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Safe Planetary Boundaries
Barelona Richardson K et al. Sci Adv 2023

https://www.stockholmresilience.org/research/planetary-boundaries.html

2015

ouian
AT

7 boundaries assessed, : 7 boundaries assessed,
3 crossed : 4 crossed

9 boundaries assessed,
6 crossed

2025

9 boundaries assessed,
7 crossed
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@ The Lancet Countdown on health and climate change

The 2024 Europe report of the Lancet Countdown on health
and climate change: unprecedented warming demands
unprecedented action
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Indicators distributed in 5 dimensions from impacts to politics GLNATECHANeE

"IN EUROPE

. . R xics and goy,
1. Climate change impacts, exposures, and vulnerabilities oBue ern

2. Adaptation, planning and resilience for health
3. Mitigation actions and health co-benefits
4. Economics and finance

5. Politics and governance
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The 2024 report of the Lancet CD Europe (@
Heat related mortality gt

Headline finding(s):

Heat attributable mortality rate increased by 17.2 deaths per 100 000 inhabitants in Europe during the last
decade (2013-2022) compared to the previous decade (2003-2012)

Increase in heat-related mortality was almost twice as high in women compared to men

nature medicine

Acores Acores Article https://doi.org/10.1038/541591-025-03954-7

Heat-related mortality in Europe during
2024 and healthemergency forecasting to
reduce preventable deaths
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Received: 10 February 2025 Tomas Janos@'? |, Marcos Quijal-Zamorano ®’, Natalia Shartova',
Europe (654 regions in 32 countries) 62,700 heat-related deaths
during the Summer of 2024; 181,000 in summers 2022-24
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Heat-Related Mortality

Number of deaths attributable to heat between 1990 and 2021 Impact of Extreme Weather on Food Insecurity

800,000 Change in the share of the population reporting moderate or severe food insecurity due to change in
heatwave days and drought months, compared to 1981-2010

Extreme Weather Event: @ Heatwave Drought

700,000 Heatwave Drought
35
123.7 million more people
500,000 , experience moderate or severe

8 food insecurity associated with
= an increase in droughts and
@ 500,000 heatwaves, compared to 1981-2010...
:% 25
=3
=
5 @
© 400,000 S
v ©
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g o

c
5 ;
5 300,000 =
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£ ]
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200,000 63% ,

100,000 o5

... and heat-related mortality has increased by 63% since
0 the 1990s, to a yearly average of 0
1900 546,000 deaths in 2012-2021 pas 2dev 2015 2017 2019 2021 2023 2015 2017 2019 2021 2023



A
Indicator Metric Scaled indicator value Sparkline

111 Number of heatwaves attributable to dimate change

111 Average days of exposure to heatwave per person (infants)

‘Average days of exposure to heatwave per person
111 (adults older than 65 years)

Annual hours per-person of at least moderate heat stress risk if
112 undertaking light outdoor exercise

113 Potential work hours lost yearly due to heat exposure ‘ |

Average potential work hours lost yearly due to heat exposure i 1 ‘
per person

Relative change in sleep hours lost due to heat, compared with
1982-2005 baseline

Percentage of deaths attributable to heat, with respect to total m
number of deaths

114

115

121 Total person-days exposure to wildfire

121 Population-weighted exposure to very high or extremely

The 2025 report of the Lancet Countdown on health and bigh ikt
. 121 Mortality due to fire originated PM,,
climate change

122 Land area experiencing at least 1 month of extreme drought

p ofland iencing an increase i

precipitation events, (olnl;alud with 1961-90 baseline

123

Population-averaged number of days exposed to dust
124 concentration levels >45 pg/m?®
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Climate suitability (Ro) for transmission of dengue by

B . 131 |
Figure 16: Summary of e m— |
the evolving links —— e A , TR

between health and 133 Climatesvitability (relative R,) for transmission of West Nile virus ]
climate change since R T— _ 1

1990 135 ﬁm’ of months suitable for Rhipicephalus tick presence

136 Length of coastline suitable for transmission of Vibrio

14 Average global sea surface temperature

321 Number of deaths attributable to fossil fuel-related ambient PM,,,

411 Economic losses from weather-related extreme events (US$)

412 Average annual ised value of heat-related ity (USS)

413 Potential income loss from labour capacity reduction due to ’M

extreme heat (US$ billions)

Monetised value of p lity due toair polluti
414 se billions)

Range of values from most
favourable to least favourable
3 Record risk or impacts in the latest year of data -:
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The 2024 report of the Lancet CD Europe Fitiine
National assessments of CC impacts & adaptation R

In 2021 10 of 22 countries had conducted a vulnerability and adaptation assessments, but only 2
reported the development of new or revised health policies / programmes.

