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Summary of the ICHEP2024 Joint EDI-Sustainability Discussion Session

1. Introduction

A joint EDI-Sustainability discussion session was held on July 19, 2024, as a part of the
ICHEP2024 conference in Prague, Czech Republic. Approximately 45 conference attendees par-
ticipated, the atmosphere was calm and friendly, and the discussion remained constructive and
professional throughout. Discussion topics were collected from participants in advance via an on-
line form in order to structure the session. There was an option to complete this form anonymously.
Suggested discussion topics included: the environmental impact of particle physics; the assessment
of the sustainability of large research infrastructure; stances on the Future Circular Collider (FCC)
and possible alternatives; sustainability as applied to local communities; the prevalence of misogyny
and the glass ceiling for women, non-binary people and underrepresented groups in science; EDI
challenges in the short and long term; and the results of EDI efforts at different institutes. Due to
time limitations, only some of the topics were discussed. Below you can find a summary of three
main topics discussed during the session written in the framework of Theory of Change.

Theory of Change is a framework for planning, implementing, and evaluating initiatives by
mapping the step-by-step process of change needed to achieve a desired outcome. It identifies key
activities, outcomes, and assumptions while connecting them to the ultimate goal, ensuring clarity
and accountability [1].

2. Environmental sustainability in particle physics

In their sixth assessment report, the Intergovernmental Panel on Climate Change (IPCC) makes
a clear statement about the role that human activity continues to play in driving climate change, and
the catastrophic and disproportionate impacts that it is having and will have on communities around
the world [2]. In response, the environmental sustainability of high energy physics (HEP) research
is being given increasing attention. It has featured strongly in the US Snowmass exercise [3], the
US P5 report [4], and the forthcoming European Strategy Update in Particle Physics process [5], as
well as various bottom-up community efforts [6-9]. There has also been an increase in meetings
devoted to the environmental sustainability of HEP research and the infrastructure on which it
depends. This includes the series of Sustainable HEP Workshops and the inclusion of dedicated
parallel tracks and plenaries, including in this edition of the ICHEP series.

The HEP community continues to debate how to tension environmental sustainability against
driving scientific advancements, and the following questions arose during the discussions:

* What is the scale of our environmental impact?

The question of how the emissions from the activities of the HEP community compare with
those of other groups was raised, e.g., the richest 1% of the world’s population. In this context,
attention was drawn to the conclusions of a study by Oxfam that over 50% of cumulative
global emissions are due to the activities of the richest 10% of the world’s population, which
includes those earning more than USD 38k per year [10].

Two different attitudes were articulated: (i) that the contribution of HEP to global emissions
is a comparatively tiny percentage that is justified by the benefits that scientific research
yields, and (ii) that we have a responsibility as scientists to act in the face of climate change
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and do everything that we can to reduce the emissions and other environmental impacts
of our research activities and infrastructure. The latter included discussions of “collateral
emissions” [7], including conference catering.

* How much environmental impact can be tolerated from science, and what do we need to
achieve to be able to do science?

It was acknowledged that we should reduce where we can, and the particular example of F-
gases was given, which contribute significantly to the scope-1 emissions of particle accelerator
facilities, such as CERN [11]. The reuse of components from decommissioned experiments
and detectors was also identified as a practical step that can be taken to reduce the impacts of
our field. The discussions also turned from mitigation (How do we reduce our environmental
impacts?) to adaptation (How do we prepare for the impacts of climate change?). For
example, it was identified that the community may be unprepared to deal with the challenges
that extremes of temperature will cause for cooling infrastructure.

* How do we tension the need for less travel against the need to interact with people across the
international community?

Justifications for travel were discussed, including the need to build and maintain research
networks, with a particular emphasis on the role that this plays in the professional development
of early-career scientists. The cobenefits for inclusion and accessibility were also articulated,
but the question of what can and cannot be emulated using virtual platforms was raised. At
the same time, the challenges that restricting travel poses for inclusion and the possibility
of such restrictions further entrenching geographic disparities in the community were also
acknowledged. Detailing the role of funders was identified along with the need for and
adoption of a framework on travel and conferences that overall reduces our impacts.

* How do we effect change in our community?

The needs for open dialogue across the community, standardized carbon accounting and
assessment tools, and clearly articulated mitigation strategies were identified. There was
acknowledgment of the role of structural changes in funding, e.g., to support sustainable
travel, and a call for individual action: to lead by example and to pledge money towards
driving the sustainability agenda, e.g., from doing reviews.

It is clear that environmental sustainability is an increasing focus for the community, driven
by both internal and external pressures. However, as a complicated, multivariate problem, where
positive changes for sustainability must be tensioned against negative impacts on inclusivity and
accessibility, and potential cobenefits sought, the community must come together to agree standard-
ized approaches and frameworks within which to mitigate the negative environmental impacts of
our research activities and adapt to the increasing impacts of climate change.

