Materials science
that enables a
sustainable world
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A sustainable future through materials science

The Wallenberg Initiative Materials Science for Sustainability
(WISE), is a Swedish research program initiated and financed
by the Knut and Alice Wallenberg Foundation.

* International guest professor program
186 PhD students and 186 postdocs
* Graduate school

* Research and technology platforms

* Research arenas with Swedish industry

« M€ 270 spanning 2022-2033
» Strategic recruitment of 28 asst/assoc professors
%ﬁ Tinaat-and Alize
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o 2022

@cc')mm chance International soarev [N
= Energy Agency Batteries -
Electrolysers |
80 b) Net global CO, emissions
60 Heat pumps -
ﬁ 50% 100% 150%
5 40/1
S A roadmap to net zero by 2050 ]|
(C]
& 20
® Clean energy growth results in:
0—net zero * No need for new unabated coal power
» No need for new oil and gas fields
-20 i ! ags . .
5000 2020 2040 2060 2080 2100 ® Key global ambitions for this decade:
* Triple renewables capacity
S 40 + Double energy intensity improvements
Global surface temperature change (&) » Cut methane from fossil fuels by 75%
relative to 18501900 . . . .
1°C S o « All new heavy industry capacity near-zero-emissions capable
very high

hadi ts th
siading representsitile 30 ® Benchmarks for the Global Stocktake and NDCs:

4 uncertainty ranges for high
Eﬁ:;ég%r?gscgﬁgf'os + Advanced economies CO, declines 80% collectively
3 o » Emerging & developing economies CO, declines 60% collectively
— inte
2 low 20 The energy system transformed: @
very low » Power generation 90% renewable
1 t 2011200000 « Nuclear capacity doubled
around 1.1°C warmer 10 » Energy consumption 50% electrified
0 than 1850-1900 « Annual removals of 1.7 Gt CO,
=1

1950 2000 2015 2050 2100 2020 2025 2030 2035 2040 2045 2050



wa

wise-materials.org

Global Risks Report 2624

FIGURE C

Risk categories
I Economic

I Environmental
I Geopolitical

I Societal

I Technological

Source

Global risks ranked by severity over the short and long term
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World Economic Forum Global Risks

Perception Survey 2023-2024.

Misinformation and disinformation
Extreme weather events

Societal polarization

Cyber insecurity

Interstate armed conflict

Lack of economic opportunity
Inflation

Involuntary migration

Economic downturn

Pollution

WORLD
ECONOMIC
FORUM

The Global Risks Perception Survey (GRPS)

has underpinned the Global Risks Report for nearly
two decades and is the World Economic Forum’s
premier source of original global risks data. This
year's GRPS has brought together leading insights
on the evolving global risks landscape from 1,490
experts across academia, business, government,
the international commmunity and civil society.
Responses for the GRPS 2023-2024 were collected
from 4 September to 9 October 2023.
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COP28, Dubai 38 Nou to 13 Dec 2623
— Results, Key Findings and Summary UUBAI Z“

* Establishment of a loss and damage fund for the most vulnerable P 45 i
countries. This was agreed on during the first days of the COP. l CONSENSUS

* Agreements on mitigation measures now include a fossil fuel phase
out (instead of only a phase down) to achieve net-zero emissions by
2050.

* The private sector will be supported by the launch of $30 billion
private market climate capital.

* Alot of challenges and criticism occured

DUbaI’ many of them faCIng towards its This COP will mark the beginning of the end of fossil fuels. The text we have in front of us sets in

exporti ng cou ntry. motion anirreversible, and accelerated transition away from fossil fuels. Humanity has finally
done what s long, long, long overdue.

Wopke Hoekstra
European Union Commissioner for Climate Action -
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Innovation and Intellectual Property in Sweden
Global
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World Corporate Top R&D Investors:
PAVING THE WAY FOR
CLIMATE NEUTRALITY

“20% of climate-related patents have a digital component
- Compared to 33% for patents across all technological fields”

&) OECD

*“green-tech” patents refers to climate change mitigation or adaptation patents
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A sustainable future through materials science

The Wallenberg Initiative Materials Science for Sustainability
(WISE), is a Swedish research program initiated and financed
by the Knut and Alice Wallenberg Foundation.

a. Design and modelling

« M€ 270 spanning 2022-2033

b. Synthesis and processing

» Strategic recruitment of 28 asst/assoc professors

c. Structures

* International guest professor program

* 186 PhD students and 186 postdocs d. Properties

Materials
characterization

% I I I I I
B B B .
ii. Circular materials replacing rare, energy-
demanding, hazardous materials
B B B .
iii. Mitigation, cleaning, and protection of
B B B e .

