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ENVIRONMENTAL

STRATEGY TRAVEL

Context

Travel represents approximately 6% of ESRF
total greenhouse gas (GHG) emissions. This
includes commuting by staff, professional
travel (such as conferences, workshops, and
collaborative meetings), and travel by users
visiting the institute to carry out experiments.

As a research institute, travel is embedded in
the ESRF's DNA, with worldwide collaborations
that rely on exchanges between people from
all around the globe. International exchange
is a pillar of scientific progress at the ESRF
and beyond, and is particularly important for
early-career researchers.

Given this context, our approach to reducing
the carbon footprint from travel does not aim
to drastically limit travel volume, but rather
to prioritize lower-impact travel solutions.
This includes:

e Encouraging modal shifts toward more
sustainable transport options,

e Supporting remote collaboration where
scientifically appropriate,

 Facilitating travel planning practices that
reduce unnecessary emissions.

This balanced approach allows us to
maintain the scientific excellence and
global engagement that define our mission,
while still contributing meaningfully to our
decarbonisation objectives.

In this perspective, some actions have already
been implemented:

e Video conferencing tools have been
implemented at the ESRF and encouraged
when virtual participation provides similar
value.

e Development of framework for remote or
hybrid experiments and sample shipping

« Travel by train is encouraged by the ESRF
Travel office.

e For work commuting, the ESRF has
implemented a mobility plan and, since
2025 a Sustainable Mobility Allowance.

Action Plan for 2030

* Increase the number of electrical car
charging stations.

» Increase the number of bike parking places,
and install power outlets for electric bikes.

* Provide on-site self-service bikes for short-
distance business trips.

» Sustainable mobility allowance to promote
the use of soft mobility options (e.g., biking,
walking, electric scooters).

e Renew obsolete self-service fuel-powered
vehicles in the on-site fleet with electric
cars.

» Develop arevisedtravel policy thatpromotes
low carbon travel solutions encouraging

e Promote train travel as athe preferred
alternative to air travel and, authorising
the purchase of train tickets, even when
they are reasonably more expensive than
equivalent flights.

Key Performance Indicators

e Implement new travel tools to increase
usage rates and improve the accuracy of
travel distance and CO, impactassessments.
These tools should also provide carbon
footprint reporting at both the individual
and Division levels, and inform users about
the CO, emissions associated with their
planned travel.

*In person meetings and conferences are
important. Nevertheless, the increase in
coordination meetings, workshops and
conferences call for greater selectivity, with
some to be held remotely, whenever it is not
detrimental.

» Conduct regular surveys to monitor staff
daily commutes, including transportation
methods and distances travelled.

Ratio of trips (km) made by train
compared to trips made by plane, short
and medium-haul, for staff and users.
(2023 ratio =1)

Target: 1.2

Ratio of staff benefitting from the
sustainable mobility allowance for :
e 50 to 120 round trips
e over 120 round trips.

No reference
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STRATEGY

Context

The ESRF site is located in a naturally rich
environment, bordered by mountains and
situated between two rivers. This setting,
while attractive, is also fragile and sensitive
to human activity. The staff at ESRF are
fully aware of the importance of preserving
this environment, both as part of their
daily working context and as a broader
environmental responsibility.

With nearly 10 hectares of green space,
the ESRF site represents one of the largest
green areas in Grenoble. This unique context
naturally encourages a shared commitment
from both management and staff to limit
the pressure on natural resources and
to contribute to the protection of local
biodiversity.

Actions Completed

Water:

e Regular monitoring of consumption and
leaks.

= No irrigation of green areas.

Biodiversity:

« No use of weed Kkillers or phytosanitary
products.

e Tree planting campaign to compensate for
all trees removed for expansion.

» Adaptive/seasonal mowing.

RESOURCE MANAGEMENT

This chapter outlines the strategy and actions
developed to:

e Reduce the use of natural resources,
including water and raw materials;

* Promote sustainable land and green space
management;

e Fostering a culture of environmental
responsibility among staff and users.

Fostering a culture of environmental
responsibility among staff:

= A green corner page has been implemented
in the internal newsletter, FLASH, to give
staff tips and insights for a sustainable
workplace.

