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CLIMATE CHANGE AND HEALTH

A strong double materiality* =

Climate change is the main factor of more frequent heat ﬂ
waves and other extreme weather events, stress, anxiety, P—— g
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Healthcare in Luxembourg ~ 12000 employees across 10 hospitals, 3500 practicing
doctors, 4700 care workers, 2500 in healthtech..

A sector with substantial impacts (medicine, energy use, single-use products, .
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* In climate finance, double materiality is an accounting and sustainability reporting principle stating that companies must disclose how environmental
issues affect their business value (financial materiality) and how the company’s operations impact society and the environment (impact materiality)



LUXEMBOURG'S GREENHQUSE GAS EMISSIONS

Territorial emissions (excl. memo items)

Total 2024 = 6.8 Mt CO, eq.
(10.1 t CO, eq./capita)
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LUXEMBOURG'S GREENHQUSE GAS EMISSIONS

Territorial emissions (incl. memo items)

Total 2024 = 10.4 Mt CO, eq.
(15.3 t CO, eq./capita)
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LUXEMBOURG'S GREENHOUSE GAS EMISSIONS - 7~
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Where is healthcare?

» Healthcare does not appear as a direct emitter of GHG

 Instead, we need to track healthcare’s supply chains
* Pharmaceuticals,
» Infrastructure (hospitals, clinics, ...)
* Energy usage in transportation and building use

* Production of high-end and/or single-use equipment

Territorial emissions Imports Consumption-based

emissions (footprint)
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(almost zero) (alot)

* Multiregional input-output databases are used to calculate exactly that UXENBOURG
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LUXEMBOURG'S GREENHOUSE GAS EMISSIONS

“Invisible” emissions

Emissions directes (kt CO2 eq./M€)
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Emissions de GES (directes, en kt CO2 eq./M€) au Luxembourg, par secteur d'activité, en fonction du PIB (M€), pour 2019

Agriculture, forestry and fishing

Water supply; sewerage, waste management and remediation activities
Transportation and storage

Manufacturing

Electricity, gas, steam and air conditioning supply

Mining and guarrying

Accommodation and food service activities

Human health and social work activities

Other service activities

Construction

Information and communication

Arts, entertainment and recreation

Education

Administrative and support service activities

Public administration and defence; compulsory social security
Wholesale and retail trade; repair of motor vehicles and motorcycles
Professional, scientific and technical activities

Financial and insurance activities

Real estate activities

Activities of households as employers; undifferentiated goods and services producing activities of households for own use
Activities of extraterritorial organisations and bodies
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LUXEMBOURG'S GREENHOUSE GAS EMISSIONS

“Invisible” emissions

a0 Emissions de GES (directes et empreinte, en kt CO2 eq./M€) au Luxembourg, par secteur d'activité, en fonction du PIB (M€), pour 2019

Agriculture, forestry and fishing
Water supply; sewerage, waste management and remediation activities
Transportation and storage
Manufacturing
Electricity, gas, steam and air conditioning supply
Mining and guarrying
Accommodation and food service activities
Human health and social work activities
Other service activities
Construction
Information and communication
Arts, entertainment and recreation
Education
Administrative and support service activities
Public administration and defence; compulsory social security
| m po rted Wholesale and retail trade; repair of motor vehicles and motorcycles
. . Professional, scientific and technical activities
emissions Financial and insurance activities

Real estate activities

Activities of households as employers; undifferentiated goods and services producing activities of households for own use
Activities of extraterritorial organisations and bodies
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HEALTHCARE'S ENVIRONMENTAL IMPACTS GLOBALLY

Climate impacts, per capita

GHG footprint of healthcare demand, 2019 (data EXIOBASE 3.9.6)

1200 -

. BN domestic o
ACCOFdIng tO the EXIOBASE imports g
database, Luxembourg has the 1000 - Luxembourg’s
second-highest healthcare ?eat"th_ci‘re
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HEALTHCARE'S ENVIRONMENTAL IMPACTS GLOBALLY

Climate change

« Healthcare contributed to 2.4 Gt CO2 eq. in 2015, + Ultimately, energy usage contribute the most via:
about 4.5% of global emissions - Production of pharmaceutical products

Greenhouse gases
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... & Pencheon, D. (2020). The environmental

footprint of health care: a global assessment. The Lancet Planetary Health, 4(7), e271-e279.

