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1. Background

The challenges of climate change are intimately connected with the need for energy security, food
security, water security, and sustainability of the environment, and if not addressed will impact
severely on poverty, inequality, mass migration, and the human condition. These are global problems
that require a global effort, including a transdisciplinary endeavour across all sciences, engineering,
human and social sciences, law, health sciences, and basic sciences. The 2021 Nobel Prizes
emphasised that there are significant roles for physics in climate science. The task of WG21 is to
promote and grow the unique role that physics is and should be playing in climate science and
sustainability science.

2. Members

Capitals indicate family name, underlining preferred first name.

Members member country
Prof Nithaya CHETTY Chair
Chair South Africa University of the Witwatersrand, Johannesburg
Secretary
Prof. Irvy (lgle) GLEDHILL IUPAP Vice-President for Membership and Development; University
Secretary South Africa of the Witwatersrand, Johannesburg
Dr. Hyunjung LEE South Korea Korea Institute of Fusion Energy '
Chair-Elect of the American Physical Society Group on the Physics of
Prof. Morgan O'MEILL Canada Climate; University of Toronto

Chief Scientist, National Atmospheric Resource and Environmental
Research Laboratory (NARERL) and Professor at the Central
Prof. Dr. Ram Prasad REGMI Mepal Department of Physics, Tribhuvan University
Oslo Metropolitan University; President SCOPE - Scientific
Committee of Problems of the Environment; member, IUPAP WGE
Prof. Jon SAMSETH MNorway on Energy; chair, IUPAP WG12 on Energy

Former Director, Director of EPFL Solar Energy and Building Physics

Prof. Jean-Louis SCARTEZZINI Switzerland Laboratory, EPFL, Ecole Polytechnique Fédérale de Lauzanne
Dr. Tomas M. SINTES Spain University of the Balearic Islands, Palma de Mallorca
Dr. Gry Merete TVETEN Norway Expert Analytics AS, Oslo
Instituto de Fisica, Facultad de Ciencias, Universidad de la
Republica,
Prof. Marcello BARREIRO Uruguay Montevideo Uruguay

At the Pacific Island Nations Physics Summit meeting below, an island representative will be sought.
3. Meetings

Most work takes place between meetings, offline. The following meetings were held: 15 November
2024; 17 March 2025; 9 July 2025.



4. 2024 to 2025 activities
4.1. Physics research for a sustainable planet: Inter-Commission Symposium,
12 and 13 October 2024

Prof. Pietro Ubertini, Chair of Commission 19, proposed an Inter-Commission symposium in
conjunction with the General Assembly in 2024. WG21 under the chairmanship of Prof. Nithaya
Chetty in partnership with Prof. Ubertini the ICS was organised, together with Prof. Li Lu, Chair of the
GA Local Organising Committee, Prof. Xiaoyan Shen, and Prof. Igle Gledhill, WG21 Secretary. Prof
Gledhill extends her particular thanks to Prof. Lu and his team, who ensured that the two sessions,
which were shared with the meeting of the Chinese Physical Society, were perfectly organised. The
event was part of the IDSSD (International Decade for Science for Sustainable Development)
programme and was endorsed by the Earth-Humanity Coalition.
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Prof. Giorgio Paraisi, NL, was the introductory speaker, issued a call to action on the challenges facing
humankind. The basis of the current state of our knowledge of the changing climate was set out by
Prof. Inez Camilloni, Argentina, of the IPCC.

Prof. Gad el-Qadi, Egypt, described geohazard monitoring on the northern region of the active East
African Rift Valley. Moving to the provision of energy, Prof. Jiangang Li, China, introduced the most
recent phases of Tokamak development, in which China is investing significantly. Prof. Jon Samseth
set out the landscape of future energy in terms of solar, hydrogen, e-fuels and nuclear power
provision.

An innovative note for physics facilities was introduced by Prof. Halina Rubinsztein-Dunlop, whose
guantum systems laboratory is using recycled materials and incorporating sustainability, in the sense
of minimum environmental impact, into the design of engineered systems. Prof. Ana Maria Cetto,
under the title “Where have all our good minds gone?” spoke movingly of the need to forestall and
prevent nuclear threats. Cyrus Walter addressed the way in which Artificial Intelligence is interwoven
with the life of young people in this decade. Prof. Geraldine Cochran told the story of a young girl
developing a genuine interest in physics —and the challenges confronting her, in a narrative



illustration of the injustice that young women encounter in seeking a career path, and how to
remove these obstacles.

The meetings filled the available venues and, as intended, brought the roles of physics in climate
change action, sustainability, and regenerative development to the attention of the physics
community. WG21 is grateful to all speakers and participants for taking up this form of science
communication in a topic of existential importance.

5. Joint initiatives of WG21
5.1. International Conference on Physics

This is a joint initiative of WG21 and the IUPAP Executive Council (EC).

The WG21 Task 7 is the holding of at least one major conference by 2027. Guidelines were drawn up
in 2024 for the scope of the conference. When the Executive Council made the decision to call for
bids to host both the International Conference in Physics, ICP, and the General Assembly and
associated events in 2027, the call for hosting of the WG21 conference was included in the call
documents, as a possible candidate for the ICP.