= Participation to events with our partners
of the campus and Presqu’ile, such as «the
Grenoble Presqu’ile Clean walk», organised
within the European Sustainability Week.

Action Plan for 2030

Waste:

e Implement waste sorting solutions in
offices.

« Achieve a recycling target of 80%.

» Recycling accelerator material.

Digitalisation:

« Digitalise workflows such as invoices,
annual interviews and expense reports to
reduce paper.

« Reduce the use of printed diaries.

» Reduce the use of paper in various internal
meetings.

« Implement digital safety work permits.

« Adopt a sustainable IT approach by using
Al tools only when they add clear value, and
maximise the efficiency of theinfrastructure
through data-compression and data-triage
at source to delete unnecessary data sets.

Circular economy:

* Extend the lifespan of assets and reduce
obsolescence.

« Impose the following rules on suppliers:
0 Repairs must always be possible.
0 Spare parts must be readily available.
o Batteries should be replaceable.
o0 Promote the use of recycled materials.
0 Use standard components.
0 Use eco-friendly packaging.

» |[dentify possibilities to donate equipment
to schools, charitable organisations or
reintegration companies that provide repair
services.

e Implement solutions to organise the
donation of fully amortized assets that are
no longer in use at the ESRF (eg., to other
labs, schools or similar institutions...).

16
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At the ESRF, cutting-edge synchrotron science
is actively addressing global sustainability
challenges, from protecting biodiversity and
managing natural resources to addressing
the impact of climate change. Researchers
are leveraging the facility’s powerful X-ray
tools to investigate complex systems across
environmental, energy, and geoscience
domains.

As part of the REMADE@ARI project on
circular economy, ESRF scientists are
also using advanced X-ray scattering and
imaging methods to investigate the structure
and recyclability of complex composite
materials. These studies provide fundamental
insights into material degradation and
recovery pathways, directly supporting
the development of sustainable recycling
strategies and reducing the carbon footprint
of key industrial sectors.

Research on biodiversity

In a February 2024 campaign under the
CoastProtect project, researchers used
beamline D16 to perform elemental
mapping of the seaweed Fucus vesiculosus.
Over 96 hours at the ESRF, they combined
synchrotron X-ray fluorescence with fine-
scale tomography to locate potentially toxic
elements (PTEs) within different cellular
compartments of algae harvested from both
pristine and polluted shorelines. Thanks to

RESEARCH ACTIVITY

Recent studies range from elemental
mapping of marine algae and tracing the
pollution impacts on coastal ecosystems, to
3D imaging of operating fuel cells to advance
clean energy technologies, and nanoscale
analysis of biodegradable pesticide carriers
to support sustainable agriculture. In the
cryosphere, high-resolution tomography of
Arctic sea ice has revealed microstructural
changes linked to warming, while in the
Earth’s crust, in situ experiments have
uncovered new insights into deep geothermal
fluid pathways.

The following recent examples illustrate in
detail how the ESRF’'s unique capabilities
enable fundamental discoveries that support
a more resilient and sustainable future.

the ultra-bright, micrometre-focused X-ray
beam, they revealed cell-type-specific PTE
accumulation patterns that link heavy-metal
exposure to changes in algal physiology.
By correlating elemental maps with cell
morphology at sub-cellular resolution, this
work charts pollution on coastal ecosystem
health. These insights inform targeted
remediation strategies to preserve marine
biodiversity3.

S https://www.esrf.fr/home/news/spotlight/content-news/spotlight/mapping-potentially-toxic-elements-in-

seaweed-cells-using-x-ray-fluorescence.html

Research on energy, water, mineral resources and food

On beamline ID19, scientists applied micro-
computed tomography with multi-physics
simulations to unravel the three-dimensional
microstructure of operating proton-exchange
membrane fuel cells. They discovered that
subtle variations in pore size and channel
tortuosity can dramatically affect reactant
flow, water removal and overall current
density - insights that have already driven the
redesign of catalyst layers and gas-diffusion
media, leading to cleaner, and more durable
fuel cells under real operating conditions®.

