is produced for different uses:

Laboratory of
Renewable Energy
Science and
Engineering (LRESE)

sophia.haussener@epfl.ch

Group of Energy
Materials (GEM)

jan.vanherle@epfl.ch
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Fusion power
The Swiss Plasma Center

Learning from the best .....

Sun © NASA/SDO (AIA)

Prof. Bernard Bigot (ITER
Director-General), Martin
Vetterli (EPFL President),
Martina Hirayama (State
Secretary) and Prof.
Ambriogio Fasoli (EPFL
AVP Research) © Alain
Herzog/EPFL

Tokamak © Alain Herzog/EPFL
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Low carbon cement
(LC?)

= 50% less clinker
= 40% less CO,
= Similar strength

= Potential world CO, saving:
>400 million tonnes per year

= Two commercial productions
started 2020

= Collaborating with companies
in more than 40 countries

Laboratory of
Construction

Materials (LMC)

karen.scrivener@epfl.ch
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AN

" Carbon capture

Laboratory for Functional

Inorganic Materials (LFIM)
wendy.queen@epfl.ch

Laboratory for Advanced
Separations (LAS)

kumar.agrawal@epfl.ch
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Students:
Leaming by
doing
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Fromthelabto
the market
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E4S
Enterprise for Soclety

UNIL | Univers) té de Lausanne
HEC Lausanne

Towards a more resilient, sustainable and inclusive economy
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We are the first generation to
feel the effect of climate
change and the last
generation who can do
something about it.“

Barack Obama, Former US President
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