A. Vulnerability and adaptation assesments and COVID-19 recovery

o o by =1 ‘
’.’.’...I'-‘ ‘ ’
*. % *apud
b’o",'l-ll“ \g

NI o\

Conducted a V&A assesment 1

V&A influenced policies/programmes 1

V&A influenced resource allocation 4

Climate and health in COVID recovery 1

O+
(9]

10 15 20 Ith
Number of European countries from total (n=22) 2021 WHO hea a
and climate chang

rvey report
Yes Moderately No D Under development S‘oba| U y
Strongly

Minimally Unknown
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climate change.

National Assessments and Plans for Health Adaptation

Number of World Health Organization (WHO) members that completed Vulnerability and Adaptation
Assessments and Health National Adaptation Plans (HNAP) by ATACH membership, as of March 2025

Completed: @ Yes @ No

Vulnerability and Adaptation Assessment Health National Adaptation Plan

58% of World Health Organization member states have
completed a Vulnerability and Adaptation assessment...

... and 60% declared having completed their Health
National Adaptation Plans (HNAPs).

81 countries

116 countries

O

LANCET COUNTDOWN:
TRACKING PROGRE:

EALTH AND

ROGRESS ON
CLIMATE CHANGE




The 2025 report of the Lancet Countdown on health and

climate change.

Total CO, Emissions from Fossil Fuel Combustion
Gigatonnes of CO; emissions from fossil fuel combustion, from 1990 to 2022

@B World

Gigatonnes of CO2 (Gt)
40Gt

record-high
emissions
World
35Gt
30Gt
25Gt
20Gt In this landscape of fossil fuel
reliance, rising production, and
surging investment for fossil
15Gt fuels, global energy-related
emissions reached a new
all-time high in 2023.
10Gt
5Gt
0Gt
1990 1995 2000 2005 2010 2015 2020 2025

Pricing Greenhouse Gas Emissions

Net carbon price, net carbon revenue, and net revenue as percent of national health expenditure
when comparing carbon pricing instruments and fossil fuel subsidies, in 2010 and 2023

Negative values represent net subsidising of fossil fuels

Net carbon revenue as % of health expenditure

@ 2023
50

0 ||I|II"""“lll|||||u-nn---------- """
-50 |I|” II‘I‘l

-100 15 countries

-150

200 15 countries even allocated more funds to net fossil fuel
subsidies than to their national health budgets

-250

-300

-350

-400
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Headline finding(s):

WHO European region healthcare sector
contributed 330 MtCO2e (356 kgCO2e per person)
in 2020

This was a 3% per capita increase compared with
2010

High-quality healthcare (using life expectancy as a
proxy) can be achieved with lower emissions

Regional air pollution related to European health
care was estimated to result in an additional
540.000 disability adjusted life years (DALYs) in
2020

Healthy life expectancy at birth (years)

Section 3: Mitigation and cobenefits
3.5 Health sector emissions and harms

=y, LANCET COUNTDOWN:
= HEALTH AND
CLIMATE CHANGE
IN EUROPE
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Section 5: Public and political engagement 1D o
5.3.1 Engagement in the European Parliament L

Headline finding(s):

* EU Parliament speeches assessed between 2014-2022 (264 058). In 2022 over 800 climate change and 1400
health references - but only 10 (0.1%) climate change and health intersection

* Only 2 ofthe 10 also mentioned inequality terminology

(@ WRT
climate-health
400 [ Health [ Climate change [ Intersection &y Cluster

[N

" = X\
The importance of

200

- protecting human
health in the EU

Number of references
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Indicator Metric Saaled indicator value Sparkline