The bid committee includes representatives of
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5.2. Pacific Island Nations Physics Summit

The Vice President (VP) for Membership and Development (2021-2024), Prof. Nithaya Chetty, raised
the importance of physics development in the Pacific Island Nations in 2018, and the project is
continuing with the VP (2024-2027), Igle Gledhill, in conjunction with WG21.

The Pacific Island Physics Summit is an opportunity for leading physicists of the Pacific nations, senior
university administrators, and business leaders, to meet, and to speak with global physics leaders,
hosted by the International Union of Pure and Applied Physics (IUPAP) and partners. The purpose of
the meeting is to identify the regional physics needs, and to plan development in physics to deliver on
those needs. The theme of physics in climate change and sustainability has been adopted.

A Local Organising Committee was formed by Dr. Gabriel Bioletti, National University of
Samoa and subsequently of OpenStar Technologies, New Zealand, and includes Prof. David
Hutchinson, C13 and U. Otago, New Zealand. The LOC stated the following in its mission: We
aim to be a group of physicists representative of a broad diversity of practitioners spread
across the vastness of Te Moana-nui-a-Kiwa. Many issues present in the global consciousness
affect all nations, but some affect the Pacific Island Nations, particularly: climate change and
energy uncertainty amongst the most obvious. As we well know, in order to have a voice at
the global level, it is imperative that the Pacific region work together, and particularly when it



comes to issues such as climate change our scientific community must come together to
advise our leaders and representatives with a coherent and powerful message.

UNESCO Samoa was contacted for possible participation and sponsorship. Susan Schneegans,
Regional Science Programme Specialist, Apia, Samoa, offered to hold a UNESCO bootcamp on
entrepreneurship and innovation with themes in physics and sustainable development in parallel
with the physics meeting, provided that the events could be held in the 2025 UNESCO financial year.
It was decided that this would be an advantage for the Physics Summit, although holding the
meeting in 2025 is a challenge. A joint IOC was formed under the chairmanship of Prof. Surya Raghu.

An outbreak of dengue fever caused the host institution, the National University of Samoa, to move
its exam week into the proposed dates. The I0Cs and LOC agreed to move the events to Nadi, Fiji.

Sponsorship has been raised from IUPAP,
UNESCO, and four institutes of physics. Due to
the generous time spent by Prof. Halina

Solomon lIslands, Vanuatu, Tonga, Samoa and
Fiji. The two events will be held in the same
venue.

Rubinsztein-Dunlop, Prof. Cather Simpson and

Prof. David Hutchinson, further grants have ) "
been provided through New Zealand and _
Australia, and the Australian Academy of W
Science will sponsor the C14 Chair, Prof. fxp
Manjula Sharma, to attend. Dr. David e = e S
Hutchinson will be sponsored by the U. Otago. o =
Dr. Joe Niemela, C13 Chair, will attend. =
Invitations are being issued to representative

physicists from Papua-New Guinea, the

6. Tasks of WG21
A number of tasks arise from the Resolution forming the Working Group as follows.

1. Identify, promote, engage and discuss the unique role that physics is and should be playing in this
area.

A defining paper, or briefing document, is in the process of construction, to describe the mission and
intention of the group. This will be a critical output of WG21. Once completed, and after EC approval.
It will be the basis for our engagements with IUPAC and other Unions. The process is being led by
Morgan O’Niella and Tomas Sintes.

2. Entrench an evidence-based approach to responses to climate change studies and the energy
transition process in close collaboration with experts from other disciplines, and
3. Establish a strong bridge with the broad international public on these topics.

Dr. Hyunjung Lee and Prof. Jean-Louis Scartezzini have produced a Communication Strategy for
WG21, available on request. WG21 is developing a system of “Climate contacts” across the world,
requesting nominations from member liaisons.

4. Suggest and encourage ways of incorporating green economy and sustainability thinking in
university curricula and research training.

The education task did not make progress in early 2025, due to events outside the control of the
group.



5. Advise Executive Council on actions to be taken, work to be done, statements to be issued.
Discussion with the EC on IYBSSD has taken place.

6. Organize at least one major conference over the next three years.

The 2027 ICP is covered above.

7. Engage with the activities that are expected to take place in connection with the IDSSD.
Speakers are to be recommended for the IUPAP-UNESCO lectures in 2026.

8. Liaise with Regional, national Physics Societies, with other Unions in other fields in the spirit of
IYBSSD.

WG@G21 is developing a system of “Climate contacts” across the world. Part of their function is
specifically to be the main contact in an IUPAP member territory, or a country, for the 2027
conference. Most member liaisons have been slow to respond to the call.

7. IUPAP Internal liaison

In 2023/3024 Commissions, Working Groups and Affiliated Commissions were invited to identify
liaisons. The process of confirming and appointing liaisons after the election GA of October 2024 is
under way. AC1 has proposed Prof. Thomas Roser, who will also represent Sustainable HEP (High
Energy Physics), strengthening the initiative to encourage sustainability in all physics laboratory and
design endeavours.
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