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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.
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• M€ 270 spanning 2022–2033

• Strategic recruitment of 28 asst/assoc professors

• International guest professor program

• 186 PhD students and 186 postdocs

• Graduate school

• Research and technology platforms

• Research arenas with Swedish industry
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A Report of the Intergovernmental Panel on Climate Change

CLIMATE CHANGE 2023

Synthesis R
eport

Summary for Policymakers

Net Zero 

Roadmap

2023 Update – Executive summary
A Global Pathway to 

Keep the 1.5 °C Goal  

in Reach
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A roadmap to net zero by 2050
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Key global ambitions for this decade:
• Triple renewables capacity
• Double energy intensity improvements
• Cut methane from fossil fuels by 75%
• All new heavy industry capacity near-zero-emissions capable

Clean energy growth results in:
• No need for new unabated coal power
• No need for new oil and gas fields

Benchmarks for the Global Stocktake and NDCs:
• Advanced economies CO2 declines 80% collectively
• Emerging & developing economies CO2 declines 60% collectively

The energy system transformed:
• Power generation 90% renewable 

• Nuclear capacity doubled
• Energy consumption 50% electrified

• Annual removals of 1.7 Gt CO2  
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Clean technology supply chains present an industrial opportunity

If all announced projects proceed, solar PV manufacturing will exceed the 2030 level needed in the NZE Scenario, 
and batteries manufacturing will get very close; other technologies see larger gaps.

Announced manufacturing project throughput and deployment of key technologies in the NZE Scenario
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Global Risks Report 2024
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Overview of 
methodology

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 community and civil society. 
Responses for the GRPS 2023-2024 were collected 
from 4 September to 9 October 2023.

“Global risk” is defined as the possibility of the 
occurrence of an event or condition which, if it 
occurs, would negatively impact a significant 
proportion of global GDP, population or natural 
resources. Relevant definitions for each of the 
34 global risks are included in Appendix A: 
Definitions and Global Risks List.

The GRPS 2023-2024 included the following 
components: 

 – Risk landscape invited respondents to assess 
the likely impact (severity) of global risks over a 
one-, two- and 10-year horizon to illustrate the 
potential development of individual global risks 
over time and identify areas of key concern.

 – Consequences asked respondents to consider 
the range of potential impacts of a risk arising, 
to highlight relationships between global risks 
and the potential for compounding crises.

 – Risk governance invited respondents to reflect 
on which approaches have the most potential 
for driving action on global risk reduction and 
preparedness. 

 – Outlook asked respondents to predict the 
evolution of key aspects underpinning the global 
risks landscape.

Refer to Appendix B: Global Risks Perception 
Survey 2023-2024 for more detail on the 
methodology. 

To complement GRPS data on global risks, the 
report also draws on the World Economic Forum’s 
Executive Opinion Survey (EOS) to identify risks 
that pose the most severe threat to each country 
over the next two years, as identified by over 
11,000 business leaders in 113 economies. When 
considered in context with the GRPS, this data 
provides insight into local concerns and priorities 
and points to potential “hot spots” and regional 
manifestations of global risks. Refer to Appendix 
C: Executive Opinion Survey: National Risk 
Perceptions for more details.

Finally, the report integrates the views of leading 
experts to generate foresight and to support 
analysis of the survey data. Contributions were 
collected from 55 colleagues across the World 
Economic Forum’s platforms. The report also 
harnesses qualitative insights from over 160 experts 
from across academia, business, government, 
the international community and civil society 
through community meetings, private interviews 
and thematic workshops conducted from May 
to October 2023. These include the Global Risks 
Advisory Board, Global Future Council on Complex 
Risks and the Chief Risks Officers Community. 
Refer to Acknowledgements for more detail.
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COP28, Dubai 30 Nov to 13 Dec 2023
 – Results, Key Findings and Summary
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• Establishment of a loss and damage fund for the most vulnerable 
countries. This was agreed on during the first days of the COP.

• 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.

• A lot of challenges and criticism occured during this year’s COP in 
Dubai, many of them facing towards its residency in UAE, a mayor oil 
exporting country.