iu. Discouery of materials for novel sustainable

 @Graduate school e Performance

* Research and technology platforms

technologies & applications

i. Conuersion, storage, distribution of clean energy
atmosphere, soil, water

* Research arenas with Swedish industry
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Aduanced Electron Microscopy (LiU]

Ultrafast Operando Photoelectron Spectroscopy (SU]
CircuLab (SU)

WISE ACT @LUMIA [LTU]

Chemical Imaging Infrastructure (CTH]
High-field Materials NMR and MRI (KTH, SU]
WISE Additive (UU, CTH, LiU)

Wise-EST (UU, LTU]

Near Ambient Pressure XPS (LiU, CTH, UU, SU]
Electron Microscopy Platform [SU, LU, KTH, LiU]
Materials Fabrication (KTH, LU]

HIGHLIGHTS - 12™ OF JANUARY

WISE invests 500 million
SEK in RTP

WISE is investing 500 million SEK
(45 million Euros) in research
equipment at seven universities in
Sweden to establish a national
infrastructure platform for
materials research for
sustainability.
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Friday, 15 March

08:30

08:50

09:10

09:30

Fredrik Heinz, WASP

Ingrid Hotz and Igor Abrikosov, WISE/WASP project, Linkdping
University

Titel of talk: Advanced data-driven design of sustainable
materials through visual exploration and automated analysis

Lars Nyborg and Vincenzo Gulisano, WISE/WASP project,
Chalmers University of Technology

Titel of talk: Quality and Correlations Monitoring in Metal
Additive Manufacturing through Efficient Streaming Machine
Learning

Chao Zhang and Rocio Mercado. WISE/WASP project, Uppsala
University

Titel of talk: Machine Learning-Accelerated Electrolyte
Modelling and Design

HIGHLIGHTS - 30™ OF NOVEMBER

WISE + WASP

Out of the 54 applications
submitted, 28 projects were finally
approved.

- We are very excited to have launched a
collaboration with WISE. Supporting data
driven approaches to material science is
an excellent example of the enabling role
that WASP has in many areas of highest
possible societal relevance, says Anders
Ynnerman, Director of WASP.
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Lars Hultman ®'?, Sara Mazur'?,
Caroline Ankarcrona'?, Anders Palmqvist™?,
Maria Abrahamsson'4, Marta-Lena Antti'®,
Malin Baltzar'®, Lennart Bergstrom ®"7,
Pontus de Laval'®, Ludvig Edman® %,
Paul Erhart®'?, Lars Kloo'®,
Mats W. Lundberg'",
Anders Mikkelsen ® "2, Ellen Moons ® 4,
Cecilia Persson ® %, Hdkan Rensmo™*,
Johanna Rosén"", Christina Rudén™,
Malin Selleby ® '*°, Jan-Eric Sundgren"?°,
Kimberly Dick Thelander'?,
Klas Tybrandt ® "%, Par Weihed"?,
Xiaodong Zou"’, Maria Astrand"?,
Charlotte Platzer Bjérkman"%,
Jochen M. Schneider"?, Olle Eriksson"* &
Magnus Berggren ® 2
'Wallenberg Initiative Materials Science for
Sustainability. >Thin Film Physics Division,

HIGHLIGHTS - 3R OF FEBRUARY

WISE reports in
Nature Materials

“Global challenges, such as anthropogenic-
induced climate change, chemical pollution,
reduced biodiversity and limited natural
resources, require a sustainable solution to
develop health and prosperity. Particularly for
materials science, we urgently need a new
perspective on how to sustainably source
materials, use digital tools, design and
manufacture products, and apply business
models to adapt to market needs.”



‘ Wallenberg Initiative -
Student Council
for Sustainability

Represents all WISE PhD students and postdocs.
Important forum for the quality- and development work.

One WISE PhD student and one WISE postdoc from each
university. Choose Chair and Vice Chair within this group.

Term of office normally two years. Half of the
representatives are renewed each year. This creates
continuity.

Chair/Vice Chair has regular meetings with the graduate
school managment and the WISE board.

Suggests and coordinates informal social activities for the
WISE PhD students and postdocs.

The first group of representatives decided during the
special meeting this evening.
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‘ Wallenberg Initiative
Materials Science
for Sustainability

Student Council

Startup meeting this evening (all PhD
students and postdocs welcome):

Time: 17:30-18:20
Place: Group room POST 3

Goal of the meeting: Formation of the
first group of representatives
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