Lenzen, M., Malik, A., Li, M., Fry, J., Weisz, H., Pichler, P. P.,



HEALTHCARE'S ENVIRONMENTAL IMPACTS GLOBALLY

Climate change
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Pichler, P. P., Jaccard, |. S., Weisz, U., & Weisz, H. (2019). International comparison of

health care carbon footprints. Environmental research letters, 14(6), 064004.
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HEALTHCARE'S ENVIRONMENTAL IMPACTS GLOBALLY =
healthcare 7
) energy footprint @
Energy footprint
® Europe India
®  Australia ®  Japan and Korea
The energy footprint of healthcare roughly | O UM o
. . . ® USA and Canada ® Middle East
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healthcare systems by crossborder workers '
(possibly like Switzerland), and simply very :
high standards of living and healthcare .
-l:) .';) (izl T'(l S'() !)]() ](')ll
Healthcare Access and Quality Index
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access and quality in 49 regions between 1995 and 2015: an input—output analysis. The Lancet Planetary Health, 7(9), e747-e758.



HEALTHCARE'S ENVIRONMENTAL IMPACTS GLOBALLY

TRANSITION

~ PROJECT THINK TANK

DECARBONER

A quick comparison with France POUR SOIGNER

DURABLEMENT

DANS LE CADRE DL
PLAN DE TRANSFORMATION
DE L'ECONOMIE FRANGAISE

« The climate footprint of healthcare is a rather difficult value to quantify, it can
vary widely by source, year, scope, accounting method...

T I B L S

11 Mt CO, eq. 0.40 Mt CO, eq. Consumption-based footprint of the “Healthcare and
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EXIOBASE 3.9.6, social care” economic sector, author’s calculations
year 2022 ~1.9% of footprint ~2.3%
21 M : 33 M .
FIGARO v25, year tCO, eq 0.33 Mt CO; eq
2022 ~3.7% ~3.9%
34 Mt CO2 eq. 0.7 Mt CO2 eq. OECD f health lied to EORA
Pichler et al. (2019), eq eq databaseé(penses of healthcare applied to
year 2014 ~6.9% ~3.6%
: _ 49 Mt CO, eq. - Fine modelling of expense categories, and of
Tzhoezgh'ft Prog?)czt 1 (2 29 individual medicine categories + administrative
( ). year (?) ~8% 8%7? expenses (social security and mutuelles)
Andrieu et al. (2025), 24 Mt CO, eq. 1.4 Mt CO, eq. OECD expenses of healthcare applied to
year 2015 EXIOBASE database f
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HOW DO WE DECARBONISE HEALTHCARE?

Some observations from The Shift Project

SRR R
DECARBONER
LA SANTE

POUR SOIGNER
DURABLEMENT

Les pourcentages font référence a la
répartiion des émissions (MTCOZ2e)
selon chaque poste.
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HOW DO WE DECARBONISE HEALTHCARE?

Some observations from The Shift Project

Limited data to work with

» Very few life cycle assessment studies of
pharmaceuticals exist — while being (most probably) the
highest contribution to the sector’s footprint

* Public institutes have no obligation to include Scope 3
emissions in their carbon footprint: no pressure on
suppliers to provide such data

« Current and future healthcare professionals have no
training on climate-energy topics despite their growing
importance

DECARBONER
LA SANTE
POUR SOIGNER
DURABLEMENT

500 kg CO,, par k-euro en moyenne
Source: Base Carbone®
Incertitude: 50 %

TABLEAU 10.a : DEPENSES, EMISSIONS ET EFFICACITE DE LA
PRO-DUCTION DE PRODUITS PHARMACEUTIQUES PAR ORIGINE

(2004)
Origine Emissions Intensité Intensité
desmédi- | Dépense co Carbone Carbone
caments | (EM) (Mt’co )| (kgCOx/s | (kg COafke
(2004) 2 dépensé) | dépensé)
UK 1,81 0,69 0,38 258
OECD 3,83 1,09 0,28 190
Europe
Non-Eu-
rope OECD 0,36 0,24 0,67 455
NonOECD | 1,23 2,03 1,65 1120
Total 723 4,05 0,56 380
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HOW DO WE DECARBONISE HEALTHCARE?

POUR SOIGNER

Recommendations

physical flows Make full Scope 3 reporting mandatory

Measure ]

Fund decarbonisation research

On climate urgency and eco-design of care

ang_—term Plan, anticipate, embed carbon constraints in all planning tools
thinking
Communicate

progress Valorise efforts, build momentum

Highlight
cobenefits

Health, climate, and inequality reduction go together

Health professionals as climate ambassadors

LUXEMBOURG
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HOW DO WE DECARBONISE HEALTHCARE?

Sustainable pharmacy

Report from an insight

Main contributions to foad
environmental impacts in

pharmacy Recommendations

« Pharmaceuticals’ supply chains 1

contribute the most void unnecessary medicine

 Overprescribing and inappropriate Optimise use

medicine use 3. Reduce waste

- Disposal of unused medicines 4. Improve supply chains and

« Packaging waste procurement

Decarbonise pharmacy

* High-global-warming-potential operations

inhalers and anaesthetic gases

LUXEMBOURG
INSTITUTE OF SCIENGE
AND TECHNOLOGY
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HOW DO WE DECARBONISE HEALTHCARE?