Research on climate

Using ESRF’s high-energy X-ray capabilities,
the MOSAIC Arctic expedition team probed
howwarming alters sea-ice microstructure. At
beamline BM18, they applied phase contrast
imaging and high-resolution tomography to
cores of Arctic ice, mapping the evolution of
brine channels and grain boundaries under
slight temperature increases. Their findings
demonstrate that even minor warming can
significantly affect ice permeability and
mechanical strength—critical parameters for
improving large-scale sea-ice and albedo-
feedback models®. In a complementary study

Meanwhile, on beamline IDO2, environmental
chemists characterized neem-oil-loaded,
lignin-based nanocapsules, just ~100 nm in
diameter, using small-angle X-ray scattering
and fluorescence mapping. By performing in
situ humidity-controlled SAXS, they showed
how these biodegradable carriers swell and
release their pesticide payload only in moist
soil, suggesting a “smart-release” mechanism
that could cut chemical usage and minimize
environmental contamination®.

at ID27, geoscientists from EPFL and ESRF
subjected crustal rocks from the brittle-to-
ductile transition zone (10-20 km depth) to
in situ high-pressure and high-temperature
conditions. By combining X-ray diffraction
and radiography, they showed that ductile
deformation creates interconnected pore
networks that can sustain fluid flow deep
underground. These findings reveal more
efficient pathways for geothermal energy
extraction and guide the selection and
stimulation of low-carbon reservoirs’.

4https://www.esrf.fr/home/news/spotlight/content-news/spotlight/3d-x-ray-imaging-and-simulations-uncover-

how-structure-affects-fuel-cell-performance.htmi

Shttps://pubs.rsc.org/en/content/articlelanding/2025/en/d4en00915k

8 https://www.esrf.fr/home/news/general/content-news/general/ebsstory-from-the-arctic-to-the-esrf-studying-

ice-from-the-epicenter-of-global-warming.html

“https://www.esrf.fr/home/news/general/content-news/general/new-results-show-potential-for-boost-in-

geothermal-energy.html
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STRATEGY APPENDIX

APPENDIX - LIST OF ACTIONS IMPLEMENTED SINCE 2010

ENERGY tons CO,e

DESIGNATION SAVING/ YEAR SAVING/YEAR

Fluids systems MWh Tons

Installation of speed drives
2010-2014 on main pumps (SEl, SEG, 2523 126
SRX, SRE, SEC)

Improvement of the
2013 pumping system of the Drac 1445 72
river’s water (SEB)

Air conditionner and

air handling unit

Chilled water (SEG) Free

2013 cooling (from jan to mid april) 645 32
2013 Hight efficiency chillers 2 000 100
Speed drivers installation on
2019 motors of the Air Handling 500 25
Units

Buildings

Installation of LED light in

2018 the Experimental Hall

490 24

Thermal insulation
2018 improvement of the 75 4
Common building’s rooftop

Car fleet

Replacement of combustion

2012-2022 . . 15
engine by electrial cars
Injector, storage ring
and X-ray souces
2020 EBS Storage ring 12 000 600
2022 Machine ECO mode 1600 80

Actions implemented

since EBS
2024 Guest House 60 115
Insulation
2024 Heating pump project 1400 170
2023 Chilled yva_ter _system 1200 60
optimisation
TOTAL 25 138 1444

The carbon savings estimates are based on emission factor of 50g/kWh for electricity and 115g/kWh for heat.
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Fostering a culture of environmental responsibility among staff

To ensure effective adherence to ESRF’s sustainability policy, it is essential that all staff must
be informed and actively engaged in our efforts. This means going beyond communication to
define clear actions and opportunities. For employees to contribute meaningfully, they can:

e Reduce printing and limit the use of photocopiers.

e Switch off lights and air-conditioning system when leaving the office.
e Switch off computers before weekends and extended breaks.

« Regularly clean out emails to reduce digital clutter and energy use.

e Prioritize video conferences over business travel whenever possible.

e Limit the number of screens used at each workstation.

* Increase the lifespan of equipment usage.
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