33 PBTHE UAE 
CONSENSUS

 Joe Biden
President of USA

Today, at COP28, world leaders reached another historic milestone – committing, for the first time, 
to transition away from the fossil fuels that jeopardize our planet and our people, agreeing to triple 
renewable energy globally by 2030, and more. While there is still substantial work ahead of us to 
keep the 1.5 degree C goal within reach, today’s outcome puts us one significant step closer.

Wopke Hoekstra
European Union Commissioner for Climate Action

This COP will mark the beginning of the end of fossil fuels. The text we have in front of us sets in 
motion an irreversible, and accelerated transition away from fossil fuels. Humanity has finally 
done what is long, long, long overdue.

Marina Silva
Minister for Environment & Climate Change, Brazil

After 31 years of debates, and for the first time, we have a result that takes into consideration 
a trajectory of transitioning away from these fossil fuels… Obviously this road map is an effort 
we will have to pursue from now on... developed countries and developing countries must all 
be committed to having a common responsibility... developed countries should take that lead.
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General enquiries relating to the GII, including 
from students, academics, journalists and others, 
may be sent to gii@wipo.int.

GII-related communications from Member States 
relating to innovation performance, the state of 
their economy’s innovation metrics or related 
GII assistance requests should be directed to the 
Assistant Director General, IP and Innovation 
Ecosystems Sector, World Intellectual Property 
Organization, 34, chemin des Colombettes,  
CH-1211 Geneva 20, Switzerland (ies@wipo.int) 
and the GII Team at WIPO (gii@wipo.int).
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 19Global Innovation Index  
2023 rankings

High-income
Upper middle-income
Lower middle-income
Low-income

GII 
rank Economy Score

Income 
group
rank

Region 
rank

1 Switzerland 67.6 1 1
2 Sweden 64.2 2 2
3 United States 63.5 3 1
4 United Kingdom 62.4 4 3
5 Singapore 61.5 5 1
6 Finland 61.2 6 4
7 Netherlands (Kingdom of the) 60.4 7 5
8 Germany 58.8 8 6
9 Denmark 58.7 9 7

10 Republic of Korea 58.6 10 2
11 France 56.0 11 8
12 China 55.3 1 3
13 Japan 54.6 12 4
14 Israel 54.3 13 1
15 Canada 53.8 14 2
16 Estonia 53.4 15 9
17 Hong Kong, China 53.3 16 5
18 Austria 53.2 17 10
19 Norway 50.7 18 11
20 Iceland 50.7 19 12
21 Luxembourg 50.6 20 13
22 Ireland 50.4 21 14
23 Belgium 49.9 22 15
24 Australia 49.7 23 6
25 Malta 49.1 24 16
26 Italy 46.6 25 17
27 New Zealand 46.6 26 7
28 Cyprus 46.3 27 2
29 Spain 45.9 28 18
30 Portugal 44.9 29 19
31 Czech Republic 44.8 30 20
32 United Arab Emirates 43.2 31 3
33 Slovenia 42.2 32 21
34 Lithuania 42.0 33 22
35 Hungary 41.3 34 23
36 Malaysia 40.9 2 8
37 Latvia 39.7 35 24
38 Bulgaria 39.0 3 25
39 Türkiye 38.6 4 4
40 India 38.1 1 1
41 Poland 37.7 36 26
42 Greece 37.5 37 27
43 Thailand 37.1 5 9
44 Croatia 37.1 38 28
45 Slovakia 36.2 39 29
46 Viet Nam 36.0 2 10
47 Romania 34.7 40 30
48 Saudi Arabia 34.5 41 5
49 Brazil 33.6 6 1
50 Qatar 33.4 42 6
51 Russian Federation 33.3 7 31
52 Chile 33.3 43 2
53 Serbia 33.1 8 32
54 North Macedonia 33.0 9 33
55 Ukraine 32.8 3 34
56 Philippines 32.2 4 11
57 Mauritius 32.1 10 1
58 Mexico 31.0 11 3
59 South Africa 30.4 12 2
60 Republic of Moldova 30.3 13 35
61 Indonesia 30.3 5 12
62 Iran (Islamic Republic of) 30.1 6 2
63 Uruguay 30.0 44 4
64 Kuwait 29.9 45 7
65 Georgia 29.9 14 8
66 Colombia 29.4 15 5