POUR SOIGNER
DURABLEMENT

The levers, concretely

feheE Thermal renovation of hospitals; replace gas/oil heating with low-
9 carbon sources; energy sobriety programmes
Mobilit Staff mobility plans; active travel; telemedicine; electric
y ambulances; limit conference travel
e _48% Systematic vegetarian options; local and seasonal sourcing;
° reduce food waste and packaging
el 639 Carbon labelling tied to market authorisation; reduce unused
° medicines; eco-responsible procurement
Viedies] dlenises 679% Challenge single-use culture; promote reuse and recycling;
° carbon content tied to CE marking
Medical gases -75% Ban high-GWP anaesthetic gases; switch to dry-powder inhalers

LUXEMBOURG
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AND TECHNOLOGY
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SIpSE I

HOW DO WE DECARBONISE HEALTHCARE?

DURABLEMENT

AN DRE DU
PLAN DE TRANSFORMATION
DEL'ECONOMIE FRANGAISE

Emissions de GES du secteur THE SHIFT
de la santé en 2050 PR+~ JECT
apreés transformation

incluant la prévention, la promotion
de la santé et le juste soin

SOURCE FIXE
D'ENERGIE Q
TRAJETS
a DOMICILE-
TRAVAIL DES
TRANSPORT EMPLOYES ET
DES USAGERS DEPLACEMENTS ®
@ ET VISITEURS PRO. K '
MEDICAMENTS
ACCROISSEMENT -
ROPORTIONNEL ACTEUR o,
LA POPULATION ALIMENTATION MISSION "y '
T o 7 MEDICAMENTS
VOLUME
Mt 416 50 Mt funsions DISPOSITIFS
5 " 9 & ch' '..' ETS MEDICAUX \ef o
ACTEUR
O DISPOSITIFS ISSE
MEDICAUX su ENTAIRE
3 5 7 Mt - PORTEEPAR LA
VOLUME PREVENTION,
............... PROMOTION DE
LA SANTE ET
JUSTE SOIN

- 6 *
PAR RAPPORT
A 2020

PAR RAPPORT

A 2020

EMPREINTE EMPREINTE EMPREINTE EMPREINTE EMPREINTE EMPREINTE
2020 2050 2050 2050 2050 20!20
AVANT APRES APRES MESURE APRES APRES
TRANSFORMATION APPLICATION SURL'INTENSITE MESURES TRANSFORMATION
DES MESURES CARBONE DES INDUSTRIE
CHIFFREES INDUSTRIES

Source : calculs The Shift Project 2023 Scénario avec réduction du facteur

d'émissions des médicaments et des dispositifs
médicaux (DM) de 60%. Cela signifie que pour 1BOURG
produire une unité de médicaments oude dM, CIENCE
lindustrie émet 80% de GESen moins.  NOLOGY



HOW DO WE DECARBONISE HEALTHCARE?

...and how fast?

Applying absolute environmental sustainability assessment (AESA), following 2°C decarbonization
pathway, for Luxembourg

aCC uncertainty | AR(E" {CBA_TD}) | s_p=Health and social work (85) | r_c=LU | Climate change (GWP_100) | SSP2 | AR6 category: C3

Pathways Cumulative budget
3.5e+10
+ ~
be+08 3e+10 1 |
= 081087 = 2.5e+10 1
¢ ¢
& 4e+08 1 S 2e+101
Q ]
2 3e+08 2 1.5e+10-
O 0
© 2e+08 ©  1le+10 A
le+08 5e+09 1
0 0
=== Mean line  ---- Median line p25 to p75 band p5 to p95 band 168 AR6 CC model-scenario pairs; sampling method: srs Width is proportional to the distribution of Monte Carlo runs.

. distribution: min to max
(—i—,‘: whisker: p5 to p95; bar: p25 to p75
"~ tick: median; circle: mean

Calculations Gonzalo Puig-Samper Naranjo, LIST
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DISCUSSION

Towards a low-carbon and climate resilient health system in Luxembourg

Procurement contributing the most to climate impacts

Pharmaceutical companies need more environmental scrutiny,

Mandate carbon labelling of medicine?

Is a green procurement policy possible today?

Is there a potential in unused medicine?

More efficient medicine: prescribe appropriately and avoid unused medication (parallel with food waste?)
How do we systematically include sustainability in the training of healthcare professionals?

Beyond climate and healthcare only

« The “climate tunnel’ effect: all planetary boundaries should be assessed instead of just GHGs,, e.g.

climate), exercise, etc.

biodiversity, water footprint, novel entities (microplastic and PFA pollution)
Expand to preventive medicine, promote healthy diets (high-meat diet are detrimental both for health and

LISTS)
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