3. Physics and society

Scientists are also citizens, and they are naturally concerned with pressing societal issues,
such as environmental sustainability and geopolitics. However, views on the role of scientists
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in addressing societal issues are divided. Some physicists believe that scientists have minimal
influence on social and geopolitical problems and should focus solely on advancing scientific
knowledge. Others argue that scientists cannot remain detached from public affairs and should
actively participate in societal discourse.

Some of the participants argued that scientists are respected by the public. They have the
potential to inform public opinion and address pressing issues such as sustainability and diversity.
By speaking out on these issues and following good practice, scientists can lead by example. As
citizens, scientists can contribute to efforts advocating for peace.

The discussion also touched on the question of whether scientific institutions, including lab-
oratories, research institutes and universities, should cease collaboration with particular countries
where there is, e.g., conflict, violations of human rights or extreme ideological differences. Some
argued that continuing such collaborations could inadvertently legitimize oppressive regimes. Oth-
ers argued that cutting ties can be counterproductive. Examples were raised of how continued
collaboration can allow scientific discourse across difficult political divides.

4. Equality, diversity, and inclusion in the scientific community

"The particle physics community is committed to placing the principles of equality, diversity
and inclusion at the heart of all its activities", says the European Strategy for Particle Physics 2020
Update [12]. Equality and diversity should be an integral part of any thriving society. Diversity
in scientific or technical teams is not only a matter of ethics, but it also generates diverse ideas.
These are based not only on general knowledge, but also on culture, age, nationality, gender, sexual
orientation, family status, economic situation, personal interests, values, and disability.

What does EDI mean to the scientific community? Equality refers to providing equitable op-
portunities for everyone, recognizing that achieving the same goals may require different approaches
tailored to individual needs and circumstances. Diversity highlights the unique perspectives and
contributions each individual brings, which are essential for fostering innovative ideas and mak-
ing well-rounded decisions. Inclusion involves creating a welcoming and supportive environment
where everyone feels valued and empowered to contribute to the scientific community.

In the past decades, the diversity in gender, nationality and religion among scientists has
increased significantly (see, e.g., [13]). Participants reported that younger generations seem more
tolerant and supportive of diversity and gender equality in physics than previous generations. The
proportion of women in physics is also increasing, especially among young students. However, the
number of women in senior positions is still low and increasing more slowly. The gap is starting to
be visible between Master’s and PhD students. In 2023, the fraction of women scientists associated
with CERN is still only 23.7% [13], and the fraction of women associated with BNL is 26.5% [14].

Possible reasons for this disproportion discussed during the session were the following. De-
cisions about future careers are often made in elementary school. Many young girls interested in
science are still discouraged from studying STEM fields, especially physics. Historical prejudices
about girls and science seem to persist in society. Furthermore, unlike industry, physics has only
one entry point: you have to start to study physics as a young student and then follow the career
path. Postdoctoral positions tend to be short-term and often poorly paid, and, at this stage of the
career, there is usually little security for the future.
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Participants made the following suggestions for improving the situation:

* It would be good to engage more with young students; to organize events/seminars for
elementary/high school (female) students to attract them to study physics, to show them
positive examples of successful female scientists, and to break entrenched prejudices. Such
efforts definitely exist; special events for female students are relatively new. In general,
organizing seminars at universities or institutes on gender equality could have a positive
impact and would help to spread the issue among people.

* The question of future security in physics research is not an easy one, and it applies to everyone,
regardless of gender. However, future security seems to be more important for women. The
way to improve this may be to support more networking. Creating and supporting networks of
people with similar situations and needs can be useful in the sense of exchanging information
about opportunities. Mentoring could be transformative. Being exposed to and engaged with
community can help postdoctoral researchers find the next opportunities in the field.

* Diversity at the level of permanent positions in some universities or research institutes may not
be sufficient. To increase diversity at this stage of the scientific career, it was suggested to get
more international postdocs and then hire some of them as permanent staff. In addition, when
recruiting people, career breaks in the last three years should not be seen as a disadvantage.

Participants reported that ICHEP24 was fairly balanced in the proportion of men and women.
The male participants in the discussion session were very supportive of women. The participants of
ICHEP24 came from 66 different countries, which represents 33.9% of the total number of countries
in the world. The measures proposed above could have a positive impact on gender equality and
diversity in the scientific community. Hope is placed on the younger generations of physicists, who
may be more supportive of efforts to address barriers to equity, inclusion, diversity and accessibility.

5. Looking forward

The three topics described in this note are not exclusive of one another. It is clear from the
discussions that seeking to improve the inclusivity, environmental sustainability and social impacts
of HEP research will require the community to consider these three aspects concurrently when
driving for positive change. It is this observation that should inform the further development of a
Theory of Change for the community — this note is intended only as a first step. We urge future
conference organizers (and ICHEP in particular) to support similar discussion sessions that may be
used: to consult on this emerging Theory of Change, to refine it, and to establish a framework of
measurement and evaluation that was beyond the scope of this note.
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