GII 
rank Economy Score

Income 
group
rank

Region 
rank

67 Bahrain 29.1 46 9
68 Mongolia 28.8 7 13
69 Oman 28.4 47 10
70 Morocco 28.4 8 11
71 Jordan 28.2 16 12
72 Armenia 28.0 17 13
73 Argentina 28.0 18 6
74 Costa Rica 27.9 19 7
75 Montenegro 27.8 20 36
76 Peru 27.7 21 8
77 Bosnia and Herzegovina 27.1 22 37
78 Jamaica 27.1 23 9
79 Tunisia 26.9 9 14
80 Belarus 26.8 24 38
81 Kazakhstan 26.7 25 3
82 Uzbekistan 26.2 10 4
83 Albania 25.4 26 39
84 Panama 25.3 48 10
85 Botswana 24.6 27 3
86 Egypt 24.2 11 15
87 Brunei Darussalam 23.5 49 14
88 Pakistan 23.3 12 5
89 Azerbaijan 23.3 28 16
90 Sri Lanka 23.3 13 6
91 Cabo Verde 23.3 14 4
92 Lebanon 23.2 15 17
93 Senegal 22.5 16 5
94 Dominican Republic 22.4 29 11
95 El Salvador 21.8 17 12
96 Namibia 21.8 30 6
97 Bolivia (Plurinational State of) 21.4 18 13
98 Paraguay 21.4 31 14
99 Ghana 21.3 19 7

100 Kenya 21.2 20 8
101 Cambodia 20.8 21 15
102 Trinidad and Tobago 20.7 50 15
103 Rwanda 20.6 1 9
104 Ecuador 20.5 32 16
105 Bangladesh 20.2 22 7
106 Kyrgyzstan 20.2 23 8
107 Madagascar 19.1 2 10
108 Nepal 18.8 24 9
109 Nigeria 18.4 25 11
110 Lao People’s Democratic Republic 18.3 26 16
111 Tajikistan 18.3 27 10
112 Côte d’Ivoire 18.2 28 12
113 United Republic of Tanzania 17.4 29 13
114 Togo 16.9 3 14
115 Nicaragua 16.9 30 17
116 Honduras 16.7 31 18
117 Zimbabwe 16.5 32 15
118 Zambia 16.4 4 16
119 Algeria 16.1 33 18
120 Benin 16.0 34 17
121 Uganda 16.0 5 18
122 Guatemala 15.8 33 19
123 Cameroon 15.3 35 19
124 Burkina Faso 14.5 6 20
125 Ethiopia 14.3 7 21
126 Mozambique 13.6 8 22
127 Mauritania 13.5 36 23
128 Guinea 13.3 9 24
129 Mali 12.9 10 25
130 Burundi 12.5 11 26
131 Niger 12.4 12 27
132 Angola 10.3 37 28

Source: Global Innovation Index Database, 
WIPO, 2023.
Note: For an explanation of classifications,  
see Economy profiles, endnote 1.

Europe
Northern America
Latin America and 
the Caribbean

South East Asia, East Asia, and Oceania
Northern Africa and Western Asia
Sub-Saharan Africa
Central and Southern Asia
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22 life expectancy slowed. Carbon dioxide emissions rose strongly in 2021, but less so in 2022. 
Although the first four months of 2023 point to only a modest rise, CO2 emissions continue to 
increase. If this trend persists, there is no global reduction in CO2 emissions on the horizon.

Global Innovation Tracker Dashboard
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Results of the Global Innovation Index 2023 rankings

The GII 2023 is unique in incorporating a significant amount of data from the pandemic and 
post-pandemic years. Country-specific policy responses to the pandemic, including differences 
in lockdowns, but also more recently the effects of armed conflict, have inevitably had a 
multifaceted effect on the innovation rankings that requires close scrutiny.

3. Switzerland, Sweden, the United States, the United Kingdom and Singapore lead; China, 
Türkiye, India, Viet Nam, the Philippines, Indonesia and the Islamic Republic of Iran are the 
middle-income economies making most headway in innovation over the last decade

 – Switzerland – for a 13th year – ranks first in the GII 2023. Sweden is now 2nd and the United 
States 3rd, followed by the United Kingdom (4th) and Singapore (5th), which enters the top 5.