222 Proportions of houscholds with air conditioning /
Carbon intensity of the global energy system tonnes CO, D
311 A
sk s 1 w’/\f\
311 Total CO, emissions from the energy system (kilotonnes of CO,) _f

311 Percentage of electricity from renewables

The 2025 report of the Lancet Countdown on healthand =~ 311 Percentageof total energy from renewables ' | e
climate change 312 Percentage of household energy from solid biomass R

313 Percentage of road energy from fossil fuels _Il x
331 Agricultural emissions (CO, equivalent) |
3.4 Tree cover loss (hectares) /
35 Global total greenhouse gas emissions from health-care sector
; (megatonnes) ‘ /\/_\__/'/\
421 Jobsin renewable energy (millions) /\/
. 0Oil and gas production in excess of values consistent with
Figure 16: Sl i
Summa ry Of the 432 Total net subsidies for countries with net-negative carbon price N\/\
evolvi ng links 433 Banklending to fossil fucls (US$ millions) /\/-\_/
between health 433 Bank lending to green sector (US$ millions) _,_’/
d I . t h 51 Total number of newspaper articles on climate change that v/‘\
and climate change i tion health
. 52 Views of Wikipedia articles on health and climate change /\/\_
since 1990
Total number of scientific papers on the intersection of health _—,f/‘
531 Jnddimate change
1 Percentage of UN G 1A L hes ioning health ——_/\/J\
St and climate changes
5 Percentage of companies in the UN Global Compact that mention \_///\
health and climate change

Worsening conditions in the latest year of data “
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ISGlobal =, The need of equity oriented policies: Climate

upf | reenmas  Inequality Report 2023 (Fig 29)

Barcelona
Global carbon inequality:
Losses vs. emissions vs. capacity to finance
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75% 76%
M Relative Losses
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Evidence based ambitious and equitable

policies with urgency

® Incentivise renewable energy, energy
efficiency & fossil fuel phaseout

e Assess delivered interventions, & use
the evidence to course-correct

e Support less resourced countries
through knowledge transfer & financial
support to

» Redirect fossil fuel subsidies towards
equitable renewable energy access, &
improving health

e Develop climate change mitigation and
adaptation policies that integrate health,
at all levels

e Include community perspectives in the
design of climate-health policies

* Protect multilateralism to promote
global action

I5Global insiteraor

Gliobnl Haalth

Universitat

llpf_ Pormpeen Fuhea

Harplomna

& 26 reviews, 200

mitigation actions

® Health co-impact: YLL
per 100 000 pop /year

@ Carbon mitigation:

Kilotons of CO2eq per
100 000 pop / year

Electricity generathon: 16

Buiildings: 11 =

Chean cookooves: 3 =

Muldsectoral: 47 I

Al pollution: 171
Industry: & =

AFOLL [agriculture): 12

Diax: 147
AFOLLI jdiet) 145

Alr pollution, phiysical activity, and injuries: &

Piwysical activity: 96
Tiarmportation: 317

Injusies: 15

LANGET COUNTDOWN:
O TRACKING PROGRESS ON
HEALTH AND CLIMATE CHANGE

The Lancet Pathfinder Commission on net-
zero co-benefits. Whitmee

Lancet 2024

Modefled mortality: 17

Al 200 I

Cardiovarsouls and
respiratory disease: 1

Cancers: 19
Cardirascular diseane - 50
Type 2 diabetes: 18 g

Trauma 45

Deprewsion: 10 e
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Connecting planetary boundaries and planetary health:
aresilient and stable Earth system is crucial for human health

Earth system scientists developed the planetary
boundaries framework for measuring and tracking
the stability and resilience of the Earth system.” The
framework quantifies safe boundary levels for nine
processes that regulate the state of the Earth system and
are increasingly affected by human activity.” Six of these

health in a variety of ways (for examples of impacts
of each planetary boundary on non-communicable
diseases, food and nutrition, infectious diseases,
reproductive, maternal and child health, and mental
health, see the appendix). Although there has not been
a comprehensive assessment of the total associated
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