 – Finland (6th) moves closer to the top 5, and every other Nordic (Denmark 9th and Sweden) 
and Baltic (Estonia, 16th, Lithuania 34th and Latvia 37th) economy is also on an upward trend, 
except for Iceland, which stays stable at 20th position.

 – China – still the sole middle-income economy within the GII top 30, having entered the top 
echelon in 2014 – is ranked 12th in GII2023, while Japan is 13th.

 – Israel (14th) makes it into the top 15.
 – Saudi Arabia (48th), Brazil (49th) and Qatar (50th) make it into the top 50, and South Africa (59th) 

into the top 60.
 – Indonesia (61st) joins China, Türkiye (39th), India (40th), Viet Nam (46th), the Philippines (56th), 

and the Islamic Republic of Iran (62nd) in the group of middle-income economies within the 
GII top 65. This is the group that has climbed the GII rankings fastest over the last decade.

 – Outside the top 65 but within the top 100, the following middle- and low-income countries 
have progressed the most – by more than 20 ranks – within the last decade: Morocco (70th), 
Uzbekistan (82nd), Egypt (86th) and Pakistan (88th).

 – In the last four years, and since the pandemic started, Mauritius (57th), Indonesia, Saudi 
Arabia, Brazil and Pakistan have risen the most in rank (in order of rank progression).

4. The United States, Singapore and Israel are scoring best in particular innovation indicators

 – The United States continues to lead in terms of the number of GII innovation indicators in 
which it ranks top globally (13 out of 80 indicators).

 – Singapore (11 out of 80) and Israel (9 out of 80) follow.
 – Select middle- and low-income economies excel in various domains. Relative to other 

countries and their GDP or population, Mozambique ranks 1st in Gross capital formation, 
Cambodia and Nepal in Loans from microfinance institutions, Mauritius in Venture capital 
investors, and the Islamic Republic of Iran in Trademarks.

5. Regional GII leaders are Switzerland, the United States, Brazil, India, Singapore, Israel 
and Mauritius; India and Rwanda lead their income groups.

 – In South East Asia, East Asia and Oceania, Singapore, the Republic of Korea (10th) and China lead.
 – In Northern Africa and Western Asia, Israel leads and is followed by Cyprus (28th), the United 

Arab Emirates (UAE) (32nd) and Türkiye.
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“20% of climate-related patents have a digital component
- Compared to 33% for patents across all technological fields”

*“green-tech” patents refers to climate change mitigation or adaptation patents
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WISE Dialogue 2024:
CO2 emissions, 
AI in Materials Science, & 
Entrepreneurship



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.

• M€ 270 spanning 2022–2033

• Strategic recruitment of 28 asst/assoc professors

• International guest professor program

• 186 PhD students and 186 postdocs

• Graduate school

• Research and technology platforms

• Research arenas with Swedish industry

wise-materials.org
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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.

HIGHLIGHTS – 12 TH OF JANUARY

WISE invests 500 million 
SEK in RTP

• Advanced 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)
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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.

HIGHLIGHTS – 30 TH OF NOVEMBER

WISE + WASP

Fredrik Heinz, WASP08:30

Ingrid Hotz and Igor Abrikosov, WISE/WASP project, Linköping 
University
Titel of talk: Advanced data-driven design of sustainable
materials through visual exploration and automated analysis

08:50

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

09:10

Chao Zhang and Rocio Mercado. WISE/WASP project, Uppsala 
University
Titel of talk: Machine Learning-Accelerated Electrolyte 
Modelling and Design

09:30

Friday, 15 March
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“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.”

HIGHLIGHTS – 3RD OF FEBRUARY

WISE reports in
Nature Materials

nature materials Volume 23 | February 2024 | 160–161 | 161

Correspondence

for materials discoveries, digitalization, 
re-engineering for reduced energy and mate-
rial consumption, sourcing, and circularity. 
We believe that research-funding agencies, 
public as well as private, need to increase their 
effort and pace to areas that have the highest 
prospects to promote innovations to mitigate 
the large worldwide challenges. Commitment 
should be to excellence in research and educa-
tion, where international collaboration is of 
the essence.
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• 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.

Student Council



PARTICIPATING UNIVERSITIES FUNDED BY

wise-materials.org

• 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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